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AUTHOR’S PREFACE TO THE
ENGLISH EDITION

Tuis book is the result of ehnieal experionce research and
lectures that have extended over a perniod of fifteen vears I
approached all thempentic and techmienl problems and all
ruggestions—w hether French or foreign—with an open mund
put them through cxpernimental tests and then adopted or
rejected them according to the results obtamned  Readers can
rest assured therefore that evervthing advoeated here has at
least passed the acid test of surgical application

Thoe subject may be one that makes dull rading but 1t 18
certamly one that will repay careful ntudy  Those who will
make the effort and apply the recommendations contained
herein to their daily practice shall not be disappomnted — they
will find out agnin and agan that pathology stands out
relief as the foundation of treatment and that 1t serves as o
sure guide 1n reaching auch decisions as shall bo conmdered
necessary for the ultimato benefit of their patients

The translation of my book 15 indeed a pleasure to me  The
first edition published ten vears ago was greatly influenced
by Anglo-Saxon teachers at Johns Hopkins and MecGill
Universities which I visited 1n 1027 Tho great valuo of their
work was thus made avaluble and appregated throughout
France and now that 1t 18 mv privilege to see my 1deas and
improvements in technique trarslated mto Englsh I take the
opportunity of expresmng to them my deepest gratitude for
their teaching which has contnbuted so much to these
advances

The unhappy time of 1té publication prompts mo to express
the hiope that 1t w1ll help our Bnitish colleagues who are in the

sorvices to spend profitably those long hours of waiting that
characterise this war

M ISELIN
FrmnoE FreLp ARMY
Marck 1940
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acces 1ble and or to effect adequate drmnago when the wound
12 alreadh anfected  Faersion of wounds ineluding the removal
of nll foreign bodies and loose picees of bone has on the other
hand onlv been made posable by the advent of anesthenm
and wa onlv uwed as a routine procedure duning the later
stage< of the war (1014 1018)  Consequently  debridement and
excidion are not stnonmvimou  tarms HI SHI I'I]nll(‘ lht'ro in n
difference of n century between the two

For olnious rearons we have used the revired verrion of the
Basle Nonuna Anatomica that war adopted by the Anatomienl
Society at Birmmgham m 1433 The terms will be familiar
to evervone except perhaps flevor retinaculum  which now
desymates the anteror annular hgament

T M 7 dOFFA\Y
T B MOUAT






PREFACE TO THF THIRD FRENCH FDITION 1<

hospita) of Zunch from 1920 to 1930 wounds of the fingem
accounted for the greatest mortahty (17 deaths) and compound
fractures of the femur took recond place with 7 deaths

At the 7th International Congress of mdudtral ncadents
and diseasen (Bruzeels 1933) Dr M Tarox of Prague rend the
statistics of the Central Bureau of Workers Aceidents Insurance
for Bohemia  The long columns of ficures furmsh pitilers and
precie evidence  The statistica deal only with enses which
were meapacitated for at deast four weeks dunng the vear
1020-1030  Out of a total of 402106 mjuries 3 263 cakes
(811 per cent ) were wounds of the hand and 17 148 cneen
(32 09 per cent ) were wounds of the fingers  (onsequently
40 8§ per cent of all mjurier were atunted n the hand and the
fingers and there cost approximately 30 per cent of the com
penration pard for all the other cases (7301161 crowns
aganst 244 502 804 crowna) !

These intereating statisties also give n comparson between
mfected and non mfected cares 21 per cent of the total
number of carea were mfected  The averngo cost of a non
imfected wound of the hand was 3 323 crowns and that of a
reptic wound 9041 crowns A nonnfected wound of the
finger cost 3 800 crowns and an infected one 6 803 crowns
“on infected wounds of the mght thumb cost an avernge of
3 530 crowns and there wero no deaths infected wounds cost
5 872 crowns and there wero two deaths  Non mfected wounds
accounted for 3 deaths hut thoy wero cases of multiple injuries
m addition to mutdation of both handa  /nfected tounds
acrounted for 20 deaths and wn 11 of these cases the woumds
affected one finger only

Now 1t 18 poesible to avord mfection by an adequate treat
ment of the wound and this 18 where our efforts are particularly
directed  Figures from Czechoslovakia give us an idea of the
end resulta Dr Albert who 18 1n charge of the Bata shoe
factory hospital at Zhin gives the following results for 1032
16 04 per cent of the cases turned septic (wounds of the hand
1 this industry account for 82 per cent of the total injuriea)
This figure has mnce been reduced to 8 8 per cent entirely as
& result of the immediate and adequate treatment of wounds
carmied out etther at the factory or at the hospital A pleasing
teature 1s that Dr Albert has adopted the directions lard down
in my previous book Mock and Bohler 8 figures (7 4 per cent

117 Crown = £1



PREFACE TO THE THIRD
FRENCH EDITION

Two years ago, I glanced through a copy of the ¢ Smgery of
the Hand ” borrowed from a circulating hbiaiy used by
students The first two sections of the book, dealing with
wounds and infections, were completely cut and marked , the
third section, dealing with reparative surgery, had not even
been cut This unequal perusal of the book cleaily showed
that the surgery of the hand has the special feature of interesting
two distinet classes of individuals Wounds and mfections
are of mterest to everyone students, physicians and smgeons,
while reparative suigery 1s only of mterest to surgeons

Tlus 1s why the present edition 1s m two volumes The
first volume, ““ The Piactitioner’s Book,” deals with wounds,
mfections and closed traumata of the hands and fingers The
second volume, ‘ The Surgeon’s Book,”” which 1s to be published
shortly, will deal not only with reparative surgerv but also
with all congemtal and acquired surgical lesions of the hand
and fingeis

As the years go by, 1t 1s slowly bemng 1ecogmised that the
tieatment of lesions of the fingers 1s both difficult and of
mmense 1mpottance, but meantime, this view 1emamns
theoretical  The majoiity of whitlows are still mased mn the
middie line and cut flexor tendons are still sutured primanly,
following the teaching of our ancestors and with all the diaw-
backs of then technique Most of the wounds of the hand aie
either automatically stitched, o1 simply left open and dressed
without exploration and the results of this ‘1eflen” micthod of
treatment as Lecene used to call it will be shown lata

And yet on account of therr frequency, those desprsed
tin1al lesions play a considerable part i ndustial icapaties
My teacher P Mowc Consulting Surgeon to the Sate valway s,
c~tinated that the comparative cost of wounds of the e vy
16 per cont of the totil ~um pad as compen-ation for o)
myuree- My fuend P Moya and Profe-sor Clanmont § e
publishe d <t th-ties of all weadents trcated at the tofiye

al
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on reparatice aurgery which had been disappomnting until
then but which Tam pleazed to sny has been more suceesaful
smee  The great progress made will be denlt with in the second
volume of thix work

I wizh to thank Dr Robert Moned for allowing me to work
m his chnie nt the Brouseas La Charité hospital  therohy
permutting me to contmmue with han those difhicult and
interestg studies 1 also wish to express my mdebtednesa to
\Merere VMagson & Co for the confidence and friendship w hich
they have alwnyva shown towards me

M OISELIN

REFERENCES

th Congrés International dew acerdent ot d ~maladies o tmsail (Boaselle
1033 —2xl questii, Bl ures 1ed mam et leurs séquelles (NrUaxs
BorLrr Buzeiio Yrnon Levoruwast et lertin Irrionr et Fosrar,
INpraT ot Paowr mpporteuss)  Imprimene A romans, Brusclks 1036

Daryt Ilart  Infetion of the Haml 0 Dean Llamis By tem
Burny lmiom ol Haperstown Ml

ALBEXTO DARALD!  Tritenwnt ks nf<twon | anain (4th Cng
argentin ke chirurgle Dueno~ Avney 103 )



x PREFACE TO THE THIRD FRENCH EDITION

infected cases) are sumilarly due to the immediate and adequate
treatment of these wounds

The guiding principles of treatment are very ssmple  every
wound of the finger must receive tieatment similar to that
given to any wound of the extremities, all aseptic precautions
must be taken, the patient must he an=sthetised, the lesions
exploied, contused tissues excised, loose fragments of bone
1emoved, fractured ends of the bones trimmed and the wound
must be stitched only 1f conditions are favourable fo1 primary
suture This, one might say, 1s all very elementary, common
knowledge and beyond argument And yet the surgeons who
put those principles mmto piactice are only too few and fa:
between, and 1t 15 a lamentable feature that if they are not
nusunderstood then they aie so seldom put mto practice

The reason 1s difficult to find Is 1t because young suigeons
feel more interested in abdominal surgery ? Is i1t because
experienced surgeons are reluctant to make the effoit to keep
abreast with a branch of suigery which 1s considered, and
rightly so as mmor ? We will devote a new chapter to the
study of the social and professional aspects of the surgery of
the hand

The views expressed 1n the 1933 edition have stood the test
of time The chapters on infections are very little altered
except that certamn pomnts have been emphasised Certan
additions have been made Acute Spreadang Infections,
Erysipelowd Infections, of which certan cases met with have
made me 1ealise the necessity for a description

The study of wounds has heen more altered, and the chapter
on Compound Fractures of the Fingers has 1ecerved particular
attention It has been extended and recast mainly as the
1esult of Bohler s 1eport to the Brussels Congress in 1935 [
have al<o 1ecast the chapter on the prevention of tctanus, as
the result of the woik of 1. Basy on Anfi-tetanic ) arcination
Fmally the mmportant studies of Lertche and JFontame on
trophic and painful sequelor have necessitated the addition of o
new chapter of the gieatest practical mterest  The 1eports
gnen at the Bruecels Congress are abcolute mmes  of
iformation and of ongmal work I have drawn considerably
from these as woll as from the work of Darvl Hart and the
report of Baraldr to the Congress of Argentime smgoons

In <hort smce the 1933 cdition I have had httle to adtar o
wounds and mfcctions Al my efforts hive hean concenty ved
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SURGERY OF THE HAND

PART ONE
WOUNDS

INTRODULCTION

Onpnally the of jeet of ths seork was to point out the dangers of
l-con idered primary auture of woun 1< of the hand and finger
dangcra whiel vary in seventy some enous other<le <o

Here are the records of ~ rous comphieations followang upon
suturc of wound  wlich Twa able to collect for my hiest book

CisF 1 A woman aged 27 u tams a deep amd contused wound
of the left thenar cminened as a rc alt of a motor acadent She
har in addition a fracture f the ahaft of the rpht humerus Tho
wound 13 carcfully deaned with «ther  and a amngle elip 19 iserted
to elowe the undcrmined vhin cdges

Two davs later there 14 marked swelling The clip isremoved but
the infection npreads  The rmchal bursa becomen nfected  at i
opencd The wrist joint becomes infected ot immabiliued
The patient s gencral condition deteriorates A metastatic abreena
appears at the site of the frcture of the humerus 1t 14 1ncised

After a stay of four months in hospital the patient marhedly
emaciated 13 discharged wath a healed but useless left hand and
with & chrome discharging osteomyehits of the nght humens

Case2 A woman aged ») seen a pieee of glass falling down on
to her while she 18 walking along the strect  She imstinctively
protects her head with her right hand  The skin of the dorsum of
the hand 18 mmply cut  and the tendons are intact A doctor sees
her ten munutes later and bang faced with a clean and recent
wound cleans 1t carefully with ether and iodine amd puts in three
clips

The wound first gives way and eight days Iater there 1s an
ebscess on the dorsum of the hand this {s ncised but 1t spreads
towards tho webs of tho fingers and from there to the palm  Multiplo
inoiions are made The patient Is left with a stiff and painful hand

and the middle finger boing anhvlosed 1 the extended position has
to be disarticulated €
SThd. OF WAND. 1 1






CASES 3

The care record docs not ray whether or not the skin «lges were
autured after the amputation  the fact remains however, that
twenty four daveafter the recond operation the rdial buma becomes
jnfected and has to be incired

On \av 27th, 1020 a 10 cm incimon i# made above the wriat
and the flexor retinaculum is incized  The common flexor sheath s
found to be full of pus and ja drained

Case 6 A wound of the little finger 1s tnmmed and sutured on
the first day  Three davn Jater it gives wav and there ia an abscess
of the tendon sheath  Fortunatelv thero 1s no commumncation
between this tendon sheath and the ulnar bursa  but the infection
xpreada to the deep palmar spaces and gives riso to great anxlety
for ome davs  Small inciuons adequately drajn the pus  and the
patient etcapes with a stiff and uscleas ljttle finger

These occurrences nught lead one fo believe that +f prunary
sulure were nol pérformed there would be no complicalions
The following case recorda absolutely disprove this conlention

CaseE 7 A man wounda tho bare of his left thumb with n amall
steel tube on May 0th 1930 He is treated at tho ambulance room
of the factory and then sent to A nuraing home on May 27th  Hia
wound is treated with moist dressings and ho is discharged on
June 3rd

He 15 re-admitted on June 7th because the wound 18 suppurating
more than ever An incimion 18 mado and propidon 18 given on the
eame day The temporature remaining at 1020 I & second
incimon 13 performed on June 11th and two dralns aro inserted into
the palm The general condition 18 poor

The drains are removed on June 17th Serous hmmorrhages
occur on June 19th 21st and 24th  the temperature rises but comes
down to 996 F on June 30th andremains at that level for a short
tune The hand looks better Hwmorrhages recur on July 8th
9th and 10th Thero is sovere pain temperature rises to 1032 F
the general condition is poor the hand is swollen and the wrist is
penful.

I am called in urgently on account of another hemorrhage An
amputation {8 performed on asocount of the poor general condition
and of a suppurating arthritis of the wrist On the followmg day
the temperature is 103 ¥ and then falls to 89 F on July 18th
The patient 18 oured six weeks later

Casm8 D sustains & crush of the termunal phalanx of the
middls finger m & muohine on December 30th 1927  No interven
:um 1 carried out and he 15 advised to soak his hand in warm

otiona,

1—s
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INTRODICTION

Cast 3\ pohcoman s Intten on the doral sutfnce of the base
of a fimger of the nght hand whnle (fTectimg an anest The wound,
2 em o length s washed with tincture of wdne and onmedialely
closed with a chip

I cee lnm two davs Inter, s facies s anvions, he 1 markedly
anemic, and the hinnd 19 marhedly swollen, particulaly on the
dorsum m the region of the wound  The ehp had been removed the
day before, and had bhoonan place for twelve hours only

Déoridement of the wound 1w cnrred out and 14 followed, on the
next day, by opening and dramage of the jomnt cavity (Dr Moure),
but the mfection spreads and mvades the palm, which becomes
pamful and swollen, thae v also marked swelling of the dorsum
of the hand

Four dayvs later (Ischn), the finger 1 disarticulated and the head
of the cortesponding metacmipal removed n order to establish
proper dramage 'T'his leaves an open wound, i which one clearly
distinguishes pus oozing from underneath the tendons and from
the dorsum of the hand

It takes two months for healing to occur  The patient has lost
15 kgm m weight, his hand shows paraly«is of the interosseous
muscles, but, being very active, he makes rapid progress

Casc 4 A butcher, aged 29,19 wounded by a pole-axe on Septem-
ber 11th, 1925 'The wound 1s situated on the anterior aspect of the
wrist joint immediately proximal to the distal crease  He attends
the Hoétel-Dieu the same mght, and a resident stitches the wound
On September 13th theie are violent pams, the fingeis are semi-
flexed, and there 1s a 11s¢ of temperature , all the signs of an abscess
of the buisze

My friend, Dr Sené¢que, makes a long incision and opens the ulnax
bursa from end to end on the same day Progress 1s satisfactory,
and the infection dies down An exammation on November 1st,
1925, shows movement of all the fingers except the fifth , the ring
finger 1s weak , and the scar 1s slightly adherent to the tendons

Case 5 (Dr Lenormant’s chinic) A young Italian 18 wounded
on April 10th, 1920 There 18 a superficial wound of the palm with
intact tendons, and a dorsal wound with bruising and undermining
of the edges as far as the finger joints, but without bony lesions
The thumb 1s intact The wounds are cleaned, hmzmostasis 1s
secured and the skin edges are stitched with silkworm gut Drainage
of the palm 18 provided by rubber tubing and of the dorsum by
strands of SW G

During the following days the wounds give way, and infection
and gangrene of the fingers occur On May 4th, 1920, twenty-fow
days after the mjury, the gangrenous parts of the four medial fingers
have to be amputated



CASFS 0

On December 26th the wound i« «xplored again  the tendon
rheaths are bare but are not infected

Progress appare to be aati factors until the «nd of January
when pain and suppuration re-appenr

On January 27th amputation of the httle finger

On Januany 2hth revere pain and adema of the whole hand
articular pain at the wrst

On January 20th operation (Ieehm)  Amputation of the fifth
metacarpal bone and of the ring finger with ita metacarpal open
dressing

Dunng the following dave the termperature falls from 100-9° to
08-8° F 1n three daye  The cedema on the dorsum of tho hand and
forcarm persists  and 1t {s obvious that thero j« an arthntis of the
wnst On February 8th the wound being almost healed the hand
19 immobilised n plaster

On March 25th the patient 1 reen again  The wrist jont ix
anhiloted  the fingers are swollen and have vers httle movement
It is difficult to forerce anyv improrement before a month  but
meantime the hand 19 useless

We tako from Bérard and Lumiere s artiole the following
case in which similar lestons lead to a fatal 1ssue as the result
of tetanus

Case 10 Ar aged 21 labourer 18 wounded on July 20th
1919 The terminal phalanx of the left nng finger 18 crushed  there
is & subungual hematoma and s wound of the lateral aspeot of the
terminal phalanx near the edge of the nail The praotitioner who
sces the patient simply pants the wound with tincture of iodine
and applies a dry dresmng  No proventive injection of serum is given

On Avgust Oth the first symptoms of tetanus appear after an
incubation persod of six days It is only forty-eight hours later that
the patient is taken to the Hotel Diou Hospital in a gras o condition
with trismus profuse perspiration contracturc of the abdominal
muscles and violent spasmocic fits succeeding one another at
intervals of a few minutes

The wound of the ring finger has not beon dimnfocted yet It 13
livid and footid the terminal phalanz 18 fractured snio numerous hitle
Jragments and the nail is beginning to detach itself spontancously
We perform an unmediate amputation under local anmathesin and
admimster s large dose of ant1 tetanic serum and sodium porsulphate
intravenously the latter puts sn end to the fits

These procedures fail to stop the progress of the toxmmia and
six days later on August 13th the patient dies without spasmna but

in severs hyperpyrexin which invarably marks the end of the
toxemia
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The termmal end of the finger 18 amputated 1n hospital, and the
wound 18 left open

One month later, and after appaient cicatrisation, a whitlow
bursts open and the tendon sloughs out  In April, the suppuration
18 st1ll present and has a feetid odour

At the end of May, a median 1ncision 1s made 1nto the palm, and
the flexor retinaculum 1s sectioned

On May 24th, he comes to hospital on account of a secondary
heemorrhage during the previous mght, he looks very pale and
eatremely 1l

The hand shows the followmng features The palmar aspect—a
long median meision, the tendons are bare and gangrenous , behind
them, there 18 a lake of feetid and grey pus, which had spread from
the hypothenar space (a small inadequate mecision had been made
on the hypothenar emmence) The dorsal aspect—a fluctuating
abscess at the level of the wrist joint, the wrist joint itself 1s very
painful  The temperature 18 104° T

Operation by Professor Lectne on May 27th  The latero-ulnar
mcision of Morestin 18 made, the first row of carpal hones 18 curetted,
a radial counter-incision 18 made and a transverse drain inserted
The hypothenar eminence 18 also counter-mncised, and dramage
cstablished there too The hand 1s maintained mn the position of
function by a dorsal metal splint

For two days there seems a httle improvement, and two
mjections of propidon are given On the third day, however, the
hand hecomes cyanosed, and the patient stuperose

On May 30th, under general anwmsthesia (ethyl chloride), a
circula; amputation 18 performed at the level of the upper
third of the forearm with débridement of the lateral aspects
(Iselin)

Exammation of the amputaled portron  There 15 a collection of
pus 1n the hypothenar space , the thenai space 18 free  There are
preces of bone left 1n the wrist jomt  The dorsal subcutaneous space
1 full of yellow pus, and there 1s foul cedematous pus tracking along
the ulnar vessels

Case9 M B , aged 67, 18 involved 1 a moto1 ca1r accident
on December 20th The hand 18 caught under the car

A dressing 15 applied to the wound immediately after the accident
The patient 15 removed to hospital, where the wound 1s cleaned
without an ansthetic, and 18 treated with Dakin’s fluid by the
continuous drip method , anti-tetanic setumis given On December
21st, the temperature 18 100 7° ¥, and normal on the succeeding
days ILattle cedema, pain decreasing A radiograph shows com-
minuted fractures of all the phalanges of the third, fourth and fifth

fingers of the left hand
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On December 26th the wound 14 (xplored again the tendon
rheaths are bare but are not infected

Progreas appear to be matifactorn until the end of January,
when pain aml suppurntion re appear

On January 27th amputation of tho little finger

On January 28th severe pain and cedema of the whole hand
articular pain at the wrist

On January 29th operation (Izelin} Amputation of the fifth
metacarpal bone and of the ring finger with 1ta metacarpal  open
dreaming

Dunng the following days the temperaturo falls from 100 to
98-6° F 1n three days The cedema on the dorsum of the hand and
forearm persista  and it is obvious that thero 1s an arthrtia of the
wrist On February 8th the wound being almost healed the hand
14 immobilised 1n plaster

On March 25th the paticnt 1 acen ngamn The wrst joint is
anhylosed  the fingers are swollen and have very little movement
It is difficult to foresce any improvement before a month  but
meantime the hand 1s uscless

Wo tahe from Bérard and Lumidro s article tho followmng
case in which similar Iestons lend to a fatal msuc as the result
of tetanus

Casg 10 Ar aged 21 labourer is wounded on July 29th
1019 Tho terminal phalanx of the left ring finger is orushed  there
is & subungual hematoma and a wound of the lateral aspect of the
terminal phalanx near tho edge of tho nail. The prastitioner who
sees the patient mmply pamts the wound with tmncturo of iodine
and applies a dry dressing  No preventive injection of serum is given

On August Oth the first symptoms of tetanus appear aftor an
incubation period of six days It 1s only forty-eight hours later that
the patzent is taken to the Hotel Dieu Hoepital in a grave condition
with trismus profuse perspiration contracture of the abdominal
muscles and violent spasmodic fits succeeding one another at
intervals of a fow minutes

The wound of the ring finger has not beon disinfected yet It 18
Irvid and foetdd the termanal phalanz s fractured snlo mumerous Litle
Jragments and the nail is beginning to detach itself spontaneously
We perform an immediate amputation under local anmstheaia and
administer g largo dose of ant totanic serum and sodinm persulphate
intravenously the latter puts an end to the fits

Thess procedures fail to stop the progress of the toxmmia and
wix days later on Angust 18th the patient dies without spasma but

n severe hyperpyrexia which invanably marks the end of the
toxemia
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Cast 11 A man, nged 62, has s thumb erushed by astone A
subungual hamatoma results, and o dressing s apphed to it He
attends the Broussms Hospital eight dnys Inter There 18 suppura-
tion of the finger and of the rachal bursn  An operation 14 1mme-
diately performed, 1t demonstrates a commmuted fracture of
the termmal phalany, the fragments of which are bathed n pus
The bursa 14 opened i the usual way — The patient 13 a diabetic and
shows no mmprovement in spite of the admimstration of msuln
His general condition deteniorates to such an extent that an amputa-
tion of the forearm has to be performed  He appears to improve after
that, but dies in dinbetic coma twenty days after the amputation

One finds the same vl nustale m all these 1mpressive
cases  a deep leson, very often a fracture, has been mssed ,
débridement ? of the wound has not been done , and the gravest type
of wmfection has found a favowrable terrain lo develop  Now,
experience has taught ws the gieat frequency with which bony
lestons go undetected  In owr 110 cases, a fracture was present 11
103 (86 per cent ), fractures that can co-exist with msignifi-
cant external lesions, as 1s boine out in the following illustrative
cases and figures

Cask 12 Thg 1 conceins a young man whose hand had been
crushed by a stone The index finger, being badly injued, had been
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Fig 1 Unrecognised fractures of the termmnal phalanges of the thumb,
middle and ring fingers At the index finger, a complete fracture of the
terminal phalanx had been detected and treated by disarticulation

1 See Translators’ preface
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treated with particular care an exploration had been performed
under local anwesthesin  and the completelv emashed terminal
phalanx had been diaarticulated  The other fingern being com
paratively little affected had mimply been drensed A radiograph
taken on the next dav showed comminuted fracturea of the thumb
eecond and third fingers

These nunute bony fragments arc reaponsible for many
complications  fatal tetanus which 1a fortunately very mre
sevore infections such as we have already mentioned  but more
often they foster suppurntion for weehs or months and present
the healing of a wound that would have healed n fifteen
dayx 1f 1t had heen properly treated at the outset  Further
thes may gne nse to pun aftcr healing of the wound and
umon of the fracturc  the following cawe 14 a good example
of this

Case 13 M Rix 18 wotnded m Sptemiar 1020 His
thumb i« crtished and presenta a small inagnificant wound which s

Fig Unrecognised fracture of the terminal phalanx,

not treated Following a temporary perlod of incapacity he finds
it imposmble to start work on account of violent pains in the thumb
and he is referred by the insurance company to a doctor who treats
him for about s1x months  He i referred to us on \Iay 10th

A radiograph shows a fracture of the dinial end of the lerminal
phalanz of the right thumb (Fig 2)

A ourved inamsion 13 made under local anmsthemia  and the distal
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half of the terminal phalany s yemoved , as a fow diopy of pus are
found m the bone, the wound s dimied and left open

Lastly  ncglected wounds, particularly those al the base of
the fingers and hand, can be the ongn of an uncommon bul
serrous complication that, we belicve, we were the first to describe
a neighbowring arthntrs (Ueaathate de vorannge)  We have seen

thiee cases, two at the wiist and one at the elbow Case 14
was shown to M1 Leeéne on seyeral occasions .
Casn 14 Pop Albert, aged (8 _irthrnitis of the wrist

Jollowng upon a small wound of the thenar eninence  He 1s wounded
on June 2Ist, 1929 by a sphnter of wood, which enters the left
thenar emmence near the web A nuld infection develops and
peisists for more than cight dayves after the removal of the splinter,
later there 18 rimus formation  The wrist becomes pamnful fou o1
five days later, but he carries on with his work for two months,
treating himself with baths and fomentations during that time

On August 26th, he comes to Saint-Lowms Hospital for advice,
there 15 a small suppurating wound, from w hich one extracts a small
prece of wood duimg the course of an exploration under local
anwesthesia  The wrist 15 swollen, the skin 1s shiny and shghtly
adematous, the movements of the wrist aie very hmited, particu-
larly 1n extension, and palpation 1eveals tenderness and thickenng
of the joint There 1s a laige supratrochlear gland The patient
gives a history of urethritis at the age of 20, but thereis no discharge
at present, and there aie no gonococcr 1in the prostatic secietion
A provisional diagnosis of tuberculous arthritis 1s made, and the
supratrochlear gland 18 removed for histological exammation The
wrist 1s immobilised 1n plaster

The lustological sections of the gland show ordimary mflammatory
changes and no tubercle bacilli  On October 9th, the joint 1s still 1ed
and swollen, and 15 now completely stiff We ask Mr Lecéne to
see the patient, and he advises immobilisation in plaster after
verifying the histological findings

On December 15th, the plaster has been1enewed twice , and, when
the second cast 15 1emoved, the wrist joint 1s painless and the
moyements of the fingeits have returned although still a lttle
Iimited

On January 21st, the movements of the fingers are normal  The
wrist jomt has a normal temperature, and movements are possible
although somewhat limited

On February 29th, the wrist 1s swollen and a little waim, there 1s
otiffness and marked Iimitation of extension, the lesion of the

wiist 15 therefore considered cured
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Case 13 Jou André aged 10 Arthntis of the elbow
Jollowing upon a emall wound of the fingers

On Januars {5th 1830 the patient a lift oy has the index and
muddle fingers of hua left hand trapped in adoor  Superficial wounds
on the dorsal aspects of the corresponding ternunal phalanges

On January 2hth 1030 the wounds are almont healed  but mgnn
of arthntis of the clbow have appeared during the Inst two days
pan and hmitation of movementa the clhow s shightly awollen
and warm and there is no tendeme<a of the bones A large supra
trochlcar gland is removed and submitted for histologieal and
bacteriological examinations  The clbow s immobilied in plaster
on the same day

On March sth 1030 the plaster s removed  there is no sign
of arthntic  The Auwtological examination shows the ordinary
mflammatory changes and no tuberele follicles or bacilll  The
patient is keen agamn on Apnl 2nd the clbow looka normal and the
movements are free

Case 10 Dar Julio aged 31 Artkritis of the wen ot following
upon a small wound of the index finger

On March 20th 1031 the patient is wounded by & box falling on
him there 19 & small superficial wound on the dorsal aspect of the
proximal phalanx of the night index finger It is left open and
dressed 1t suppurates shightly during the succeeding dayn

On Aprl 3rd the wound being healed 11olent poins start in the
night wrist  The wrist 18 swollen and hot the shin is redder than
normal the movements are very himited and there is a maximum
point of tenderness in the middle of tho doraal aspect of the carpus
There 18 & swollen supratrochlear gland but no swelling of the
axillary glande The patient shows no sgns of gonorrheen and
gives no provious history of it As s result of the experienco gained
from the two previons cases we simply immobiliso the jont in &
plaster cast

On April 18th the plaster 1 removed the wrist looks normal its

movements are free  and the enlarged lymph gland 18 smaller but
etill palpable

COMMENTARY

Every one of these striking cases shows that a trfling lesion
wrongly conmdered as nmgnificant can lead to the most
serous complications on account of a mistake in treatment

The mustaken trestment in many of these cases was the
performance of primary suture Is one to conclude that this
lme of treatment must never be adopted in wounds of the
hands and that one raust never suture wounds not made by
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the surgeon ” 2 No, for this purely negative attitude 15 hoth
msufficient and unwarrantahle

It 15 msufficient because as 15 shown by many of our cases,
when suture had not heen donc (the wounds having heen
simply left open and diessed, beecause they weie apparently
trivial lesions) compheations had followed Tt 15 obvious,
therefore, that 1t 1s not sufficient to leave the wounds open m
order to escape complications

It 1s unwanantable because 1t 15 purely negative 1t 1s
obviously essential to tell pecople what they must do, but 1t 1s
motc important still to show them first what must be done
hreat the wounds

The experience gamed during the war (1914-1918) has taught
us that the practice of treating wounds without exploration was
disastrous , peace-time suigery 1s no less enlightening Every-
one agrees that, when faced with an open wound of the arm
o1 leg, one must exploie the wound, discover the damage, and
excise all contused tissues because they form a very favourable
mdus for the giowth of micro-organisms, then, in suitable
cases and only after this prelvminary treatment, carry out primary
suture of the wound

Every wound of the fingers and hand must be tieated accord-
mg to these well-1iecognised primciples There s no 1eason
why this should not be done, fo1 1t has been shown what happens
otherwise On the other hand, a wound that 1s properly
tieated heals in a few days and haidly ever suppurates,
because the hands of workmen, and particularly those soiled
with grease, appear to harbour only attenuated organisms

In support of this, we now give some results obtamed by the
house surgeons of the Saint-Lows Hospital in 1930 Out of

110 wounds treated, only one suppurated, and that was the 1esult
of mustaken lrealment

It was a case of subungual hzmatoma of the thumb that had
been operated on by a newly appointed house surgeon who was
not yet fully conversant with our methods After excising the
wound he 1nserted two skin sutures The followmng day the
sutures were removed, but infection was already present, and 1t
spread to the terminal joint of the finger A resection had to be
performed follow ed by 1mmobilisation 1n plaster for one month

All the other cases healed m one to four wecks according
to the extent of the lesions, and there was complete absence of
pain for w hich the patients were full of gratitude On the
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other hand a week never passed without the arrnval of
an mfected case that had been treated by practitioners or
rometunes m other hospitals and the majortly of these cascs
kad been sutured torthout an anasthctic This is tho groasest
mistake and accounts for the bad results obtamed m wounds
of the fingers for a proper exploration of the wound 11 1mpos
aible without perfeet anasthesia

In order to carry out this treatment satisfaotorily, 1t 1
ceential to have some surgien]l hnowledge adequato materials
and time

The surgical knowledge necereary 18 small  Frery student
knows how to wash his hands to disinfect the shin to place
towels to usc artery forcepa and to tic a knot  For certain
special cages, all the neceraary detnils will be found in this
book but an attempt must be made to read them remember
them and apply them It 1s a type of surgery that requires
care and attention I have often meen 1t more satisfactorily
performed by students and residents who wero really mnterested
(because theso wero the only operntions allowed to them) than
by brlliant residents w ho were morcanxious todo gastrectomics

Certain implements are required  needles and a syringe for
local anesthesin towols and swabs sterile gloves and instru
ments 1n good working order It 1s also more than essentinl
to have an assistant and finally plenty of time for theso
operations take s long time

I can easily mmagine how certain routine-minded doctors
will be hornfied when they read theso words Is one to ask
practitionsrs to buy surgical instruments to put on gloves
to possess sterile swabs and towels and the last straw to find
an ossistant 1 But for my part I shudder to think that &
practitioner who is without any surgicsl experienco  will
operate upon the hand of a breadwinner on the corner of lus
table whero Littered drug samples have to bo pushed amde
without anmethema with poor mstruments with towols and
swabs of questionable stenlity while he makes all the possible
asoptic mistakes because he has no help then when complica
tions ooour ho rids umself of the patient by sending him to a
surgecon  One of the cssential objectives of my booka has been
to teach doctors to respect lemons of the hand and to give
those who already have that respect the necessary directions

in order that they might avord msking mistakes and so perform
useful work
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It cannot be too «tiongly emphasiced that the treatment of
wounds of the hand 1s escentially surgical  One can pile upon
one finger all the best chemical and biological products, and the
latest drugs. they will only lead to disappomtment if there are
present m the wounds< such things as< foreign hodies, small
bony fragment< fractures and contused <kin edges Bohler
very aptly putsit  “ Laboratory studies on micro-organisms,
agglutination of anti-bodics, mmmumty, the physical and
chemical equilibiium of wounds acidosis and osmosis are all
very nteresting, but they ought not to make one forget the
nature of a wound and the necesaity for surgical treatment ’

We are almost ashamed to have dwelt so ponderously on
such patent facts, but experience teaches us that they are
not generally appreciated Every pafient unth a wound of the
hand must be fully anecsthetised and his wound systemalically
explored



CHAPTER 1

GENERAL THERAPEUTICS
Ansmsthesia

Novoenne injected in n ring —completelh round the
finger—is the method of chofce It 1s nearly always possible
to uee thrs method even if several fingers are wounded (two or
three 1n our cates) We have never observed the alightest
difficulty Tt is only contra indieated n enres whero the
lesions extend to the base of the fingera which provonts
the application of a tourmquet A preero techmque must be
followed 1f satisfactory anresthesin 13 to be obtamed

Technique of ‘ Ring ' Ancsthesia A tourmquet 1s first
applied around the base of the finger (a small rubber tubo or a
thin strip of sheet rubber 18 used)  This gives a bloodleas ficld
and prevents the diffusion of the anwsthetic rolution towards
the palm Never start tho injection by pricking the latoral
surfaces and more particularly the palmar surfoco becnuso
these aro extrcmely sensitive  The shan of the dorsum of tho
finger 18 much less sensmitive and 1t is the site where the needle
18 first introduced  the needlo 1s then direoted to both lateral
agpects of the finger Whon these have been rendered
msenqitive the noedlo 18 withdrawn and reintroduced nto the
skin of the lateral surface 1t 18 then pushed towards tho
palmar surface Five to 10 o ¢ of novoeaine is suffleent for
a good anmethesia  We have always used the 1 per cent strength
without adrenalime the absence of the latter eliminates all
possiility of gangrene This important detail has been
streesed by Moure at the Soctétd de Chirurgie  Lastly one
must wart for ten minutes before startng the operation  If these
precautions are carefully observed a perfeot anmsthesia will
always bo obtained

General Anwsthesia. When the lesmons are extenmve
towards the hand & general anmethetic must be given In
1930 we had occasion to use 1t twice only in 110 cases of
wounds of the fingers 1t 18 regularly used m lesions of the
hand except those of the dorsal surface As the operation 1s
usually & long one (half an hour 1s a fair average for complex
lemons) we usually employ ether or chloroform Anmsthetics

13
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such as cthyl chlonde and evipan are msuflicient on account
of themr short duration

Systematic Exploration

Every operation must be earred out with the gicatest caie
It 15 essential to have a {able covered with a stenle towel on
which to 1est the hand, which 1s already paimnted with 1odine
and protected with sterile towels  The operator must put on
gloves, and sit down, for the operation 1s a long one. In other
words, one must take exactly the same cate as one would take
for a case of appendicitis or hernia

Débridement of the wound 1s performed thiough incisions
so placed that theie 1s no danger of woundmng the tendons o
mmportant blood vessels (I know of a casc i which the flexor
tendon was cut i this fashion) A seaich 1s now made for decp-
seated lesions, the frequency of which has alieady been pomnted
out, particularly bhony, tendmous and vascular lesions The
trcatment of these lesions vaties according to their nature, and
will be discussed mdividually m the next chapter, but the
treatment of the soft paits 1s essentially the same 1 all cases

Treatment of the Soft Parts

It 1s essential to excise all contused tissues, fo1, as the study
of war wounds clearly showed, dwiing a few howrs, 1t 1s thesc
parts only that are infected, while the surrounding healthy
parts are practically aseptic The contused tissues arc also
destined to become gangrenous and to be eventually elimmated
by the only process known to the tissucs, that 1s suppuration
Everything that 1s not going to live must be removed, and this
applies particularly to the skin  The skin 1s poorly vascularised,
and the edges of skm flaps with nariow pedicles aic absolutely
fated to become gangrenous It 1s obvious, therefore, that the
edges of the wound must be excised and trimmed, and that
the flaps must be shortened and rounded Thanks to these
precautions, suppuration can be avorded even without closure
of the wound, provided the subsequent dressings do not infect
1t In the case of the hand and fingers, 1t 1s most impo1 tant, fo1
functional reasons, that there should be no suppuration Tt 1s
known that movements of the fingers depend not only on the
freedom of the jonts and tendons, but also on the suppleness
of the skin and subcutancous tissues Everyone hag <cen
mmmobihty of fingers that are otherwise noimal brought
about by a simple cicatrix, w hich prevents the skin fiom
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moving on the upderlvmg bone  This 1 why suppuration of
the hand 1 particularhy diastrone It orginates it n eminll
wound mades the rurrounding subiutancous tisues and
excluding the mord s rious complicationa when healing occurs
1t leavea n thichened indurated and adlierent arca which needs
mazage bathe and molheation for My wedkh Icfore e
fingcre can rugamn thar normal function

Ict us tahe s on example a wound of the bas of the
mdex finger It sutured  redness appears on the sccond day
suppuration on the fourth and it bursta open on the sixth or
seventh  The wound 14 now much larger than the oniginal one
and 1t will take three or four wechs to heal It will aleo he
rubject to the occurrence of inflammatory and cutancous
acleroas just mentioned  On the other hand a wound properly
treated and left open will heal in ten ta twenty daye depending
on ats size It will lenve a perfeet Imear sear wurrounded by
normal tissues and wilf not have cxposd the patient to the
possibnlity of dangerous complieations

The primary sulure of wounds of the hand and fingers must
thercforc e rererved for the ideal enzen W henat s performed
under good conditions 1t results m rapid and perfect healing
but whenit fuls 1t is asalready seen the cause of complications
and of delay 1n healing Primary suture will unfortunately
be the exception the rule being open treatment after excision
of the contused twsucs and homostasis  Aotually wo have
at the Samnt Lows Hospital performed primary suture m
42 out of 110 cases but always under the aame conditions
that is the wound was never more than four hours old, the skin
was well vagcularised and there was enough of 1t to allow
suture without tension after adequate exaision. Not the shightest
complieation ocoutred 1n any of these 42 cases Infected
wounds that we saw and that had been treated clsewhere
had all been sutured with disregard of the two rules just
mentioned 1n one case suture had beon dono thres days after
the recaspt of the yyury In comparson with a few that had
been properly explored excised and stitched the majority
showed sutures under great tensmon and when these were
removed a bony fragment Iiterally ahot out Others had had
flap amputations performed, and the flaps had become partly
gangrenous because they were too narrow at their beses and
too large at their extromities

We beliove therefore that we are justified i drawing the
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following conclusions, for which theie 15 so much evidence that
they appear to be beyond any aigument

Suture 18 to be performed only m 1ecent wounds (s1 howrs
mavimum), and this 1s 1o be done only after careful preparation
and on condition that the shin edges can be brought logether
without tension

Technique of Excision

Excision 1equues a most careful techmque It must be
adequate, that 1s, one must cut thiough healthy tissue, but,
at the same time, 1t must not be cairied out so far as to lead
to useless loss of substance, which would make sutuie 1mpos-
sible An excision of 3 o1 4 mm 1s, on an average, sufficient
to elhmimate all contused tissues

Large mstruments a1e useless for this puipose, the dissecting
forceps in common use have a bite of about 3 or 4 mm and,
with the added space necessary for the sassors, they lead to
a loss of substance that 1s never less than 5 mm Xochel’s
artery forceps are also mcapable of catching an isolated small
vessel, they grasp large pedicles, which need thick catgut to
secure them with, and which must be elimmated as sloughs

We advise, therefore, the use of fine mstruments for these
operations * Small dissecting forceps, small curved and

! The essential requirements of those who aie gomg to undertake the
surgery of the hand —
Ancesthesia—
Metal syringes
Bayonet needles fine 7/10, long and fine 6 8/10
A small rubber tube for a tourniquet
Novocame, 1 per cent , without adrenaline
Instruments—
A parr of ophthalmic scissors (12 em and curved)
One dissecting forceps (three teoth and 12 em )
Two Chaput’s forceps for the skin edges
Three Terrer’s forceps (9 ¢m )
Two forceps for sterile towels
Bland Sutton’s needle (6 cm ) Do not use Reverdin’s needle, 1t 1s
too oxpensive to buy and to repair

Silkworm gut and metal wires in preference to Iinen thiead o1 silk
Catgut 00

Dressings—
A bed or table for the patient to lie on  never operate on a patient

who 1s sitting up

A small table of the same height on which to rest the hand
A sandbag covered with some impermeable material to fix the hand
One towel (40 ¥ 40) to put on the table
One towel (40 x 40) with a hole
Small swabs (5 > 3)

Glotes—
Strong Chaput s gloves
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blunt-cnded sassors Hal ted » sl artery foreeps wathout
teeth smnll motmetors wath tecth - We have hind minde, by
Colin ¢t Cre  n box contmming thow instruments  The xame
apphies to the necdles the small intestinal needle of Reverdin
which 1« generally used 18 fragle oxponsive and mahes big,
holea  the shan of the finger is fragale nud cuts eaddly It s
casler and more economieal to wa the fine toangular needles
of Lanc thriaded with fime slhworm gut  Sitkworm gut s
better thanmlh a<it 1« mmy expenience lowhable tonfection

Hamostaus must be carcfully and thoroughly donc  The
Dleeding vereel must be ~ccured without the mclumon of any
surrounding, ticsue and must be tied with 00 eatgut  The
emnll size of the artery forceps and the fincnesa of the catgut
exclude the possilnlity of catelung and tying large pedicles
Tt must not be forgotten here that all ligated tissues eventually
slough

If for xome reagon or another 1t 18 ampowuble to eateh the
bleeding pomt onlv 1 15 belter not {o secure hamostans as
advised by Bohler a well placed dreasing covered wath layers
of absorbent and non absorbent cotton wool aecured 1 place
by a orape bandage will stop all heemorrhage

The Use of Skin Grafts in Recent Wounds

When the oxcuised edges of the wound cannot be brought
together without tenson and when the conditions goverming
primary suture are satwsfied one must proceed to shin grafting
It 18 one of the most satisfactory procedures that I have
employed during recent years

Generally speaking thore are two types of cases
caso 18 that 1n which the skin loss 18 small  tho rarer type of
case 18 one 1 which there 18 great loss of skin and I have only
met with this latter type in casea where there had been loss of
the thumb and the index finger

When there 1s conmderable loss of skwn when the bones
muscles and tendons are bare a thick and verv vascular graft

18 1ndicated  only a pedicle graft meets the case (p g ¢
p 33)

the usual

When there 1s only moderate loss of skwn usually linear a
thin end free graft suffices I have conmstently had very
satisfactory results with grafta held mn place by dental war
moulds The techmque is sumple and is now outlined
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followimg conclusions, for which there 1s so much evidence that
they appear to be heyond any aigument

Suture 1s to be perfoimed only n 1ecent wounds (s12 howrs
maavnwm), and this 1s to be done only afler careful preparation
and on condition that the skwn edges can be biought together
without tension

Technique of Excision

Excision 1equires a most caieful technique It must be
adequate, that 1s, one must cut through healthy tissue, but,
at the same time, 1t must not be cairied out so far as to lead
to useless loss of substance, which would make suture 1mpos-
sible An excision of 3 or 4 mm 1s, on an average, sufficient
to eliminate all contused tissues

Large mstruments a1e useless for this purpose, the dissecting
forceps 1n common use have a bite of about 3 or 4 mm and,
with the added space necessary for the scissors, they lead to
a loss of substance that 1s never less than 5§ mm Kocher’s
artery forceps are also mcapable of catching an isolated small
vessel, they grasp large pedicles, which need thick catgut to
secure them with, and which must be climmated as sloughs

We advise, therefore, the use of fine mstruments for these
operations 1 Small dissectmg forceps, small curved and

1 The essential requirements of those who are gomng to undertake the
surgery of the hand —

Ancesthesia—
Metal syringes
Bayonet needles fine 7/10, long and fine 6 8/10
A small rubber tube for a tourniquet
Novocame, 1 per cent , without adrenaline

Instruments—

A pair of ophthalmie scissors (12 cm and curved)

One dissecting forceps (three teeth and 12 em )

Two Chaput’s forceps for the skin edges

Three Terrier's forceps (9 cm )

Two forceps for sterile towels

Bland Sutton’s ncedle (6 cm ) Do not use Reverdin’s needle, 1t 18
too expensite to buy and to repar

Silkworm gut and metal wires in preference to linen thiead o1 silk

Catgut 00

Dressings—

A bed or table for the patient to lic on  never operate on a patient
who 13 sitting up

A small table of the same haight on which to 1est the hand

A sandbag covered with some impermeable material to fix the hand

One towel (40 » 40) to put on the table

One towel (40 ~» 40) with a hole

Small swabs (3 > 5)

Glores—
Strong Chaput’s glotes
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phalangeal jointa  but hanavel (who advoeates it for mfec
tions onlv) has been responsible for populanaung its use and
determining the position of the thumb, which i« of fundnmental

The scar of & cutaneous
wound was on the dormal surfage the thumb was in  forward and ulnar
g:;l.nn, which was perfect. It was pulled backwards by two mmt,umu._ud

there in & It i now useless, the petiat baing ebls to
only between ,uﬁﬂmmmmcr index finger grap

Fig. & Useless thimb on account of ity fixed adducted position caused by the
wound

umportance A thumb fired aganst the palm 13 upeless
beoause 1t cannot be brought in opposition with the other
fingers TFig 4 shows & thumb fixed to the second metacarpal
by & retractile scar

Numerous observations will be given later and in partioular
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Technmique of Skin Grafting with Dental Wax Mould (Outlay)

The wax 15 softened m a water bath  An accurate impression
of the 1egion to be grafted and 1ts surioundings 1s then taken
i oider that the mould might be stable when 1t is finally n
place A thin shce of skin 1s cut with a razor and placed on
the 1aw area, or on the under-smiface of the mould, whichever
1s moie convenient The mould 1s then kept in place by a
dressmg and 1s not disturbed untal the fifth day, when the graft
has taken The mould 1s then 1emoved, and the wound 1s
dressed with fulle gras These giafts usually take by first
mtention, and some instances of this will be given later m this
book (v Tig 10, p 33)

Position of Function

In any wound wheie the possibility of ankylosis 18 at all
likely, one must, at the outset, put the fingers in the position
of maximum usefulness, for, like the knee and the hip, the
hand and the fingers also have an optimum position This

Fig 3 |The position of function wrist shghtly dorsiflexed, fingers semi-
flexed and the thumb 1n opposition

position has been desciibed by Kanavel as ¢ position of func-
tion,” that is to say, a position in which the smallest movement
of the ankylosed fingers will be useful This position 1s defined
thus (v Fig 3) —

Wrist in 60 degrees dorsiflexion

All the finger joints in 60 degrees flexion

The thumb separated from the palm, in abduction and
opposttion, the second phalanx being shghtly flexed

The value of this position had already heen shown by
Olher 1n cases of resections of the wrist joint, and he had laid
special stress on the necessity of flexing the metacaipo-
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The Struggle Against Tetanus

Tetanue 1« a comparatindy frequent complieation of wounda
of the hand (1 m 29857 Fredet) At the Secidtd d Anasthédae
meeting in 1036 a short debate on the treatment of ttanux
I rerotherapy and avertn brought out that out of 6 enscs
reported 3 cares were due to wounds of the hand (Desmarcts
and Gover (1) left hand  Thalbeimer rght middle finger
R Monad priched finger) Burard has reported mx eases of
tetanua following upon what he calls subungual hamatoma
(r p 38)

Tetanus 1« sometimes & complication of amall lemons, and
one 18 cauly tempted to ginve preventive injectiona of anti
tetanic ecrum systematically to all injured persons but thi
treatment fs not without harm We now possess nnatoxin
(toxord antitoxin) which allows us to give immumty without
danger but unfortunately tlus inumumty 13 not immediate

and here resides the problem of the medieal prevention of
tetanus

Antitetanic Serotherapy

Tho admmnistration of A T8 18 not without danger Thore
are cases of sudden death in addition to the usual apaphylactic
complications which are occasionally enoountered in patients
who have had previous doses of serum Hardown (8) of
Rennes speaking at the Socidté de Chirurgie meeting gove
details of a fatal 1ssue 1n & woman, aged thirty Thero was a
amall wound of the wrist and there had been some hesitation
whether or not to give serum butas it was during the period
when a practationer of the North had been condemned because
he had been found guilty of not giving ATS to a patient
who had sustained a contused wound of the hand and had died
of tetanus two dayslater One had to be prudent  (Hardouin)
It waa therefore decided to give 25 co of serum and the
patient died 1n convulsions five minutes Iatar

The author has found 15 mmilsr cases 1 the French
literature alone Mackenme and Hanger (3) estimate that
there is one fatality for every 56 000 injections and Pfaundler
records 3 cases of sudden death wn 110 000 myecirons

Despite the undemable faots that were reported the
communication of Hardomn was badly received at the Socis
de Chirurpe  and the written repart of the meetmg gives s
very vague idea of the violence of criticism to which he wag
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on p 86, showmng the possibihty of a perfect functional result
with an anlylosis 1n good position.

I have seen a patient with a stump of his mdex finger that
1s constituted by the proximal phalanx only. It 1s mobile 1n
a 30-degiee arc, but this relative ankylosis 1s not n sufficient
flexion, because, 1 grasping, 1t 1s not used and does not come
m alignment with the other fingers It also gets i the way,
because 1t 1s m half-cxtension, and 1t 15 quite obvious that,
had 1t been 1n a greater degree of flexion, 1t would have been
a useful finger 1ather than a handicap

In order to attain this position of function i a dressing, 1t
1s most essential to forbid the use of the ewil shrawght wooden
finger-splint, which tends to cause a series of ankylosis 1
extension

Immobilisation

Bohler msists, and with 1eason, on the immobilisation of the
wounded hand and fingers, (for instance, all my skin grafts
have taken smce I started immobilising them with dental wax
moulds)

If the wound affects the hand o1 several fingers, a wwre mesh
splnt, bent twice and hined with cotton wool, 18 an excellent form
of immohilisation

If the lesion affects one finger, a small thin metal splhnt of
10/10 thickness, which 1s bent and accurately moulded, 15 used
The necessity of immobihisation necessarily leads to infrequent
changes of the dressmngs (p 119)

If the fingers only are wounded, a roll of cotton wool 1s
placed m the palm of the hand, the fingers are arranged on one
side of this and the thumb on the other, the dorsal surfaces
of the fingers are then covered with cotton wool, and handages
are applied 1n order to mamntain a closed hand

When the wounds are situated at the extremities of the
finger, there 1s, naturally, no need to mamntain the position of
function, as ankylosis 1s not to be expected On the other hand,
when the wounds are situated on the sides or the base, and
even 1if only one finger 1s afiected, the other remaining fingers
must be mecluded m the bandage, and the thumb 1s left free
It 1s a wise precaution to place some cotton wool betwcen
the fingers to prevent maceration of the shkimm  When the
thumb 1s also w ounded, 1t must then be mcluded m the

dressing
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who suffered from a pamaplegia aftor an injection of «rum
and who sued the pmetationer who treated her

Antitetanic Vaccination

Credit must be pven to H Vallee and Tows Bary (6) for the
first tnala of aatisfactory antitctame vaccmation o man
Thev nuported their trnals to the leadémie dee Sezencee and to
the Soctdté de Charurgic in Tune 1917 But vaecinntion has
onlv been of practienl value mince the di conery of anntoxin
(toxoid antitoxin) by Ramon

Vacoinn] immunity 14 achire o comparison with that of
srum which 18 passive  but the former hana delaved netion
while tho Intter acte immediatcly  on the other hand the
former peraists for sovernl vears (five vears according to Ramon
and Zocller)

The wnjection 1a without dmwhbacks  a single ond 14 neceanary
and it can be combined with diphtherin anatoxin and or with
T.AB vaccmne It is lasting and vears Jater 1t is only neces
sary to mve another injection to  re activate the immumty

The coat price 1 not lugh much leas than that of serum
and 1t is casy to vaccinate a Inrge group of individuals  Perron
ally Ihave had my children vacemated

Practical Application

The question that the practitioner must ask himself s
18 one tomject AT S or not toa wounded person ? Vacomnation
should be the i1deal procedure but as wo have just scen 1its
action 18 delayed and it cannot provent the early onsot of
tetanus

Here are the conclusions reached by the research committeo
(Fredet P Duval A Gomset Rouvillois and Lous Bazy) (7)
and reported to the Socidte de Chirurgre —

In an unvaccmated individual neither the mre amount
of soling nor the srtuation of the wound need be conmdered
and 1t will then be posmble to bamsh all incertitude

In all cases the practitioner will be able to give an injection
of serum but on condition that he gives anatoxin at the same
time Immediately after the recerpt of the wound he will
start by mnjecting 1 o ¢ of tetanus anatoxin mbcutaneougly
wud s quarter of an hour later he will give at least 3 000 umts
of AT8 This last injection should be given in a different
mto from tho previous one In order to prevent bny mustale
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subjected He was asked by one member if the *“ method of
Lehmann ™ had heen applied at the time of the injection,
and when given an answer imn the negative, the questioner
seemed not at all surprised at the fatal issue Another member
asked whether an autopsy had been performed, and on receiving
a negative reply, immediately lost all interest in the matter

A third member asked if the patient was sitting or lymg down,
and whether the mjection of 2 5 ¢ ¢ had been given slowly or
quickly.

Then again. ;n an important communication to the Société
de Chirurgie, Louis Bazy (4) gives the results of an enquiry
from doctors of the P -O. railway One hundred and seventy-six
doctors answered, saying that out of 755 cases of tetanus,
485 (64-3 per cent ) had died 7Three per cent of these deaths
had occurred despite the administraiion of AT S (5) The
serum was held responsible for 2 deaths, 2 serious accidents
and 14 cases of paralysis. one of which was immobilhised for
218 days But the most disturbing fact that emerges from
Bazy's statisties is that 70 per cent of the cases of tetanus
had not been given serum, because their wounds were so 1nsigni-
ficant that the patienis had not even consulted a doctor. Finally,
in 47 cases (6 3 per cent ) it was not possible to find a portal of
entry.

From these two reports it follows that —

(1) Tetanus can origmate from a small superficial abrasion

(2) Serotherapy is not harmless

According to the first premise, serum ought to be given to
all small and superficial abrasions, and to burns and Bazy
points out. in this connection, that this * tetanophobia > has
already manifested itself A practitioner has given himself
nine injections of A T S , a child has already been given fifteen
following each fall off his bicycle . .; the agriculturalists of
Selle-sur-Cher give 1t to themselves and to their workmen
svstematically followmg upon each wound that they consider
too shght to seek advice *

TUnfortunately serotherapy is not without danger Repeated
injections of serum not only of the AT S. type but also of all
horse serum diminish the immunity and, as has been pointed
out by Bazyv the more 1t 1s repeated the less efficient is the
actlori of the last one and of all the other therapeutic sera (6)
The deaths and serious comphications already referred to, are
impressive and 013 the case reported by Mauclaire of a patient
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who suffered from a paraplegia after an njection of rerum
and who sued the pmetitioner who treated her

Antitetanic Vaccination

Credit must be gnen to H Vallee and Louis Bary (0) for the
first trinls of satisfactory antitetame vacemation in man
They reported their trials to the Aeadémie des Sciencea nnd to
the Soctétd de Charurgie in June 1017 But vacemation has
only been of practical value mince the digcorery of anatoxin
(toxoid antitoxin) by Ramon

Vaceinal immunity 18 aclire 1n compariron with that of
serum which 18 passire  but the former has a delnyed nction
while the latter acts immediatcddy on the other hand the
former peraists for several years (five vears aceording to Ramon
and Zoeller)

The njection is without dranwbachs  a single one 18 necersary
and 1t can be combined with diphtheria anatoxin and or with
T.A.B vaccmne It s lasting and vears Inter 1t 18 only neces
sary to give another injection to  re notinvate the immunity

The cost price 1 not high much less than that of serum
and 1t i8 easy to vaccinate a large group of individunla  Person
ally Ihave had my children vaccmnated

Practical Application

The question that the practitioncr must ash himself 18
18 one to mject AT & or not toa wounded person ? Vaconation
should be the 1deal proceduro but as we have just scen its
action 18 delayed and 1t cannot prevent the early onsot of
tetanus

Here are the conolusions reached by the research committee
(Fredet P Duval A Gosset Rouvillos and Lows Bazy) (7)
and reported to the Sociéld de Chyrurpre —

In an unvaccinated individual neither the size amount
of goflling nor the aituation of the wound need be conmdered
and 1t will then be posmble to bamsh all incertitude

In all cases the practitioner will be able to grve an injection
of serum but on oondition that he gives anatoxin at the same
time Immedwately after the receipt of the wound he will
start by injecting 1 oc of tetanus anatoxin subcutaneously
aad a quarter of an hour later he will give at least 3 000 nmts
of AT8 This last njection should be given in a different
sito from the previous one In order to prevent any mustake
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1t 18 recommended to wnject the anatorin wn the scapular region,
and the seyum underneath the skwn of either the abdomen o1 the
thagh.”

“The practitioner will thus be able to safeguard the patient
from 1mmediate risks by the serum, and, under cover of this
protection, he will be able to confer to the patient a lasting
mmmumty with anatoxin, which necessitates three injections at
three weekly mtervals, a delay, which can be shortened by
giving the injections 1n a month at the maximum ”’

“ As only one wmyection of serum 15 and ought to be gwen, the
future of the patient i1s not at stake , and 1f a patient, already
treated thus, receives another wound, he falls in the following
category

“ In patients who have had anatoxm, ?here will be no further
necessity of griing AT S Another imgection of anatoxin will be
suffictent to increase the immumty that is already present
There 1s no danger 1n giving repeated 1mjections of anatoxin
even when wounds are of frequent occurrence, for the immunity
mcreases and becomes more and more marked after each
mjection ”’

“In order that mmmunised or vaccinated persons might
be able to make the best of thewr first dose of anatoxin, 1t
1s essential that they should keep a wriitten 1ecord of previous
vaccme 1njections, they will thus avoid bemg given serum
instead of anatoxin on some future occasion ”’

In short, 1t 18 a question of popularising antitetanic
vaccination as much as possible AT S ought to be used as a
therapeutic and not as a preventive agent

Unfortunately, at present the usual case 1s that of a non-
vaccmated patient who has had serum on several previous
occastons Must one, m a similar case, give an injection of
serum fifteen mmutes after anatoxin, which we admit as
mdispensable 2 It brings us back to the same discussion Tt
15 beyond dispute that it 15 quite unnecessary to give AT S
to all wounded persons, we have seen the drawbacks, and
we have also noted that, according to Bazy, 77 per cent of
ca<es of tetanus had wounds which were so msignificant that
they did not even seck advice

Turthermore, 1t must not be forgotten that, wherc tetanus
1< concerned, mmmediate prevention is only carried out by a

curgical procedure  The surgeon who <imply gives scrum and
only applies a dressing to a contuccd wound however <mall 1t
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mav be is completely mistahen  The exxentinl surgical act is
to exaiee cxplore remove foreygn badies and to trat the
lemons  None of the subungual hamatomns reported Iy
Bernrd had been #o treated  deep lestons hind been mieaed s
exploration« done later but too late showed only too clearly

Pohler atates that mnce he has beenm Vienna be has troated
16 000 wounds of the fingers without a single mjection of
terum  and hne not had onc case of tetanua  Imbert of
Marscilles reported a reries of cnser of worhe aceidents operated
on immediately without n care of tetanua and without n mngle
dose of serum  In the conl mines of the North there were
7 cases of tetanus in 150 000 injuriex - What happened to these
cares 1 Were they operated on as we mast or were they

amph dreeeed ?

Our opimon concertung wounds of the fingers and hand 1=
therefore that the surgienl act 18 casential  If the wound
extenuve and wregular 1f it 18 difficult to clean and particularly
if the ntervention is Intc and 1f infection 18 to bo feared one
must not hemtate to give an mjection of ATS  wlile taking
the necessary preeautions (Besredka) 1f the patient has had
scrum previously  In other cnsen if operntion is satisfactory
1t 18 unnecessary to give serum

If on the other hand the patient refuses the operation
that 18 proposed to him (and this occamonally happens when
the lesions aro slight) 1t 18 absolutely necessary to give anatoun
and serum  This will very lihely protect the pationt agninst
tetanus and the responaibility of the practitioner will be safe
guarded

Finally 1f the wounds arc simple acratches or abrasions 1t 18
truly superfluous to give serum aystematically as 1n the case
of the child who roceived an injection after cach fall from his
bioycle One should however gne anatoxin immediately as
it affords an excellent opportumty and will prevent all worrv
n the future  but for the immediate need one should carefully
examine and disinfect the wound (mercurochrome 18 10 our
opimon the 1deal antisoptic for the purpose as 1t 18 powerful
and painless) and apply an aseptic dressing until healing
occurs

In concluding this mmportant chapter we oould not do
better than quote the remarkable sentences of Bary If in
starting this debate T have brought forward somewhat copious
documents 1t 19 because 1 wanted you to say for everyone to
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1t 18 recommended to wnject the anatoxin wn the scapular region,
and the serum underneath the skwn of either the abdomen o1 the
thagh ”’

“ The practitioner will thus be able to safeguard the patient
from 1mmediate risks by the serum, and, under cover of this
protection, he will be able to confer to the patient a lasting
immumty with anatoxin, which necessitates three injections at
three weekly intervals, a delay, which can be shortened by
giving the injections 1n a month at the maximum ”’

“ As only one wmyectron of serum 18 and ought to be given, the
future of the patient 1s not at stake , and 1f a patient, already
treated thus, receives another wound, he falls 1n the following
category ”’

“ In patients who have had anatoxin, there wnll be no further
necessity of guomng AT S Another ingection of anatoxin will be
suffictent to increase the immumty that 1s already present
There 1s no danger in giving repeated mjections of anatoxin
even when wounds are of frequent occurrence, for the immunity
mcreases and becomes more and more marked after each
mjection

“In order that immunised or vaccmated persons might
be able to make the best of their first dose of anatoxin, 1t
15 essential that they should keep a wiitten 2ecord of previous
vaccme 1injections, they will thus avoid being given serum
mstead of anatoxin on some future occasion ”

In short, 1t 1s a question of popularising antitetamc
vaccination as much as possible AT S ought to be used as a
therapeutic and not as a preventive agent

Unfoitunately, at piesent the usual case 15 that of a non-
vaccmnated patient who has had serum on several previous
occasions Must one, m a similar case, give an 1injection of
cerum fifteen minutes after anatoxin, which we admit as
indispensable 2 It brings us back to the same discussion Tt
15 beyond dispute that 1t 15 quite unnecessary to give AT S
to all wounded persons, we have seen the drawbacks, and
we have also noted that, according to Bazy, 77 per cent of
cases of tetanus had wounds which were so insignificant that
they did not even <eck advice

Furthermore, 1t must not be forgotten that, where tetanus
1= concerned, immediate prevention 1s only carized out by a

surgrcal procedure The surgeon who simply gives serum and
only applics a dressing to a contuscd wound howeva <mall 1t
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and by leaving them exposed to light and arr Tt follows
therefore, that tmmobihaation can only be effeoted by placing
round the hand a sort of cage, which proteots the hand, and
which allows the fingers to be fixed to 1t (v Fig 6) The
appliance 18 eamiy fashoned
with two wire mesh splinta
which are beut and jomed to
one another at one end The
fingers are suspended well
separated and n good position.
This apphance has the added
advantage of allowing the
application of antiseptic pow
ders should some shght cedema
or mfection mn the suture hne
require 1t Personally T find
1t most satisfactory but on
the understanding that the
patient must be 1n hospital
if he 18 ambulatory one must
protect the lot with gauze and
a shing

Appliances with Dressings
I ntentionall hian,
bofore dressig bocause slmoy et ey o s weond o

the hand

all wounds of the fingers and
hand must be immobilised on & ngid support The greatest
care must be paid to the supports and to their alterations not
only when the bones are fractured but also 1n sumple catanecus

Fig 6 Malleabls wire mesh splint. It is the most peactical and economical
form of splinting and {s made in differant lengths and widths,
wounds For example one must know how to hold in position
with & amall lateral wooden splnt & ekin flap of the finger tip
brought about by the extrumon of o fragment of & fracture of
the terminnl phalanx as the flap sometimes tends to evert
itself A wounded finger wll be splinted by the metal strips
already referred to  strips that are very malleable which
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know, that a doctor 1s 1n his strictest right, and that he 1s
undoubtedly performing his duty +f, when faced with a wound,
he 1¢efuses to gre serum after carefully weighing up the pros and
cons 1 his mand It must be said that serum, apart from 1ts
drawbacks which everyone knows, which might appear to
be neghgible, possesses the one great inconvenience of com-
promising the future of patients who have had 1t, and who
are, henceforth, vaccmated aganst serum ' ”

At this particular juncture, I should like to add this the
practitioner who, when confronted with a wound of the finger
or of the hand, has not treated 1t surgically and has merely
given an mjection of serum, has only done part of his duty

Dressing

We propose heie to deal with the dressings for an aseptic
wound only, the necessary rules of conduct for septic ones
will be dealt with in the chapter on “ Infections ” (p 119 of
this book)

Bohler has had 1t printed on placairds 1n his clinic —

What heals wounds ?
Tvme
Unanterrupted rest
Chrculation

It 1s essential, therefore, that wounds should not be disturbed
This most important pomnt cannot be too strongly emphasised,
for 1t 1s 1n direct contradiction with the usual practice of
most doctors, of all the nurses and with the notions of all
the patients, of all those who 1magine or believe that a dressing
1s a therapeutic act while 1t 1s purely a protective agent The
dressing must be changed very rarely, every three or four days
1s quite sufhicient provided that 1t 1s not dirty, that there 15
no rice of temperature o1 that there 1s no severe pain demanding
an mspection of the wound

The usual cotton wool dre<cing, causing, as 1t does, a shght
compression, makes Bohler fear that 1t might perturb the
arculation , he alco accu<es 1t of promoting maceration and
cedema of the inflamed part< Therc 15 certamly some truth
n s arguments

Appliances without Dressings It results that the Vienncec
surgeon treats the majority of his wounds without dreeangs,
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Case 18 A young man aged 17 in treated durdng three weeks
for & clean cut wound of the terminal phalanx which has not beon
stitched An cxuberant pieco of granulation tissuc then appears
and increases 1n size despite cautcrisation wath silver nitrate and
thermocautery He is brought to mo by his doctor at the end of
six weeks and he then presents the following features At tho tip
of his index finger is 0. small papillomatous tumour which is as big
as & hazel nut  the tumour does not bleed and has a pedicle which
has no conneclion with the cutaneous edges of the weound  This last
featuro 18 & most important diagnostic sgn.

Under local ansesthesia the tumour is removed by scooping it out
from the bone whence arses its pedicle A stitch s inserted and
despite a brisk hemorrhage during the afternoon of the operation
healing ocours in eight dava

Ay teacher Jean Quénu has reported an equally illuninating
cage 1n & personal communication It concerned a woman who

Fig 7 Botryomycoma genic granuloma) following upon a small infected
wound at the edge oma nafl  Surglcal excislon was followed by cure in
a month,

had been treated during several months for a botryomycoma in
a wound of the palm of the hand which was thought to be
becoming carcinomatous Surgical removal followed by suture
of the wound led to & cure 1 fifteen days

Practitioners must surely be well aware of this particular
vanety of granulation tissue which literally thrives on caustics
and which can only be ocured by surgical extmrpation These
lesions must be recogmised early and excised when stall small
(v Fig 7) Tosum up & piece of exuberant granulation tisaue
that permsts after two or three applications of silver nitrate
must be surgically removed and if possible the wound should
be stitohed It 18 a case of secondarvy suture in very resiatant

wounds with little sepeia and there is no appreciable danger
eo doing
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must be made to fit accurately  Several injured fingers may
be immobilised on a wire-mesh <plint <o bent that 1t
immmobihses the forearm wnst hand and finger< in the position
of function - and the fingers ought to be separated from each
other by gauze swabs Never roll a piece of gauze round a
finger. for when the time comes to remove it one will be at a
loss t0 know where 1o start and it will cause pamn and hemor-
thage Place the finger between the two <wabs that separate
them

When the thumb 1s also wounded a tight roll of cotton wool
must be placed i the palm the thumb i< thus automatically
held in abduction

A well-treated wound should heal very rapidly although
one must not expect perfect cicatrisation in less than fifteen
days even in the most favourable cases At operation 1t is
often difficult to excize completely and accurately beyvond the
deviralised zone and it often happens that some sutures cut
out as a result of gangrene of one of the skin edges These
areas heal by secondary intention and become the site of
granulations which must be destroved by the silver nitrate
stick (2. p. 122).

When the wound has not been sutured one must wait for
all suppuration to clear up for the edges to show signs of heal-
ing. for the skin flaps o unite with the underlying structures
and for union at the base of the wound before using fatty
dressings—{five 10 six days on an average In this way. healing
is not interfered with : and the wound does not bleed every
time the dressig is changed.

Delay in Healing

A properly treated wound should heal in fifteen to thirty
daxs according o 1ts dimensions if it drags on bevond this
period. one must look for the causes

The usnal caunses of delay are —

Retained Foreign Bodies (particularly bony fragments),
Osteomyelitis An exploration of the wound and a radiograph
will reveal the cause and the removal of the latter will effect
a cure

Boiryomjcoma (pyogenic granuloma). What is conveniently
called botrvomyecoma is a very definite cause of endless delay
1 the healing of wounds of the fingers Here is a very typical

case I—
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Secondary Tuberculous Infection. I have had occasion to
treat three cases of callous wounds that would not heal, and
m which biopsies, taken from the edges, showed the histologieal
lesions of tuberculosis In all three cases, the cause was
defimtely traumatie, but one could mvoke a secondary infec-
tion  On the off chance, T presciibed the appheation of U-V
1ays to the wounds, which eventually healed

As a general rule, I peiform a biopsy when a wound shows
no signs of healmg despite three o1 four weeks of careful
trcatment  No paiticular lesion 1s usually detected, and I
have often noticed that the callous state of the wound was due
to the poor general health of the patient  Hospital treatment,
1est and good food, 1 these cases, effect a cure, which 1s some-
times very rapid

The Wound that will not Heal This 1s usually caused by
caustics, or mechanical rntation, o1 even the daily applhcation
of dirty dressings The causce 1s difficult to find by the examina-
tion of the wound , 1t 1s rather the exammation of the patient,
his attitude and s appearance that will Jead to a provisional
diagnosis A final diagnosis can only be made by applymng
a balsam of Peiu dressing covered by a plaster cast, the
latter 1s left 1n place for eight days despite the usual protests
of the patient, who 1s never tied of commg back to describe
the pans he suffeis and to show the swelling of his forearm
This 15 the only danger of this foim of ticatment Redness
and swelling proximal to the upper limit of the plaster indicate
that the inflammation 1s spreading, instead of disappeaiing
(an eventualhity that I have never seen) and require the removal
of the plaster But one must be on the look-out for malmgerers
who 1nduce great swelling of the forearm by tying a string
round 1t It 1s, fortunately, easy to detect these cases, as there
18 & sharp upper limat to the swelling As a general rule, always
be on guard on seeing a case of very limited peripheral cedema

It 1s a good plan to sign and date the plaster when the latter
1s applied Gougerot has reported cases of malingerers who
used to remove their plasters, wrritate the wounds and then
replace the plaster, on which they falsified the original signa-
ture But that was during the war (1914—1918), and 1t would
be very exceptional to meet similar cases 1n civil practice
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arc unfortunately camly nfected,
and, as tho shin posscsscs littlo
remstance, progresmve wfection and
ulceration may occur They are also
slow of healing so that theso minute
lemons can lead to incapacity lasting
two or three weehs

Wounds sk (otal loss of skin are
more difficult to treat When they
are extenmve ond deep healing is
naturally slow and leaves a scar that
18 hard fragile and both painful and
nsenaitive  This s why wo advise
a grafting operation 1n cases 1o which
the whole thickness of the shin of the
palmar surface 18 lost  We use either
pedicle grafts taken from the thenar
emmence (v Fig 9) or freo grafis

(r Fig 10) The choice of the type of graft dopends on the

N

Fig 10 Lefi: Woundoft.h.puﬂpaundby wheel. Immediate f;
o the pul emnz ree

Rights The result one ruom.h hm Healmg is complete

20X, of anp,

Fig 0 Pedicle graft consist
‘ﬁ’l{ of the whole thickness
of the skin with its under
K::f cellular and fatty
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- CHAPTER 11
WOUNDS OF THE FINGERS

Havixnag dealt with {he general punciples of the ticatment of
wounds of the finger~ and hand n the previous chapter, we shall
now pirocced to study the ticatment of cach variety which,
according to our experience, 18 met with i practice

WOUNDS WITHOUT FRACTURES

Wounds affecting only the soft parts vary in extent fiom a
small cut to what we call the ““ skinned finger ', the latter 18
caused by the bursting of the skin when the finger 1s severely
compiessed We shall also deal with wounds caused by amline
pencils, the existence and dangers of which must be known to
all practitioners

Scratches or Erosions

We describe, by this teim, the loss of suiface layers of the
skin  These lesions aie frequently seen after falls and 1ately
after works’ accidents, i the
latter case, they are always due
to contact of the finger with some-
thing revolving quickly

Usually, there 1s only abiasion
of the epidermis that covers a
bony prominence, and this 1s more
often seen on the lateral and dorsal
aspects of the fingeis Neverthe-
less, the erosion may be deeper
and account for the loss of the
whole skin of the pulp of the
fingers (v TFig 8), leading to
exposure of the underlying tissues

The superfictal erosions arc
simply treated by pamting them
Fig 8 Wound of the pulp  1th an antiseptic such as

leston (an
:’:;‘r‘;“;h;?’:ﬁjur;il ( 10dine or mercurochrome  They
32
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I have alnays made a pomt of gomng to oxamne these
cases they were all failures thoy were fingers which were
ankylosed m semt flexion by the operation scar and which
could be flexed en masse by the interoeser at the metacarpo

phalangeal jont We have obtained successes by following a
techmque that 18 diffioult which has been worhed out only
after the sad expertence of numerous fallures It is neither
minor surgery nor urgent surgery as 1t 15 unfortunately so
often labelled in the text books The repair of flexor tendons
should only be contemplated under the very best conditions

with e rigorous asepes (the commonest cause of failure being
suppuration and as asepsis of the wound 1s always doubtful

prnmary suture 18 thereby condemned) and by surgeons who
have a special knowledge of this particular techmical procedure
It 18 reparalive surgery and 1n order to emphasmse this funda

mental pownt, we have separated the study of the repar of
flexor tendons from that of wounds of the fingers and hand A
discussion on the present poeition of this problem will be found
1 Vol. TL of this book

Consequently the treatment of wounds with cut flexor
tendons should be as follows under ansstheeia and with proper
asoptic precautions carefully disinfeot the skin explore the
lestons remove any foreign bodies that may be present
seoure hmmostams regularse the wound edges and dresa the
wound with the finger 1n flexion and nthowut shitching anything
for 1f the wound is hinear the edges of the akin come together
without suture and if on the other hand the wound edges are
frregular 1t 18 still better to leave 1t to heal spontaneously

The correct emergency treatment of out flexor tendons is
not suture but flxation of the finger in hyper-correction
In other words the finger and the wrist will be immobilised m
extreme flexion for three weeks by means of a dorsal metal
splint (1)

Indeed Ihaveshown that contrary to the classoal teaching
the distal end of the out tendon retracts muoh more than the
proxumal end which retracts very httle When all the jomnts
are put 1 extreme flexion the distal end is carned to the
wound and muscular traction of the proximal and 1s provented.
In thie way tho two ends of the out tendon are approxumated
and occasionally the approximation i8 guoch that spontaneous
ropair can teke place Further and still contrary to the
clansical tenching spontaneous repair 1s just as pomsfiue m

21—
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length of tme that has elapsed s<mee the 1eceipt of the
wound,

The wound 1 1ccent (less than <iv howrs). Tt 18 first trimmed
Iike all other wounds, and then covered with a dermo-epidermal
graft of a sutable <ze, which 15 muntamed 1 position by a
dental wax mould  The mould 1s 1emoved on the fourth day,
and the wound 15 then dressed with fulle-gras

The wound 1s already suspect from the pomt of view of
sepsis It 15 surgieally explored and exewsed, 1t 15 then left
open and diessed with Dakan s flund diessings, the grafting
operation 1s only performed after a few days, when the wound
15 clean and gianulatimg  In conjunction with Hechavarria,
we have shown that the only graft which 1s likely to be regularly
successful m these cases 18 the pmeh giaft of the Davis type
Healing occurs i twenty-one days as a 1ule

If, on the other hand, the wound 1s small, 1t should be left
alone The time of temporary mcapacity 1s at least three
weeks 1 any type of case

Cuts

Cuts may be supeificial o1 deep The supeificial cuts are
Imear o1 shghtly undeicut, then essential charactenstic 18
clean-cut edges, for they aie caused by cutting instruments
(kmives, glass, chips of steel, etc ) The deep cuts may sever a
neuro-vascular bundle, which 1s no gieat importance, Or
perhaps flexo1 tendons, which 1s of very great importance

The treatment follows the general rules already laid down

The Cut 1s Lwnear It 1s cleaned with an antiseptic and
dressed It 1s both unnecessary and dangerous to suture,
dangerous because of the everlasting possibihty of infection,
unnecessary because a linear wound heals spontaneously

The Cut has Rarsed a Flap The edges aie excised if they
are contused, and hzmostasis 1s secured 1if bleeding 1s taking
place Do not suture on principle unless the flap 1s long and
retracted, but this 1s a contingency which I have never seen

The Cut has Severed the Flevor Tendons  No attempt must
be made to reparr them It 1s known that the repair of tendons
cut 1 thewr digital course 1s so difficult that authors like
Savariaud and Bier declare 1t to be illusory and even advise
agamst 1t I have personally never seen a good result following
primary suture I have, on many occasions and from numerous
sources, been told of ““successes 7 following primary suture
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from the base of the finger to the pulp and completely exposing the
ntact floxor tendons As tho wound 18 only an hour old, a careful
suture of the decper layers 18 porformed and the shin edges aro
regularised and stitched in order to cover the bars tendons  Healing
ocours 1n ten days and without complications but the movements
of the finger diminish progressively and eventually cease completely

This case demonstrates the harm that these longitudinal
wounds can lead to because they block the movement of the
flexor tendon even when 1t is not mjured.

The treatment of these lesons 18 as follows —

In Dhnear wounds—euture the wound 1if some rmportant

Fig 12 Anemample ofa skimned floger The end result,

structure such as the tendon or the joint 18 bare and if the tume
factor 18 favourable In other cases examse the oontused
tissues secure heemostasis leave the wound open and dress 1t
In  slanned fingers—it 18 best to amputate for there is no
alan available to cover the bones Excaise the akun until & Iarge
healthy flap s available and then amputate or disarticulate
the finger at & level where 1t can be easiy covered with skin
Fig 12 illustrates the reeult obtained by conservative
treatment only the projectmg end of the bone was slowly but
progressively covered by shin but the wound had to be dressed
for three months and the ultimate result was bad because the
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flexot tendons ns i 1w estensor tendons ., detals on this
mportant fact will be found m my article m the Traté de
Chinogie Orthopedvgue and in the second volume of this work

When there is no secondary suppuation of the wound, the
repan of the tendons enn he undertaken thiee weehs after
healimg , but 1f the oppoute 15 the cace, one must wait three

mont hs
Bursting of the Skin

This lesion 15 comparatively 1are and 1 the 1esult of severe
compression of the finger  The shin of the finger really bursts

Fig 11  An example of a ‘‘skinned ’’ finger

open, and when this occurs in several regions, flaps of skin
become detached and leave the hones, tendons and jomnts
bare The flaps of skin are in shreds and of doubtful vitality
In other words, 1t 18 the “ skinned *’ finger (v Fig 11)

A less severe degree of this type of injury only leads to linear
wounds of the finger

Case 19 Ors The finger has been crushed in a rolling
mill There 1s a long linear wound with regular borders, extending
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hyperpvrexta  eto  Immedjato débndement of the wound s
carried out and a large dose of serum sodium persulphate
morphine and chloral are given  The pationt dies twenty four
hours after admission despite treatment
Tt 15 to be noted that in this case the wound did not look bad

1t was nerther footed nor Iivid thore was no inflammatory reaction
eather around the wound or in the Iymph vessols or in the lymph
glands there was no suppuration but only a slight blood-stained
serous dsoharge from the punctured wound of the nail.

In the same paper Bérard reports 6 cases of tetanus with
four deaths of which only 2 cases showed bony lesions Other
fatal cases have also been reported It is obvious therefore
that the lesion under consideration ought to be treated
seriously

Beardes this virulent and fatal infection an ordinary mfestion
may comphcate the
sub ungual  hema
toma which then
behaves exactly like
a paronychia and the
end result of which
will be the loas of the
nai 1n about four or
five weeks preceded
by a mild but con
tanuous suppuration Fig 1% Incldon for sub-ungual hmmatoma :
One occamonally sces soction of the detached portion of the nail
a large exuberant granulation at the base of the nail a veritable

(pyogenic granuloms) which can be cured only
by complete exolmon

Treatment 18 essontislly surgical and 1t 1s insufficent to give
amumple injection of AT 8 It 1s carried out as soon as posaible
under ring anmethema  a rectangular flap with a proximal
base 15 raised (v Fig 13) and the matrix of the nail 1 laid
bare the detached portion of the nail 18 then resected and the
contused bed thus exposed. The bone 18 exammed and any
débria evacuated The wound 18 left open and dreased In
none of the onses that developed tetanus had this line of
treatment though very simple been adopted

The results are excellent 15 out of 16 cases healed unevent-
fully and only ome case developed & comphcation (p 10)
which was duse to faulty treatment
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finge1, bemng encased mm haid cicatiicial tissue, had lost all
supplencss and had hecome painful and useless

Durmg the last two years I have acquued so much confidence
m skin grafts with moulds, because of the regularity with which
they “ take ” and because of the good qualty of skin obtamned,
that I now use them m all losses of skin T have not seen a
“ skimned " finger for some time, but, should the occasion arise,
I would, after adequate surgical treatment of the wound, graft
1t without hesitation

SUB-UNGUAL HAMATOMA

The name sub-ungual hematoma 1s given to the common
lesion that 1esults fiom crushing or nmippmg of the finger-end
It 1s characterssed by a daik discoloration of the nail The
blood detaches the nail fiom 1ts bed and 1s responsible for the
discoloration, which 1s seen on account of the transparency of
the nail  The comparative fiequency of this lesion 1s 16 cases
out of 110

The site of this sub-ungual collection 1s exactly that of
pus m a paronychia , the blood detaches the proximal part
of the nail and sometimes leaves the distal extremity intact
It 18 1mportant to emphasise heie the frequency and the
seriousness of bony lesions that may be associated with these
cases The bony lesions are generally fractures of the tip
of the termimal phalanx, and we have noted this complhication
1 4 out of our 16 cases of sub-ungual heematomas

The natural end-result 1s loss of the nail and, 1f no complica-
tion arises, a new nail, more o1 less deformed, replaces the lost
one But wnfective complhcations are hable to occur and they
are tetanus, of which Bérard (2) has been able to collect 6
cases The following case, quoted from his paper, 1llustrates
clearly the course of this complication and the anatomical
damage found at the time of operation

Case 20 Fav , 53 years of age, a bricklayer, 18 wounded on
April 13th, 1920 Crush of the terminal phalanx of the left middle
finger with puncture of the naill Sub-ungual hematoma Tincture
of 10dine and simple dressing without serum

The first signs of tetanus begin with trismus on Apnil 231d, after
an 1ncubation period of ten days Patient 1s admitted to the Hétel-
Dieu Hospital on the next day with the usual characteristic signs
of a very acute type of tetanus marked locking of the jaws,
severe crises with episthotonos, generahsed contractures, ecarly
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hyperpyrexa etec  Immedjato débndement of tho wound is
carrred out and & large dose of sorum sodium persulphato
morphine and chloral are given The patient dies twenty four
hours after admussion despito treatment
It is to be noted that in this case the wound did not look bad

1t was neither footid nor Livid there was no inflammatory reaction
either around the wound or in the lymph vessols or in the lymph
glands there was no suppuration but only a slight blood stained
gerous discharge from the punctured wound of the nail

In the same paper Bérard reports 6 cases of tetanus with
four deaths of which only 2 cases showed bony lesions Other
fatal cases have also been reportod It 18 obvious therofore
that the lesion under comsmderation ought to be treated
senously

Besides this virulent and fatal infection an ordinary mfection
may complicate the
sub ungual  hema
toma which then
behaves exactly like
a paronychia and the
end result of which
will be the loss of the
nail 1 about four or
five weeks preceded
by a mid but con
tinuous suppuration Fig 13  loclslon for sub-ungua! hmmatoma s
One fonally sces section of the detached portion of the nalil.

a large exuberant granulation at the base of the nmil a ventable
boiryomycoma (pyogenic granuloma) which can be oured only
by complete excision

Treatment is essentially surgical and 1t 16 insufficient to give
8 simple injection of AT.8  It1s carried out as soon as posmble
under rnng anmethesin & rectangular flap with & proximal
base 13 rased (v Fig 13) and the matrix of the nail 1 laid
baro  the dotached portion of the nail is then rescoted and the
contused bed thus exposed The bone s exammed and any
débris evacuated The wound 18 left open and dressed In
none of tho cases that developed tetanus had this line of
treatment though very stmple been adopted

The results aro excellent 15 out of 16 cases healed unevent
fully and only one case developed a compheation (p 10)
which was duo to faulty treatment
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WOUNDS CAUSED BY ANILINE PENCILS

Although rare, punctures with amhine pencils deserve to
be better known, for non-recogmtion or mmproper treatment
of these lesions only leads to complete loss of the affected
finger by a process of aseptic chemical necrosis, which 1s brought
about by the prolonged presence of aniline particles 1in the
tissues

Frequency In France, I published the first case and since
then, these cases have been on the increase (Willmoth and
Lubm) They were first described by Erdheim (3) of Vienna
1 1920, and his description has since been followed by experi-
mental works and chimecal reports, which now number about
sixty

Ztiology It s a disease affecting those who work 1n offices,
particularly typists who prick themselves with indelible pencils
containing methyl violet

Clinical Features We shall give the details of one of our
cases, for 1t bears out the characteristic features —

Case 21 A typist, aged 32, accidentally wounded her left thumb
with her pencil on September 21st, 1925 The puncture was not
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Fig 14 Wounds of the fingers by aniline pencils

Left diseased finger Left diseased finger
Right healthy finger Riglt healthy finger

followed by either inflammation or suppuration A few days later a
swelling and blue discoloration of the tissues was noticed
The swelling mncreased slowly and steadily mn size, so much so
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that she was operated on at the ond of ten days  Two small opora
tions wero successively performed under local anwsthesin by o
practitioner who tried to remove the lead fragment that was
under the shin A ainus was tho resalt The sinus exuded a con
tinuouns flow of Huish coloured serum. All this was marked by an
absenco of pan and general aymptoms

The patient 18 sent to seo me on October 27th  Thero is a callous
wound on the dorsal aspect of the terminal phalanx of the index

The whole wound as well as the dressing is blue in colour

Under local antesthesta I perform & crucial inemsion and exciso
all the duscoloured tissues A crater ke wound is left open and
dressed

The patient returns on November 18th with a callous wound 1t
has a greymsh discoloration and a discharge that 15 now colourless
A radiograph shows marked dectloification of tho torminal phalanx
(v Fig 14)

As the wound shows no tendenoy to heal 1t 18 on the offchance
submitted to the oxposure of the U V rays The result is striking
after four exposures The wound which had beon suppurating for
three months 1s now entirely healed under a small scab The
patient sends mo a postcard six months later to conflrm the cure

Morbid Anatomy The charactenstic lesion 18 one of necrosis
caused by the dye which always remains in the wound. Some-
times comparatively large fragments of broken lead remamn
in the wound in other cases there are merely microscopio
particles revealed only by the blue discoloration of the punctured
wound The subcutaneous tissues aro rapidly invaded and
become the site of a scrous collsction contaiming a blue hiquid
The necroms invedes the slun and forms a minus it also
invades the deoper tisaues as far as the bone which 1s eventually
destroyed

Hstological studies of excised pieces of tissue have been
made by Erdheim and these studies have been confirmed
experimentally by Glaaa and Kruger

The necrotie procees is entirely aseptioc  No organisms have
been found in the sections and cultures of the serons flmd
taken before the onset of mnus formation have been stenle
A shght leucocytic reaction 18 however found around a zone
of cellular dimntegration and mmde a ring of @dema of the
surrounding tissues

Experimental Results Much experumental work has been
done first by Erdheim then by Torraca on dogs and lastly by
Glars and Kruger on tho white mouse
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WOUNDS CAUSED BY ANILINE PENCILS

Although 1are, punctures with amhne pencils deserve to
be better known, for non-1ecognition or mmproper treatment
of these lesions only leads to complete Joss of the affected
finger by a process of aseplic chemieal neciosis, which 1s brought
about by the prolonged picsence of aniline particles in the
tissues

Frequency. In France, I published the first case and since
then, these cases have heen on the ncrease (Willmoth and
Lubin) They wete first deseribed by Eidheim (3) of Vienna
m 1920, and his description has smece been followed by experi-
mental woiks and chnical 1eports, which now number about
sixty

Atiology. It1s a discase affecting those who work m offices,
particularly typists who prick themselves with indelible pencils
contammg methyl violet

Clinical Features We shall give the details of one of our
cases, for 1t bears out the charactenstic features —

Case 21 A typist, aged 32, accidentally wounded her left thumb
with her pencil on September 21st, 1925 The puncture was not

Fig 14 Wounds of the fingers by aniline pencils

Left diseased finger Left  diseased finger
Iight healthy finger Right healthy finger

followed by either nflammation or suppuration A few days later a
swelling and blue discoloration of the tissues was noticed
The swelling ncreased slowly and steadily in size, so much so
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on tho occurrence of general sy mptoms following upon these
wounds As & matter of fact Erdheim has noted, in the
majority of his cazes a short pertod of general malaise charac
tensed mamnly bv fatigne loss of appetite and headache
Gartenmeister hes roported a cnse with jaundice Tlus last
feature nught tempt one to think of a generalised infection
bat the reports we have quoted and those of Torraca have
shown that dyes have almoat a selective action on the hiver

Accordingly 1f experimentally 1t 18 mainly methylene bluo
that gives nso to ap intoxication 1t has been shown clinically
that methyl violet 1s just as potent a general pomson

Course Duration and End result If untreated the lesion
has an unfavourable prognosis Jerusalem s patient had to
have his thumb amputated at the interphalangeal joint His
second case similarly loat her third finger after the diseaso had
lasted four and a half months

It follows therefore that early operation with a careful
and complete removal of the diseased area must be porformed
The details of the operation will be given later on

Treatment

The treatment 15 essentially surgical It is important that
all practitioners should recogmse these lesons and the fact
that they demand an immediate operation in wview of the
grievous functional results that occur 1n neglected cases

The whole of the discoloured area of tissue must be exoised
en masse It is most 1mportant not to try to remove the
foreign body with forceps for by so doing there 18 & great rmsk
of fragmenting the lead and 1n any case this procedure always
leaves behmd a large proportion of the necrosing chemical
Further according to Glass (the lymphatic dramnage of aniline
dyes) the periphery of the wound containing the dyo is as
dangerous as the foreign body itself Morecover 1n our case
reported earlier the excimon of all coloured tissues was insuffi
olent to bring about a cure the latter was only brought about
bv exposure to U V rays

Operative Technique Ring  local ansesthesa or general
anzsthesia 1f the wound 18 too near the hand An incison 15
made around the periphery of the tumour and all the coloured
tissues are excised en masse by heeping 1f poamble within
healthy tissues If this 1s impossble or if the dye has already
reached the bone the whole area 18 mmply ouretted away
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Tidheim mseited a 2}-mm  piece of lead of an amiline
pencil mto the abdommal wall of the dog This produced a
neciotic arca, which measured 3 em 1n 1ts circumference and
which did not disappear after the removal of the lead This 1s of
great importance from the therapeutic pomt of view

Other chemical substances also induce partial necrosis
Glass and Kruger (4), as the 1esult of their woik on this subject,
have come to the followmg conclusions  methyl violet
possesses a powerful local neciotic action Methylene blue
has, however, a much more powerful action and causes, In
some way o1 another, a 1eal septiccemia. Other dyes can also
produce necrosis and, as will be shown later, cases have been
reported m which this occuried following punctures with red
pencils and followmg the entry of industrial and laboratory
dyes The pioblem 1s, therefore, no longer restricted to
aseptic necrosis by aniline pencils only, but one of necrosis
caused by a whole vanety of chemical substances

Symptomatolaogy

The Mode of Onset The length of time that elapses between
the puncture and the onset of symptoms 1s very variable In
Gartenmeister’s case the patient was operated on immediately
and the piece of lead was removed, but, despite that, the typical
blue discharge soon made 1ts appearance and persisted Usually
the onset 18 marked by a Little pamn, a burning sensation and an
cedematous swelling at the site of puncture There 18 a marked
absence of inflammatory reaction, the swellng 18 pale Imn
colour but the bluish discoloration of the subcutaneous collec-
tion can be discerned through the skin

The normal progress of the disease 1s towards smus formation,
which erther occurs spontaneously o1 follows an incomplete
operation The sinus 1s blue, small and callous The discharge
1s fairly abundant Jerusalem descrmibed a case i which, the
puncture having been unrecogmsed, smus formation did not
occur The patient had come for advice on account of a
relatively painless swelling on the dorsal surface of his left
thumb The swelling being of a bluish colour, he immediately
recogmised the lesion

As a general rule the progress of the local lesion occurs
without the accompaniment of general symptoms , the discase
remains entnely local During the present year, however,
some rather mimportant German ivestigations have Iaid stress
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in Berrocal s (5) thesis  They are of two principal anatomical
types chip fraotures (50) completo fractures (20)

Chip Fractures (v Fig 15)
Usually affect only tho tipof the ternunal phalanx m which
cnzo small bonv particles aro detached (as i cortain cases of

Fig. 18 T aspect of a crush with probable fracture of the terminal
phzﬁx:‘- A radiograph confirma the presence of a fracture

sub-ungual hiomatomas)  Inother cases the smallshaft of the
diaphyms 1s affooted From the clsnical point of view one
connot over-emphamse therr latency for it is only the systematio
exploration of the wound that has shown us their frequenoy
Nevertholess the aspect of the lemon shown in Fig 16 appears
to bo charactenstio enough  the narl m ocut across in two and
the distal end of the finger 18 deviated downwards and to one
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It 15 useless to sutuie the wound, 1t must be left open and
diessed with vascline only. Exposures to U-V rays are then
gwen, this 1s a form of therapy that gave us an excellent
result

Cases

We shall not dwell upon the reports of the 21 cases of Erdheim
that formed the basis of lus important paper published mn
1920  We shall, however, give details of 2 cases that are
paiticularly mteresting on account of the sequele

Case 22 (Jerusalem ) A young man, aged 22, attends at the
begimmmng of February, 1924 He secks advice on account of an
almost painless and doughy swelling on the dorsal surface of the
left thumb The pale and bluish discoloration of the swelling
immediately attracts the attention of Jerusalem The patient had
been wounded with an aniline pencil thiee months previously The
wound was a minute puncture, which was considered mnsignificant
by his doctor It did not suppurate and was simply dressed, and 1t
healed spontancously a few days later Soon after, however, 1t
became the starting pomt of a swelling which slowly but steadily
mcreased 1n size, and 1t was at this stage that he was seen by
Jerusalem There was necrosis of everything in the vicimty, the
slun was slightly affected, the subcutancous tissues, the extensor
tendons and the bone, the last markedly so An amputation of the
finger was performed through the proximal phalanx This case
llustrates, said Jerusalem, how great 1s the responsibiity of a
doctor who was unaware of the existence and the gravity of this
type of wound

Casg 23 (Jerusalem ) The patient, a young woman, 18 not seen
by Jerusalem until four and a half months after the injury The
patient seeks advice on account of a persistent sinus on the lateral
aspect of the left mmddle finger The doctors whom she had
previously consulted had failed to recognise the small puncture
that was the source of the trouble, and when an operation was
performed, necrosis was so extensive that the whole finger had to
be amputated

WOUNDS WITH BONY LESIONS

‘We shall study simultaneously the anatomical characteristics
and the treatment of each type of lesion that may occur in
each phalanx

Fractures of the Terminal Phalanx

Fractures of the termmal phalanx are by far the most
frequent 75 out of our 110 cases treated in 1930 and reported
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The treatment must bo radieal  If after rnng " anwathesia
and exploration the jomt 1 found to bo open ono must
immediately perform a disarticulation of the terminal phalanx
To retmin 1t would only expose the patient to tho dangor of
aoute arthntis and at its beat would only give a poor end
result (pamnful finger and stf joint) after long weeks of
wncapacity  The regularsed soft parta must completely cover
the head of the second phalans  If the tcound 19 recent and 1f
one can fashion one or two healthy flaps at tho tip there is
nothing to prevent suture under cover of a fiiform drainage
healing will bo more rapid and 1f nocessary one can shorten
the bone, which the soft parts are unable to cover If the

Fig 18 The trimming of a frecture of the phalamx.
L¢ft s The wound before o] tion
Right1 After of tion. o #oft tiveues were flrst trimmed, the Lone was
then excised untll 1t eonld bo exsily covered with the soft parts In this
particular oase, thhneoc-ﬂ-teddnamulutknufﬂmmnnmnlphﬂanxlnd
omhonofthehudofthonecondpblhnx The wound was left open

wound does not fulfil the required conditions for primary suture
leave 1t open after exaising sufficient bone for the soft parts
to cover 1t completely (v Fig 18) healhng will then take
longer but the length of the finger will be retained We shall

dircuss the advantages and disadvantages of tlus method of
treatment later on in this book

Fractures of the Two Proximal Phalanges
We group them in the same paragraph because the lesons
and their treatment are simlar
Therr frequency 15 lees than that of frnotures of the terminal

phalant 22 cases out of our 110 cases (of which 103 were
accompanied with bony lesions)

There are two anatomcal types that are quite different
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side  Bul a surgical exploration alone can demonstiate the
lesion, and Tig 1 (p 6) 18 a stitking example.

To muss those small fiactures means exposing the patients
to serrous troubles, without our mentioming the possibility of
tetanus, as 1 the case of Bérard In a number of our cases a
small msigmficant wound suppuiated for six weeks and a
1adiograph then demonstiated a fiacture  One has read on
p 3 the impiessive case of a man who lost his hand as the
1esult of a small wound of the middle finger which had not been
exploied, and also that of the unfortunate patient who,
during four months, was kept commg and gomg between
doctors and msurance companies hecause of a cirushed thumb,
which only healed after the excision of the exubeirant callus
of a fiacture of the distal end of the terminal phalanx (Case 13)

And yet the treatment 1s very simple ‘ring’ anwsthesia,
débridement of the wound, which must always be done along
the lateral aspect of the pulp and never towards the middle
Ine If the wound 1s on the dorsal aspect, cut and remove
the distal part of the nail, this immediately exposes the distal
end of the terminal phalanx  The small fragments of bone are
now removed and, if the basal part of the termmal phalanx
happens to be denuded, a small portion of 1t 1s resected with
bone forceps The wound 1s left open and dressed without
attempting haemostasis, which 1s 1mpracticable at this level
The amount of bone loss will naturally depend on the type of
fracture , but, in the majority of cases, there 1s hardly evel
any shortening of the finger or deformity of the nail

Complete Fractures

7 We describe by this term fractuies
T which mvolve the base of the terminal
phalanx and which, therefore, open the
Jownt It 1s rare to see a single fracture
with only two fragments, as illustrated
in Ifig 17, for, very often, there1s severe
comminution of the bone
The visible damage 1s usually much
more marked than in chip fractures
3.7, The end of the finger 1s crushed,
.F’g 17 A vanety of hemorrhage 1s fairly severe, and that
complete fracture of 19 why we have not seen a case that

halanx
fﬂiéfﬁfﬂ;"ﬁffjomt had been missed
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is mpossible  1f the wound s recent, one must content onerelf
with covering the jomts in as far ns possible, the rest of
the wound bemng left open  But the dressings requrs
great care only substances with a fafty base (such as
collargo! ointment) must be used on the dressing in order that
therr removal might be pamless and the hand must be put in
the position of funclion As a matter of fact when the skin
loas 18 replaced Dby indurated and retracted cicatricial
tissue the fingers wall never regain their suppleness  thoy wall
nevertheless retamn their mobility as their tendons are intact
and they will be useful if they are ankylosed 1n good position
Thus position 18 best attained by the sumple procedure of placing
a roll of cotton wool in the palm and by applying the dressing
on the closed hand

The time taken for healing depends on the mtial operation
In a case reported in the first edition of this book, healing
took three months and two patients operated on in 1030 for
similar lemons were oured in & month

Open Fractures of the Finger

They are more frequent than the preceding varicty (16 coses
10 1930) They are usually the result of crush injuries (v Fig 20)
and rarely due to clean cuta

Fig %0 Complets fractures of the first and second

anteco- ghhnm with the typical
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fiom one another, the mmcomplete and the complete fracture ,
the latter variety 1s also called ‘“ compound fracture of the
finger ”’

Incomplete Fractures

We describe, under this term, the traumatic detachment of
fragments either fiom the shaft or fiom the ends of the phalanx,
without bieaking the continmty of the bone. We have seen
6 cases (2 epiphyseal and 4 diaphyseal), and they were all
caused by spimndle-moulding-machine accidents.

Injuries to the soft parts are farly well marked. The
skin 1s torn mto such uregular shreds that 1t 18 1impossible to

Fig 19 Incomplete fractures of the first and second phalanges
(a) Fracture of the head (b) Fracture of tho shaft

think of bringing the edges together The neuro-vascular
bundles are nearly always injured and the corresponding
jomts opened We have never seen lesions of the tendons
Treatment. A general anmsthetic was necessary m two of
our cases (ether 1s preferable because the operation may be a
Jong one) After all the necessary aseptic precautions have
been taken, the cutancous flaps are regularised, hemostasis
15 secured, and the loose hony fragments are removed  The
<Jan loss 1s usually such that a complete closure of the wound
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end of the finger hange by o few threads of skin or by the
tendons and 1s frequently 1schenue

There are two important alternatives to be considered in
the treatment conservatne treatment or amputation and,
if the latter 18 decided on the lovel of nmputation

Conservative Treatment To retain one or more fingers
that aro the site of open fractures demands tho consideration
of three equally difficult points —

The prevention of nfection
The proper reduction of the fracture
The preservation of the funotion of the flexor tendon

The last two powts also concern closed fractures and will
be fully discussed in Chapter AVIII p 313 The essential thing
18 the adoption of continucus traction after the techmque of
Bohler (8) but with the reservations that we have mado on
the possibility of exercising a real contmuous traction In
our estimation BOhler a technique 14 nol a method of reduchion
but a method of immobilisation onco the fracture has been
reduced by suitable manipulations under the X ray scrcon
and under an anssthotioc It 18 then unnocessary to place
the finger in such extreme flexion as 18 advised by the
eminent Viennese surgeon.

The greatest diffioulty 1s the prevention of infeotion an
ordinary infection that imperils only the finger or a generalised
infection which may lead to a fatal 1asue as exemplified by the
followmg case that was treated elacwhere —

Casn 28 The caso was mn a hospital that I used to vimt  The
surgeon, with whom I often used to discuss the problem of pnmary
suture of wounds of the fingers informed me one day with groat
exultation that he had just sutured a compound fracture of an
index finger while tskang the greatest posmble care  Three days
later the patient died from tetanus despite intenaive sero therapy

The only possible way of avoiding infection 18 to operato
carly excise Rll contuscd tissues remove all forcign bodies
and then suture the shin  and 1t 18 emsential to carrv out all
these procedures with the greatest possible care and patience
Ono can then wait for the healing of the soft parts to take
place before reducing and sphnting the fracture as this svoids
contnot of the sutured wounds with the plastered sphnts
The fracture becomes a closed one ten to twelve davs later
and 18 then reduced under local anrestheria
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Case 24 When the mjury 15 a cut, the bone and the soft parts
are cleanly cut through In an (xceptional case <een bv my father
more than thirtv vears ago a bookhbmder had been cut by a paper-
kmfe, which amputated the medial four digats of the left hand at
the level of the middle of the pronimal phalanges  The bones and
extensor tendons were cleanlv cut through but fortunately, the
flexor tendons and the neuro-vascular bundles were intact  The
patient having been operated on a quarter of an hour after the
accident. 1t was possible to save the fingers bv suturing the skin and
repairmg the extencor tendons, and the end-result was perfect I
Lknow this workman he 1s still working and has full movements of
his fingers

In crush mjuries, the damage 1z much more extensive
(¢ Fig 21) The skin 1s torn and lacerated into shreds, the
fracture 1s comminuted the blood vessels are injured and the

Fig 21 (@) Crush of
the hand, dorsal
aspect
Case § F  was

unable to come back

for another photograph
but wrote on Novem-
ber 16th, 1926+ The
fingers flex shghtlv,
they are stiff mn shght
flexion and although
weak, they can be used

i my work of wood-

turnmg The scais are

not pamnful There 13

no wrradiation of pam

except when the part
1s exposed to the cold
mn the mornmg ° Con-
sidering the severity of
the wound, 1 am satis-
fied with the end-re-
sult for example, heal-

g took three months

This was due to the

fact that I had not

excized &8 sufficient
amount of bone, which

I now consider as

easential
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end of the finger hangs by a few threads of shan or by the
tendons, and is frequently ischrenuo

There are two important alternatives to be considered in
the trentment conservative treatment or amputation and
if the Iatter 18 decided on the lovel of amputation

Consenvative Treatment To retamm one or moro fingers
that are the mte of open fractures demands tho consideration
of three equally difficult points —

The prevention of infection
The proper reduction of the fracture
The preservation of the function of the floxor tendon

The last two poimnts also concern closed fraotures and will
be fully discussed 1n Chapter AVIII p 313 The cssential thing
is the adoption of continuous traction after the techmque of
Bohler (6) but with the reservations that we have made on
the posmibility of exercimng & real continuous traction In
our estimation Bohler’s technique 1# not a method of reduction
but a method of ymmobilisalion onco the fracture has been
reduced by suitable manipulations under tho X ray screen
and under an ansesthetio It is then unnecessary to placo
the finger n such extreme flexion as 13 advised by the
emment Viennese surgeon

The greatest difficulty is the prevention of infection an
ordunary infection that imperls only the finger or a generalised
infection which may lead to a fatal 1ssuc as exemplfied by the
following case that was treated elsewhero —

Case 25 The case was in a hospital that I used to visit  The
surgeon with whom I often used to discuss the problem of primary
suture of wounds of the fingers informed me one dey with great
exultation that he had just sutured a compound fracture of an
index finger  while takung the greatest passible caro Three daya
later the patient died from tetanus despite intensive sero-therapy

The only possble way of avoiding infection 13 to operate
corly cxewse all contused tissues remove all foreign bodies
ond then suture the skin  and it 18 easential to carry out all
these procedures with the greatest possible care and patience
One can then wait for the healing of the soft parts to take
place before reducing and sphinting the fraoture as this avoids
contaot of the sutured wounds with the plastered aplints
The fracture becomes a closed one ten to twelve days later
nnd is then reduced under local anesthesia
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Unfortunately, new difficultics now arise, very often
suture of the skin was only possible because the fracture was
not reduced If the fractuie 1s so 1educed that the phalanx
regams 1ts normal length, the scar gives way and gives rise
to a gaping wound, which 1s sometimes large. If the wound 1s

Fig 21 (b) Crush of the hand, palmar aspect

on the dorsum, the harm is not so great , but, 1f 1t 1s on the
palmar aspect, how 1s one to dress 1t as 1t hies on the splhnt ?
Similarly, 1t may happen that the damage to the skin, 1 addi-
tion to the surgical excision, leads to a loss of substance that
makes suture impossible 1n either case There 1s only one
solution to this problem, and that 1s an ymmediate skin graft
A Thiersch graft 1s used, 1t 1s maintained in position by a dental
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wax mould wluch 18 accurutelv adapted to the finger and
carefully moulded to the part

One realises from the foregomng that the conservative
treatment of compound fractures of the fingers is not within
the domain of general practitioners  Such lesions are within
the scope of experienced surgeons who possess an operating
theatre, with 1ts accompanying ascptic materials assistants
and X ray apparatus

It 15 also essentin] that the surgeon should bo able to spare
two hours or three 1f neceasary for the operation the reduction
and the sphintmmg of the fracture Furthermore the surgeon
must be traned in the techmque of splinting and grafting
All this 1s quechly and easily learnt by a surgeon who is
interested but he must learn it for all that

On the contrary if for some reason or another surgical
facilities are not avaable it is better to amputate the finger
rather than preserve 1t under poor conditions and subject the
patient to an immobilisation for weeks if not months in order
to obtan a result mmilar to those obtamed in the following
canes

Cass 20  An Arab is sent to the Saint-Louis Hoepital for treat-
ment on Maroh 1930 The proximal phalanges of two fingers of his
right hand bad been fractured The wounds wero healed the
fractures had umited in bad position and the fingers were quite
useless He demanded an amputation and I complied with his
request The temporary incapacity had lasted nearly sz months
whereas 1f a radical decision had been taken at the outset he would
have started work in four to smx weeks at the maximum

If the fractures wore not reduced 1t was uscless to rotam
tho fingers

Caxm 27 Ver 27 years of age engraver is injured on
Jenuary 18th 1930 There 18 an open fracture of the muddle
finger and the patient is seen half an hour after the injury The
proximal phalanx 1s broken obliquely the flexor tendons are intact
and the finger-end 18 well vascularised. As the patient was young
intelligent and desirous of presarving his finger I apphed continuons
traction acoording to BShler s techmque after having very carefully
cleaned tho wound and secured hremostasis without being able to
sutore it on account of the skin loss The wound became alightly
septio and the flexor tendon sloughed out at the end of three weeks.
The finger then being uscless was amputated The fracture was in
good position and nearly united
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Unfortunately, new difficulties now anse, very often
suture of the skin was only possible because the fracture was
not reduced If the fractwie 18 so 1educed that the phalanx
regams 1ts normal length, the scar gives way and gives rise
to a gapmg wound, which 1s sometimes large. If the wound 1s

¥ig 21(b) Crush of the hand, palmar aspect

on the dorsum, the harm 1s not so great, but, if 16 15 on the
palmar aspect, how 1s one to dress 1t as 1t lies on the sphnt ?
Similarly, 1t may happen that the damage to the skin, 1n add:-
tion to the surgical excision, leads to a loss of substance that
makes suture impossible in either case There 1s only one
solution to this problem, and that 1s an immediate skin graft
A Taersch graft 1s used, 1t 1s maintained i position by a dental
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reduction of the fracture tahe onee morc the etrictest aseptio
precautions sphnt the fracture prepare a dental wax mould,
out & good sized thin graft and place 1t on the wound and cover
the latter with the mould which 1s well fixed by tho palmar
splint The dental wax mould will bo left 1n posmtion for four
weeks At the end of that period the fracture 1= usually umted
and the splint and mould are removed

Tue FrLexor Teapboxs are Cur  The problem 18 more
complicated  to the exusting rishs difficulties and time required

Fig 22. Treatment of a fracture of the phalanges accompanied by foss of skin
by means of Bahler s method of extension and grafting under a wax
mould,

for the heahng of the skin and uniwon of the fracture are now
added the risks duifficulties and tume required for the repair of
the tendons whioch must of necesaity be done at a second
operation.

The operative mndication depends thercfore on the lesion,
on the goodwill of the surgeon and on that of the patient

If many fingers are fractured there 18 every reason to attempt
the maximum 1n the case of a single finger the problem 1s
much leas presmng Fig 22 1lustrates o case of compound
fractures of the threc medial fingers which were thus treated
with great success
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The open fractute became infected hecause I had been
unable to approximate too gicat a gap that was due to skin
loss, for at that period (1930) I was unawaie of the possibilities
of skin giafts with moulds, which are the only recourse in such
a case

The following 1iepresents my present conception of the
operative mdications

The Finger-tip 1s well Vascularised. The patient must be
sent to a surgeon as soon as possible, after the application of an
aseptic dressing, which comprises a sphint to 1mmobilise the
fiacture If the patient arrives mn the required period (less
than six hows after the injury), conservative treatment 1s
possible ; 1f not, 1t 1s best to amputate

The tume factor being favourable, two types of cases arise
the flexor tendons aie 1intact, or not

THE FLEXOR TENDONS ARE INTACT Conservative treatment
1s absolutely indicated Anwmsthesia  local, if the wounds
affect the fingers only , general, 1f the hand 1s also implicated
All aseptic precautions are taken, the hand 1s cleaned with
10dised benzine, the wound and the surrounding skin ae
pamnted with iodine or mercurochrome (the latter has the
advantage of not fixing the blood and therefore permits a good
cleanming after the operation)

A thick sterile towel 18 placed on the table and the hand 1s
placed on this, a sterile towel surrounds the wrist, and the
surgeon and his assistant sit on each side of the table

Excsion and hemostasis are performed according to the
technmique described on p 16  If suture 1s possible, the wound
1s dressed and a small metal splint bent mnto the position of
function 1s applied The reduction and splinting of the fracture
will be done ten to twelve days later

If suture 15 wmpossible, cut a graft, prepaie a dental wax
mould, and reduce and splint the fracture ymmedrately, because
a perfect 1mmobilisation 1s essential 1f the graft i1s gomg to
“take ”” Immediate sphnting with wire extension after the
reduction of the fracture under the X-ray screen assures both
the coaptation of the bony fragments and the success of the
cutaneous grafts In such cases, if the patient 1s treated in
hospital, the hand can be left exposed without dressings , but,
if he 1s not, I believe 1t 1s better to protect the lot with an

aseptic dressing
Finally, the last possibility, of the scars burse open during the
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1n therr functional value and the schematic drawing (v Fig 23)
taken from Bohler shows how much of the bonoe can bo
resected without loas of function

THE TREATMENT OF THE SoFT PArRTS Tho soft parts can
be dealt with 1 one of two wavs

Either by fashioning a classical flap to cover the bone end
thnt 18 the typrcal amputation

Or smmply by regulamsing the
edges of the wound and waiting
for healing by secondary intention
to occur and to cover the bone end
that is the alypical amputation

The typical ampuiation has tho
advantage of covermng the bone
with a resistant and well nourished
ekin, and of placmg the scar on the
doreal or lateral surface Healing
takes from three to five weeks and
the result 18 excellent becauso the
resulting stumpe are painless and
strong and the patients are not
afraid to use them

On the other hand much healthy
slan 18 requred to fashion a
flap It 18 not necessary to t&m I Loportant
from the pelmar aspeot 1f the ET2) Lems important
mjury hss already fashioned a ~ [C] Without importance
lateral flap one should make use of
it unhemtatingly But as 18 580 &3“&‘“’35&3’""
generally the case the alan and the " v i Important
bones are scotioned at about the mhlm u:.l;ebu: og' :t:

same level and the former omoe £ nte o

rogularised cannot be made to fendon insertions.

cover the bone without undue tenmon One must then

amputate or disartaculate the bone higher up

Therefore 1f we exclude the rare cases in which the njury

1tself has fashioned a outaneous flap one must always sacrifice

_ some bone 1n order that the alan might be sutured
The atypreal amputation has the tremendous advantage of

rotaiming as much of the length of the finger as posmble but,

ag healing over the bone end takes place by secondary intention

the resulting scar 18 atuated at the t1p of the stump where it
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It often happens that the patient 1s not anxious to have
conservative treatment, which will lead to a long period of
mcapacity and dimmished compensation, many will rather
ask for an amputation, a rapid return to woirk and a correspond-
g increase 1 thewr compensation, their interest, theiefore,
approxmates to that of the msurance company On the
other hand, young and intelligent patients who have lucrative
jobs needing fine workmanship will themselves demand that
the maximum conservative tieatment be at least tried

The goodwill of the surgeon now comes mto play If he
does not feel capable of carrymmg out the whole series of
mterventions which will be necessary , if 1t 1s 1mpossible for
him to pass the case on to a more competent colleague, he will
have a natural tendency to perform the only reasonable
operation, that 1s, an 1immediate amputation

When 1t 18 decided to save the finger, the techmque to be
followed 1s exactly that which we have just described fo1 the
skin and the bones Two months after complete cicatrisation,
the repair of the tendon will be undertaken according to the
techmque that will be found desciibed in the second volume
of this work

The Finger-end 1s Ischamic. An amputation 1s necessary
Let us recall here that this “ radical ”’ procedure depends not
only on the vascularity of the finger-end, but also on the length
of time that has elapsed since the mjury, the amount of damage
done and the views of the suigeon

Amputation having been decided upon, one must now know
at what level to amputate, and how to deal with the soft
parts, but I should hike to insist, from now onwards, on the
necessity of avouding the later development of newromas by making
a systematic search for the digatal nerves, by hgaturing theyw ends
with catgut and by imyecting alcohol wnto them wmmedrately above
the hgature

LeveEL or AMruTATION The level of bone section entirely
depends on the lesions of the soft parts As the 1deal stump 18
one that 1s covered with supple and normal sk, 1t follows
that the cutancous damage may requue the sacrifice of more
bone than would seem necessary One 1s, therefore, obhged
to scheme between the desire of keeping as much bone as
possible and the necessity of having the bone well covered
with skin

The different parts of the bony skeleton of the finger vary
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in their funotional value and the schematio drawing (v Fig 23)
taken from Bohler shows how much of the bones can be
resected without loss of function

TuE TREATMENT OF THE S0FT ParTs Tho soft parts can
be dealt with 1n one of two wnys

Either by fashioning a classical flap to cover the bone end,
that 18 the typical amputation

Or smply by regularismng the
edges of the wound and waiting
for healing by secondary intention
to oocur and to cover the bone end
that 18 the atypical amputation

The typrcal amputahion has the
advantage of covering the bone
with a reswstant and well nourished
skan and of placing the scar on the
dorsal or lateral surface Healing
takes from three to five weohs and
the result 1 excellent becauso tho
resulting stumps are pamless and
strong and the pationts aro not
afraid to use them

On the other hand much healthy
skin 18 requred to fashion a good
flap It 18 not necessary to take it B 1ooportant
from the palmar aspect 1f the L3 Lewimportant
injury has already fashioned &  [] Withont importance
lateral flap one should make nse of
it unhesttatingly But as s Fi f:“hD( aof ‘m)"““
genernlly the case the skun and the o = that 1t = maportant
bones are sectioned at about the to retamn d:u;bu: o:' 'LL:
same lovel, and the former omco Phalengos ste o
regulaneed, cannot be made to tendon
cover the bone without undue tension. One must then
amputate or disarticulate the bone higher up

Therefore 1f we exclude the rare cases mn which the 1njury
itself has fashioned a cutaneous flap one must always sacrifice
some bons 1 order that the akan nught be sutured

The atyprcal amputation has the tremendous advantage of
retaimng as much of tho length of the flngcr as possible but
as healing over the bono ond takes place by secondary mtention
the resulting scar 18 situnted ot the tip of the stump where it
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It often happens that the patient 1s not anxious to have
conservative treatment, which will lead to a long period of
incapacity and dimimished compensation, many will rather
ask for an amputation, a 1apid retuin to work and a correspond-
mg 1crease 1 thewr compensation, their mterest, therefore,
approximates to that of the insurance company On the
other hand, young and intelligent patients who have lucrative
jobs needing fine workmanship will themselves demand that
the maximum conservative trcatment be at least tried

The goodwill of the surgeon now comes mto play If he
does not feel capable of carrying out the whole series of
mterventions which will be necessary , 1f 1t 15 1mpossible for
him to pass the case on to a more competent colleague, he will
have a natural tendency to perform the only reasonable
operation, that 1s, an immediate amputation

When 1t 18 decided to save the finger, the techmque to be
followed 18 exactly that which we have just described for the
skin and the bones Two months after complete cicatrisation,
the repair of the tendon will be undertaken according to the
technique that will be found described in the second volume
of this work

The Finger-end 1s Ischaemic. An amputation 1s necessary
Let us recall here that this ¢ radical ” procedure depends not
only on the vascularity of the finger-end, but also on the length
of tiume that has elapsed since the injury, the amount of damage
done and the views of the surgeon

Amputation having been decided upon, one must now know
at what level to amputate, and how to deal with the soft
parts, but I should like to insist, from now onwards, on the
necessuy of avording the later development of newr omas by making
a systematic search for the digital nerves, by hgaturing thewr ends
with catgut and by wnjecting alcohol wnto them wmmedralely above
the ligature

LeveL or AMruTATION The level of bone section entirely
depends on the lesions of the soft parts As the i1deal stump 18
one that 18 covered with supple and normal skin, 1t follows
that the cutancous damage may require the sacrifice of more
bone than would seem necessary One 18, therefore, obliged
to scheme between the desire of keeping as much bone as
possible and the necessity of having the hone well covered

with skin
The different parts of the bony skeleton of the finger vary
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though 1t mny be weoks longer It s only by studymg tho
end results that the problem can be solved

In 1827 I had scen end results of about fifty wounds of the
fingers I saw them in various hospitals where they happened
to be 1n patients for some other reason and m workshops
Finslly I saw & few old patients who had been treated in the
olnies of Leetne, Lenormant and Gosset smnoe 1919 and who
reported for examination at my request

The number of cases appears to be small but 1t 18 verv
dafficult to trace theso patients and many of them do not report
because they are afraud that it might mean a reduction of their
compensation. Out of 275 cases of all vaneties of wounds and
feotions of the hand collected at that period only 50 reported
I had better luck with the 50 cases that I personally followed
between 1925 and 1827 and the end results of most of which are
known

I was struck by a number of facts

(1) The fingers that retain flemon at the metacarpo
phalangeal and first 1nter phalangeal joints are always useful
The patient himself 18 aware of the fact that 1t 18 most :mportant
to preserve as much of the finger as poesible d1stal to the first inter
phalangeal jomnt even though the second jownt 18 ankylosed

This type of wound results from oclean cuts or orushes
localised to the dwstal phalanges in which no complication has
oocurred to give rise to an ankyloms of the proximal joint

(2) The strff fingers are the usual end result of wounds with
sovere cutaneous lesions  the joints and tendons are strangled
by fibrous tissue and lose all their mobility Ankyloma 1 the
extended position 18 a formal and olassical dication for
amputation, Nearly all the amputataons that I saw bhad been
done for this reason

But when the fingers are ankylosed 1 more or leas marked
fleion the results are often contradictorv HSome patients do
not find the finger a handicap although 1t 18 useless and they
do pot have an amputation performed for fear of another
operation. Others on the contrary make good use of their
fingers and are grateful to the doctor for having preserved for
them a great proportion of funotion

In this connection I have seen a master of o small workshop
who had injured several of s fingers on two separate occamons
He had full uss of his hand and still carned on with his work
although three of his fingers were stuf
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adheres  Sometimes, one even comes across a true conical
stump, which 1s bad, hecause 1t cannot stand any pressure, the
bone bemg covered only with a thin layer of epidermis As
there are no muscles 1n the finger and therefore no muscular
retraction, the conical stump can only be due to an error 1n
treatment , that 1s, the exuberant bone end, regularised or not,
has been left to be covered by epidermis derived from healing
by secondary mtention (v Tig 12) This ought never to occur
if the rules that we have laid down (p 47) are observed,
v e, if the necessary amount of hone 1s resected n order that
the regularised soft parts might cover 1t easily

But unfortunately, even when properly operated on, these
regularised fingers take a long time to heal and are painful for
a long period afterwards I have seen many patients who had
had typical and atypical amputations performed years
previously , the amputated fingers had never been pamful,
while the regularised fingers had been for a long time and did
not give the sensation of strength, of msensibility and of
confidence, which was present 1n the stumps that were well
covered with a flap

Leriche has brought forward another argument in favour
of the typical amputation the possibiity of secondary
neuritis This complication 1s a true neuritis and 1s accom-
panied with a moderate degree of pain and muscular atrophy
The pamns are quite different from the mild pains usually seen
1 those cases 1 which spontaneous healing occurs Among
the cases that he quotes 1n an article in the Revue de Chirurgee,
not one concerns a non-sutured wound of the fingers, they are
all crush mjuries Personally, I have not yet seen a case of
ascending neuritis entirely due to trauma (I have seen them
after whitlows) In two cases the pains origmated from a
small neuroma, but the wounds had heen successfully sutured
primarily

Similarly, trophic sequelee (mamnly pamn and cyanosis on
exposure to cold, necessitating the use of a glove or finger

stall) occur with the same frequency in wounds that have
been sutured as m those which have not
The crux of the question 1s, therefore, as follows s i n
the interest of the patient to relain a longer finger al the price of
prolonged ncapacity and, ultimalely, of some mild pain ?
Indeed, 1f the end-result 1s better, the consideration of a
longer temporary incapacity period 1s of little account even
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RESULTS

The end results entirely depend upon the nature of the
prnmary surgical treatment of the wound  We shall devote &
special chapter (p 105) to this subjeot the social importance of
which cannot be underestimated The model organisation
that Bohler has been ablo to set up in Vienna has given him
faclities to treat {or have treated) all wounds of the fingors
under the best possible conditions of competence rapidity and
attention, which explain the end results obtaned results which
we propose to quote as an cxample of what should and could
be obtained everywhere

Bohler 1 his report to the Brussels congress presented a
systematic analysis of wounds of the hand and fingers that
were treated in lus clime during the second balf of the year
1034

He reported 165 cases in wlnch there were 217 wounds with
bony lesions (122 had only ono fraocture but one had two)
The majonty had other lemons in addition to fractures

74, wound of a joint

17 out flexor tendon

9 cut extensor tendon

107 extenmve loss of skin which made suture imporsible

138 of the fractures involved the termmnal phalanx and 15
the metacarpals but 04 were true open fractures of the fingers
sceording to our olasmfioation of which 42 were at the second
phalanx and 22 at the fiest

Of these 155 cases 08 retamed thewr fingers purely as a
result of treatment and 57 were immed:ately amputated

The Results of Conservative Treatment Primary suture
was posaible on 67 oceasions and only 4 cases showed complica
tions (dry gangrene of the finger tip 1n 2 and infection 1n the
other 2)

Primary suture was not possible on twenty two occasions
and skin grafts had to be performed

The duration of hospital and out patient treatment was
forty four days on an average (6 7 days of which represented
the in patient period)

The Results of Amputations Primary suture was performed

" on fifty four occasons and three of the wounds became
infeoted

Three wounds wre left alone to heal by secondary intention.

The duration of hospital and out patint treatment was
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Pollosson and de Rougemont (7), mn reporting a case,
published a 1emaikable paper 1n the Presse médicale, from which
we borrow some interesting observations

The mvolvement of the joint reveals itself soon after the
1eceipt of the mjury by nfense pain and by a thick and ropy
discharge, which 1s synovial luid

The wound shows no tendency to heal and infection 1s the
1ule, and may even cause a tenosynovitis of the flexor tendon
De Rougemont and Pollosson have seen one case, and, n their
anatomical 1esearches, they have been unable to discover any
communication between the jomt and the tendon sheath In
the chapter on whitlows, however, 1t will be seen that Kanavel
considers this spread of infection as frequent, and that he
believes 1t to be due to the adhesion of the tendon sheath to
the metacarpo-phalangeal and first inter-phalangeal jomts

Surgical exploration 1s the tieatment advised by those
authors If the wound 1s1ecent and theie 1s no pus, 1t 1s sufficient
to perform débridement of the wound, to wash 1t with ether,
to excise the contused parts and to sutuie the extensor tendon
and the skin If there ws pus wn the jount, they perform a simple
arthrotomy with dramage by silkworm gut placed across the
jomt, and, on this they are very insistent, they put the
finger wn plaster and leave 1t immobilised for at least nine
days If the latter 1s not done there 1s recrudescence of
arthritis

I have already laid too much stress on the dangers of primary
suture to subscribe entirely to the conclusions reached by
Pollosson and de Rougemont This question of primary
suture only arises in very early wounds, and 1t all depends on
the direction of the wound If the wound 1s a longitudinal one,
1t has no tendency to gape, and 1t 1s therefore useless to suture
1t If, on the contrary, i s transverse, the edges separate
widely, and 1t 1s then preferable to suture and dramn the sub-
cutaneous tissues with strands of silkworm gut The suture
of the tendon 1s far from essential, as 1ts large collateral expan-
gions, which receive the insertions of the interosser and the
Jumbricals, can qute easily make up for the median

deficiency
If, on the other hand, theie 1s already suppurative a1thritis,
a decision must be reached according to the social position of

the patient, his psychical make up and, above all, his goodwil]
(v Chapter XIIL, p 187)
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better treated m a properly orgamsed chinie such as Bohler s
than by 1solated practitioners This 18 not doubted by anyone
but 1t 18 not possible to send them all to one ohnic on account
of therr number and the scattered localities at which they
ocour (v Chapter VH p 105)

Sequelee

Stiffness  Stiffness 18 a frequent outoome of wounds of the
fingers and hand 1t may be due to a lesion. of the jomnts or of
the tendons the latter 18 leas frequent Usually however 1t
18 of extra artioular origin and the fingers are mamntamed 1n
any position by the shorteming of the capsular higaments or of
bands of cicatricial tiasne which we have already described

The return of flembiluy in sthff fingers 18 very unceriawn  the
masseurs to whom I have spohen, and m particular those of
the Salpétriére are unammously pessimistic  Aassage baths
and mobihsation although always successful sn the ireatment
of the other fingers that have become stiff through inaciion and
surrounding inflammation are utterly usoless for the relef of
stiffness of the njured fingers themselves Similarly 1 those
stiff fingers 1n which the wounds have not caused serious
mnjury phymotherapy 18 always successful

The almost constant cocurrence of stiffness emphasises the
necesaty of putting the fingers 1n the position of funotion at
the very outset If they remain completely stiff they will be
m a good pomtion 1if they regamn some mobiity they will be
of greater usefulness

The Dangers of Recurring Accldents When a workman has
once besn mjured by 8 moulding machine a machine press or a
revolving wheel, and has thereby lost the exaot sensation of the
length of his hand does he on acoount of that run a greater
risk of further mjury ¥ The question 18 of importance because
1t entails the rsk of a change of work, which 1n itself affects
the amount of compensation

I have seen patients who had been repeatedly mjured at
intervals of seversl vears (five years in one case) one cannot
therefore 1n these cases attribute an nherent clumsiness to
the wound

On the other hand worhmen have told me that they have
scen the same aceidents recur mn the same mdividuals but I
have been unable to venfy the fact

T or maxD, 3
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fifty days (6 8 of which represented the m-patient period) It
1s seen, theiefore, that an amputation does not shorten the
duration of out-patient, treatment,

The Influence of Different Surgical Techniques. It 18 well
known that, when wounds are left open, they take longer to
heal than when they aire sutured, here 1s the difference m
figuies

The average time for healing per primam 1s fiom forty-one
days (conscrvative treatment) agamst forty-nme (amputation)

The average time for healing per secundum 1s from mnety-
secven days (conscivative trcatment) agamst sixty-mne
(amputation)

When the wound 1s qrafied, the mcapacity period 1s longer
stalll ~ fifty-two days m 7 cases of thick grafts and fifty-seven
days n 15 cases of thin girafts

A good stump 1s also of gicat importance Bohler examined
sixty-eight stumps and found cleven unsatisfactory (vicious
sca1s, trophic lesions, misplaced bony fiagments and deformed
finge1-nails) , these eleven patients had 1eceived treatment for
an average perlod of eighty days, while the aveiage for the
others was forty-two days

Lastly, 14 cases had been tieated conservatively mstead of
bemg amputated at the outset then average healing time was -
eighty-thiee days A poor operatie judgment has doubled the
wmcapacity perod

The Influence of Age The age of the patient 1s an important
factor 1n all wounds of the fingers The average time taken for
healing was thirty-four days m those below the age of 26, and
sixty-two days in those above the age of 40 The mortality
rate (taken from Austrian general statistics) 1s 0 2 per cent.
below the age of 20, and 12 per cent above the age of 40
(seventy-one deaths m 6,252 mjuries of the fingers) It 18
true to state, therefore, that more people die from wounds of
the fingers than from appendicitis -

Bohler proudly compares his statistics with those .of
Baumann The latter gives the average figure of sixty-five
days for healing of an amputated finger in Switzerland It
must be mentioned, however, that the statistics of Baumann
are drawn from the registers of a large insurance company, the
Suwal of Lucerne, and thus includes dissimilar cases treated

by different doctors
The conclusion to be diawn 1s that these wounds are much



CHAFTER III
WOUNDS OF THE THUMB

THERE 18 no snatomical difference between wounds of the
thumb and those of the fingers One will find the same inter
mediate varieties between the simple erosion the arush of the
terminal phalanx and the compound fracture of the phalanx
But the operative indications are different because at the
thumb an essential part of the hand for gripping one must be
a8 conservative as possible The importance of the thumb as
18 well known, 18 80 great that when 1t 18 missing the hand loses
the greater part of 1ts value and becomes comparable to a pair
of pmeers with one smde mussing The various procedures
adopted for the reconstruction of the misming thumb will be
described 1n the second volume of this book here we shall
only concern ourselves with the immediate ireatment 1ntended
to safeguard a8 muoh of its length and mobility as posaible

Treatment

Purely Cutaneous Wounds The treatment does not differ
from what has been desoribed m the preceding chapter

Wounds with incomplete fracture of the terminal phalanx
a8 1n the precedmg chapter

Wounds with complete Fracture of the Terminal Phalanx
involving the Joint. Tun the case of the fingers we have shown
that the joint being open one had to disarticulate at the outset
In the thumb the comtrary 18 the case and one must adopt
oonservative treatment Under local anesthema the wound is
cxplored Iloose bony fragments are removed while leaving
thoso that are adherent the contused tiasies are excised and
the wound 13 dressed and immobilised on & splint for im
mobilisation 18 the only means of preventing the development
of infeotive arthritis  When the wound shows signs of healing
m about eight to ten days the thumb 1s encased m a
plaster which 1s left on for at least fifteen days (r p 188)
The application of plaster 18 however not necessary 1f no signs

o7 3
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I have only scen one young man, aged 19, who had been
mjured by a stamping press and who had to change his occupa-
tion, as he did not fecl certain enough of the length of his hand
when removing the stamped articles fiom the press.
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casts & gloom) prognosis If the infeotion 18 muld the end
result will always be an ankyloss (im good pomtion if the
correct treatment has been applied) 1f 1t 15 sovero a reseotion
of tho jomnt will have to be performed (v p 188) but
unfortunately there 18 & nsh of non union occurring between
the ends of the proximal phalanx and the broken terminal
phalanx with a resulting peoudarthrosis  This oceurred in
case 42 m which a good result was oventually obtamed after
four months The shortening of the soft parts and the pull of
the tendons approximate and hold the two bone ends together

Partial Fracture of the Basal Phalanx Fig 24(b) illustrates
a typo of case that s fairly frequently seen If 1t 18 compared
with Fig 10 which illustrates the same lesion of tho middle
finger one realses better the different oporative indications
In the case of the finger an amputation 18 indicated but in the
case of the thumb the fractured head of tho bone only 18
removed, w hich realses a reseotion of the joint and the thumb
18 then fixed 1n plaster in the poaition of funetion

Complete Fracture of the Basal Phalanx. The operative
indications entirely dopend on the vasculamty of the sem:
detached portion of the thumb

Tug Exp o¥ ToB Tuows 18 Isceasmo It is impossible to
avold unmediate amputation, but the fractured bone will be
regularised as hittle as possible by removing only the projecting
sharp points If enough skin 13 available to cover the bone end
and 1f 1t 18 possible to suture the akin without tension the
wound 18 closed but usually this will be impossible and the
bone end will project beyond tho excised soft parts In such
a case and contrarily to what we have said for the fingers
one rexpects the projeching end of the bone which will have to be
coverod by & skin graft

A more complete disoussion on the indications and choree of
grafts will be found later on but we shall give the essential
pomts hero  We behieve that a pedicle graft taken from the
abdominal shin 18 essentinl to make good the loss of substance
and to cover the bone  But the operation muast not be a prmary
one  we have rcoords of two cases m which prunary grafting
was performed and proved unsuccessful. In those cases the
abdomen was first prepared and an wcision made into the skin
the thumb was then placed under the slan a flap was then
fashioned by another mewson and eventually the pediole of
the flap was cut  buppuration occurred and some of the sutures
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of arthutis are present at the end of cight to ten days
Tigs 24(a) and 24(0) illustrate two typical cases

Tig 24 (¢) Diaphyseal fracture of the terminal phalanx of the thumb treated
conservatively Right the end-result

The end-results entiuely depend on the articular infection
If no infection of the joint occuis, the fiacture evolves satis-

! ,’[:w. 5
LI
l(' 5_451 ;
Sk
»"
rt
Ep Vo
FE®
o
i""j,;*?%

G
LE

}

Fig 24 (b) Incomplete fracture of the head of the proximal phalanx

Compare the operative mdication here with that of Fag 19 (a) (a sumilar
lesion of the middle finger) At the thumb, resect the jomnt and encase in
plester At the middle finger, amputate on prineiple

factorily It may sometimes remain painful for some months
(v Fig 26), but this 1s of no importance, since the thumb i1s
otherwise normal The development of arthritis immediately
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tho flap to the palmar edge of tho wound  Fifteen days later
at & maximum one can cut the pediclo and liberate tho patient
Healing takes mx weeks at tho moat Fig 25 allustrates the
wound before treatment and six wechs later when the
projecting end of the bone waa completoly covered by eldn
taken from the abdomen 1

In another type of case the lemons are more extenmve, the
palm of the hand and the other fingers are also mjured. The
problem of grafting theso areas can be solved differently,
and as they are really wounds of the hand thoy will be dealt
with mn the next chapter

Trm EXD oF THE THUMSB 18 WHLL VABOULARISBD A large
and healthy bridge of tissue tervenes between it and the rest
of the thumb and the tendons are intact Contrary to what we
have said concerming the fingers i the previous chapter, the
thumb must be presarved Two types of coses are soen

(a) The wound s recent  after excimon regulansation of
contused tissues removal of looss pieces of bone and foreign
bodies, the fracture is reduced and the wound s stitched
stitching has the added advantago of maintaining oontact
between tho fractured ends fmmobilsation 1s then coffeoted
by a small splint which also keops the dressmg in place

(b) The wound w too old for pnmary suture 1 addition
to being more than ususlly sofled and ragged The thumb
must nevertheless besaved Surgical exasfon of the wound s

performed and the thumb 18 immobihsed after the techmique
of Bohler

1 For details of techrique, see Vol I1. of the book.
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between the thumb and the abdomimal skin gave way, so that
the patient had to put up with the fixation of his hand to the
abdomen for six weeks The final 1esult, 1 1tself, was satis-
factory, but i1t could have been obtamed with much less
mconvenience to the patient if the grafting had been deferred
to a second operation, and 1f 1t had been done according to the

o1 A

Fig 25 Treatment of a compound fracture of the proximal phalanx of the
thumb

Contranly to diagram, Tig 18, one must, here, retain as much of the
bone as possible and cover 1t with a graft taken from the skin of the abdomen
Right  the end result

following techmique, which 1s described very briefly The amm
of the first operation 1s, as always, to prevent serious infection
and 1ts accompanying complications by a careful preparation
of the wound (trimming, excision of contused tissues and
removal of foreign bodies), and this 1s followed by the apphca-
tion of an antiseptic and fatty dressing (collaigol omntment
seems to us to be excellent)  Meanwhile, the flap 1s prepared
and apphed, on the eighth or tenth day, when the wound has
passed the phase of elimination, by suturmg the free edge of
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the flap to the palmar edge of the wound  Fifteen days later,
at & maximum one can cut the pedicle and liberate the patient
Healmg tahes mx weeks at the most TFig 28 1llustrates the
wound before treatment and six weeks later when the
projecting end of the bone was oomplotely covered by skin
taken from the abdomen !

In another type of case the lemons are more extensive, the
palm of the hand and the other fingers are also injured The
problem of grafting these areas can be solved differently
and as they are really wounds of the hand they will be dealt
with 1n the next chapter

TeR Exp or THE THUMB 18 WALL VASOULARISED A large
and healthy bridge of tissue intervenes between 1t and the rest
of the thumb and the tendons are intact Contrary to what we
have said concerning the fingers m the previous chapter the
thumb must be preserved Two types of cases are seen

(@) The wound 15 recend  after exolmon regularsation of
contused tissues removal of loose pleces of bone and foreign
bodies the fracture 18 reduced and the wound is stitched
stitching has the added advantage of maintaining ocontact
between the fractured ends mmobilisation 18 then effected
by & small splint which also keeps the dressing 1n place

(b) The wound 18 too  old for primary suture 1n addition
to being more than ueually soiled and ragged The thumb
must nevertheleas be saved Surgioal examon of the wound 1s

performed and the thumb is inmobilised after the technique
of Bohler

! For details of techniqus, see Vol. IT. of the book.



CHAPTER IV
WOUNDS OF THE HANDS

WE shall give separate consideration to wounds of the dorsal
aspect and to those of the palmar suiface, for their character
and then treatment aie quite different.

WOUNDS OF THE PALMAR ASPECT

These wounds must be further subdivided imnto varieties
according to the three different anatomical regions of the palm
of the hand . the middle palmar 1egion, devoid of muscles,
but contaiming all the flexor tendons, blood vessels and nerves
of the fingers, on each side of 1t, the thenar and hypothenar
eminences, thick and muscled

Wounds of the Thenar Eminence

Surgical Anatomy

The seriousness depends on the depth of the wounds

Cutaneous or musculo-cutaneous wounds, 1 which no
important structure 1s mjured

Deep wounds, with section of the tendon

Wounds with fracture of the metacarpal

Serrous wounds (gun-shot and machine mjuries) which mvolve
not only the thenar emimence, but also the neighbouring region
of the hand and mutilate one or more fingers.

Treatment

Anzsthesia  In superficial wounds, an infiltration of a
local an@sthetic, which 1s mtroduced by pricking the cut edges
of the wound, 1s quite suffictent In doubtful cases or in deep
wounds, a general anaesthetic 1s necessary

Superficial W ound The wound 1s cleaned and excsed , 1t
1s then sutured or not according to the *“ age ” of the lesion

72
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Deep Wound 1outhout Lesion of the Tendon  If the time factor
18 favourable 1t 18 best to suture for clcatrisation 18 more rapid
and the following anatomical fnctors are n its favour no
undermining of the skin on account of ita adhesion to the deep
fascia , the elastioty of the part allows for casy suturnng,
lesion of the muscles which aro resistant to infection par
ticularly when the contused parts have beon well excised.

Case 28 (Dr Sénique) L. is wounded on Ootober 20th
1025 Wound of tho thenar emmence with seotion of the muscles
down to the adduotor which 18 intaot  Operation three hours after
the aocident General anmsthesma excision, suture with a aingle
catgut stitch 1n a wide U snd a mngle mlkworm gut stitch for tho
pkin foliowed by spirit dressng

The patient is seen again on October 25th, the thenar eminence
is supple and the wound is linear On November 15th the result 1
perfect and function is complete

If the above conditions are not fulfilled, it 18 better not to
suture the wound as in the following cnse

Casp29 Marcel 8 18 vears of ago 18 injured on August 27th
m & oycle acadent W ound at the base of the left thumb along the
flexion crease and involving half the circumference of the finger
The wound 18 deep and exposes the flexor tendon, which is not
injured. Ttisleft open and dreseed. It ishealed on Soptember 14th
(eighteon days) The soar is Linear and non adherent and similar to
that obtamned following suture

Wounds with Tendinous Lesfons We have already pointed
out in conneotion with tendons out at the lovel of the fingers
that primary suturo ought not to be done on principle The
primery operation will, therefore be exnotly the same as 1n the
preceding paragraph without mahing any attempt at repairing
the tendon The repair will be done three to five wocks after
complete oicatrsation

Wounds with Bony Lesions Case 1 quoted at the beginning
of tho book, 1llustrates the complications that can supervene
after o sunilar Jeston The treatment 18 honever verv mmpls
and follows the general rules exploration of the wound
removal of freo bony fragments and foreign bodies regularsa
tion of the bone ends and excision of all contused parts of the
elan and muscles TFmally 1if the wound 1s recent and not
ragged suture it 1f 1t 14 arregular and soiled (particularly
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after street accidents) and, moreover, 1f 1t 18 not 1ecent, 1t 18
wiser to leave 1t open and dress 1t In all cases, a splint must
be applied 1n order to mamtain the fracture in the best possible
position

Wounds with Articular Lesions. If the trapezium-metacarpal
gownt 1s opened, 1t does not 1 any way affect the therapeutic
mdications just given, but the danger of arthritis aggravates
the prognosis In any case, 1t 18 prudent to immobilise the

Fig 26 Digital cherroplasty

The index finger was completely crushed at the base by a printing press,
the wound was dorsal and the digital blood vessels were intact The bones
of the finger were removed through a dorsal incision and the shin of the palmar
aspect of the finger was used to cover the wound already excised Immedate
suture Healing per primam  Perfect functional result

wrist jomnt in the position of function with a splhnt, and to
replace the splint with plaster if signs of arthritis appear
Wounds Extending to the Middle Palmar Region The lesions
m this type of wound are often so severe that the grave
possibility of primary amputation has to be considered
Such a decision must not, however, be hurried, as 1t 18 only a
systematic exploration that will show if a few of the fingers
can be saved The operation always follows the same rules
exploration, removal of loose pieces of hone and foreign bodies,
and exasion of all contused tissues  Any finger that has lost
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its blood supply and 1s therfore cold and purple must
naturally be sacnficed nlong with its metacarpal which 18
removed up to its base Care must bo taken not to remove
the baso of the metacarpal, for by so doing the wrist joint
would bo opened and endangered It is only after the romoval
of the metacarpal that thick and well vascularised flaps can
be fashioned to cover the wound and 1if posmble sutured
8hould the latter be found to be mmposaible the wound 1s left
open with the flaps 1n posrtion and 18 mumply dressed.

The covenng of the raw areas 18 the particular problem to
be solved in these cases and it 1s impossible to lay down
defintte rules regarding 1t The choice of flaps must naturally,
depend on the position and the extent of the wound Thero
is however an excollent procedure digital cheroplasty
which may be carmed ont efther at the outset or at o Iater
date

The am of this procedure is to utiliso the skin of a finger
that 18 wounded or useless in order to cover a ocutanecus
surface (Carcassonne) It was first described by Desserx 1n
1701 redescnibed by Verncudl and subsequently appled by
Courty Boeckel, Guermonprer. E Quénu (1) devoted a special
article to 1t during the war of 1014-18 and Camper (2) wrote a
thems on 1t at the suggestion of Professor Tixier of Lyons
It consista essentially in removing the bones of one or more
fingers whose metacarpals and tendona are njured but whose
blood vessels are yntact otherwise the ekin1s destined to gangrene
A large and well vascularised flap is thus obtained, and 1s
folded towards the palm to cover the bare areas

Carcessonne has established the strict rule of only performing
this operation secondarily after & long enough period of
dressings, for infection is one of the dangers of this operation
Wo subscribe 1n prinelple to this statement  but 1f the wound
15 operated on soon after the wjury 1t is wise to perform a
oomplete excimon at the very outset to leave no bony frag
ments and to remove ummediately the bony skeleton of tho
finger to be sacrificed (as it 18 so dufficult 1n the present stato
of our knowledge to repair the tendon and the metacarpal
at the same time) The flap obtained by the removal of bones
can be placed i position without dificulty and fixed thore by
o few stitches under cover of drainage But once agamn this
olosure by primary suture must only be contemplated when
the operntion is performed carly and after careful preltminary
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preparation of the wound, without forgetting the preventive
mjection of AT S

Wounds of the Hypothenar Eminence

The absence of tendons m this 1egion and the thickness of
the soft paits that cushion the fifth metacaipal bone account
for the wounds bemg much less severe 1n this region than n
the thenar eminence The wounds that I have encountered
m this region, although few in number, have all been musculo-
cutaneous ones and have healed very rapidly following the
treatment carried out according to the rules alieady laid down

Wounds of the Middle Palmar Region

Cutaneous Wounds. They aie, as a geneial 1ule, Iinear n
type and a1e caused by cutting instiuments (glass, knives, etc ),
although these instruments occasionally raise a flap Circular
saws imflict wounds that are laige, with rectilinear flaps and
bruising of the skin over an area varymg from % to 1 cm 1
breadth

It 15 essential to have a perfect anesthesia, for the exploration
of the wound must be very thorough A local anssthetic
will answer the purpose provided it 1s mjected through the
cut edges of the wound and 1s well infiltrated under the flaps

Excision of the contused tissues 1s performed, hemostasis
1s secured, and 1t 1s unnecessary to sutwr e the wound because the
skin 1s very thick and very adherent to the underlying deep
fascia n this region The difficulties of dissecting the skin
from the underlying palmar aponeurosis aie well known , the
edges of the wound are practically never detached from the
underlying structures and, therefore, show no tendency to
gape A linear wound remains linear and a large wound does
not become larger The wound illustiated in Fig 27 was not
sutured , 1t was healed 1n twenty days, leaving a fine hinear
scar

If, on the other hand, sutuie 1s to be performed when there
1s loss of substance, one must either undercut this adherent
skin which does not give, with a consequent risk of a haematomas
infection and later distuption of the wound, or bring the Hodies,
of the wound together by flexing the fingers which Wat, has lost
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forth be maintained m that postion The rishs of disruption
mfection and retrnoted scars with the fingers in flowion are
too great and are not to bo compared with tho good results
that follow simple dressing of the wound without suture

Wounds with Lesions of the Tendons The damagoe 1s
extenmive and varies with tho causative agent and the site of
the hand affected Indeed Bloch and Bonnet rightly dis
tingush two regions the distal palmar region situated m
front of the heads of tho metacarpals At this level the tendons
are diverging to the fingers are well separated from one anothor
and lie 1n the distal ostco aponeurotic grooves (the proximal
ends of which, 1t 18 worth recaling are level wnth the dustal
palmar crease) Consequently the number of tendons cut is
never large (two at the most 1n our cases) but the diffioulties
of repair are very great as will be shown m a speasl chapter
of the second volume of this book

The prommal palmar region corresponds to the hollow of
the hand and 18 bounded proximally by the flexor retinaculum
The tendons are very closcly packed and enclosod 1n & common
sheath the ulbar bursa A comparatively small wound can
therefore cut mx or seven tondons and even eight mn some of
our cases  On the other hand the chances of reparr are better
the cut ends of the tendons retract httle for they aro mam
tained in place by ther synovial covoring This latter structure
is as has been shown by Rochet Folhasson Taihefer eoto
also useful 1n covering them after suture

Treatment

Wounds of the distal palmar reglon must be explored
hsemostasis scoured the nerves repawred 1f they are out the
contused tissues oxcised and then if the wound 18 recent
ons can suture the skin to protect the cut enda of the tendons
but without making the slightest atiempt at bringing the laller
logether  The repasr of the tendon must bs dome at a laler
date

Becondary suture of the tendons 18 disappomnting enough
even under the best posmble circumstances and if 1t 1s carried
out as an urgency and under uncertain aseptic conditions the
vesults are deplorable  for cach successful case published, I
& four that are complete falures Further once 1t has
closuro  bocomes moat ciffioult for pay chological reasons to
the operatiwer attempt ot reparr The majonty of these
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patients, having been injured at work, do not believe m
further operations which lead to a great loss of time, although
these are intended to dimimnish their imcapacity Let us take
an example a wound of the palm of the hand with section of
two flexor tendons, immediate repair 1s followed by shght
suppuration A month later one must bow to the fact that
fibrous tissue umites the skin, the tendons and the soft parts
m one solid mass and that failure 1s complete Before another
attempt at repair can be made, one will have to wait six weeks
or two months, according to the degree of suppuration The
end-result 1s, therefore, three months wasted plus the prospect
of another operation now rendered more difficult and risky
Another drawback of immediate tendon suture 1s the method
of access, the wound bemg necessarily used for this purpose
Consequently, when the wound 1s stitched, the cutaneous and
aponeurotic scar 1s exactly superficial to that of the tendon,
and this 1s the 1deal condition for fusion of the different layers
in a mass of fibrous tissue and this also, we have already seen,
1s the commonest cause of failure

Let us suppose, on the other hand, that the same wound 18
treated according to the rules given here cleaning, excision,
hzmostasis, suture of the skin if the conditions are favourable
and, 1f not, stmple dressing without suture Fifteen days later
the wound 1s healed, there has been no suppuration and the
scar 1s supple One month later and with the best possible
prospects of success, suture 1s performed through small incistons
placed at a distance from the site of section of the tendon

Repawr of the Nerves It 1s useless to mnsist on the fact that
if the fingers are to be useful they must retamn their sensations
One anzsthetic finger, even though 1t 1s completely mobile,
1s useless, but 1t does not get in the way Two anasthetic
fingers, however, constitute a true mfirmity This 1s the reason
why, at the time of the primary operation, one must find the
nerve ends and repair them with the same care as 1s taken mn
looking for bleeding points and securing a perfect hamostasis
The nerves are, naturally, small, but thewr suture 1s possible
and as they are entirely sensory, the results are always satis-
factory It takes six to twelve months for the complete return
of sensation (Sterhing Bunnel)

Wounds of the proximal palmar region are, on the contrary,
quite swtable for prumary suture on condition that the wound
15 a clean cut, that 1t 1s recent and that the operation s per-
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formed by o trumned surgeon under the beat poasible conditions
1t 18 not an operation to be perfornmed on tho comer of a table
under local ancesthesia and with gloyes hurnedly put on hands
that have not been properly washed Every facility afforded
by a wellequpped operating theatre must bo utilised the
patient must be given a general anwsthetic an Esmarch
bandage must be appled the patient s hand must bo carefully
cleaned painted with 1odine wrapped wn sterheed towcels
and placed on o table covered by sterlised cloths Two
asmstants special instruments and needles previously threaded
on both ends of the suture materal should bo available All
these go to smplify an operation which is always long and
delicate

It 15 my feelng therefore that tendon suture should only
be performed primarily when the toound s8 situated sn the proximal
palmar region and w hen the best possible conditions just referred
to are avarlable (The technical details will bo found 1n Vol 1T
of thus book ) If those prescribed conditions cannot bo fulfilled
1t 18 better to wait two weeks Dboforo attempting tendon
suture

Wounds with Bony Lesions Tho traumatio agent has out
through all the layers of the palm of the hand including the
norves and tendons before breaking the bones The fingers
corresponding to the fractured meotacarpals have no further
value and are often already cold and oynnotic on account of
some injury to their blood supply but occamonally the blood
vessels are apared

If the fingers are still supplied with blood sf rechemia 12 nol
obvtous one must be m no hurry to perform an amputation
I used to hold the view that it was impoasible to repair at tho
same time  the bones which must be immobihsed and the
tendons which must be mobilsed (Sterling Bunnel) but T
now consider that 1t 18 essential to try conservative treat
ment

The wound will be treated as usual hremostass having been
secured, the nerves are searched for and immedintely sutured
the shin 18 then sutured and the hand 1s tmmobilised on a
dorsal splint until healing occurs Tho caso will then be
treated as o closed fracture If during tho succeeding days
one or more fingers bocome gangrenous it will be time enough
to amputate them It 18 not the rule for I have scen
fingers survive on the accemsory dorsal blood vessels only
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m a case 1 which the palm had been completely cut across
(v Fig 27)

Six or eight weeks later, the bones are umted, the wounds
healed and the neives 1 the process of regeneration, one may

.

Fig 27 Transverse wound of the palm of the hand inflicted
by a circular saw It extended down to the bones The
second metacarpal was cut across at the neck and the index
finger, which was hanging off, was amputated All the soft
parts had been cut through  Conservative treatment was,
nevertheless, attempted, and the blood supply of the fingers
was assured by dorsal collaterals The nerves and tendons
were repaired at a second operation

then proceed with the 1epan of the tendon with good prospects
of success

If the wound 1s one in which the skin and the bones are
badly mutilated (gun-shot 1njuries, o1 accident (3)), 1t 13
impossible to cover the parts and the occurrence of infection 1s

certamn  If one or two fingers are mperilled, 1t 15 best to
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remove them, but if tho whole hand 1s at stake 1t is wise to
adopt conservative treatment to the butter ond  This type of
treatment wll demand » great effort on the part of the pationt
and much goodwll on the part of the surgeon. The following
proceduro may be adopted  skin grafting of the wound by a
pedicle flap taken from the patient s back. Onco the hand 1s
free 1t 18 splinted and continmous traction is appled to the
fingers 1 order to provent retractions and deformities  An
Albee graft is placed n the bones that are not umted  Fnally
tendon repair

If 1t hea not been possible to cover the wound with alun
mfection becomes more or less a certainty and as soon ag 1t
has mamfested itself one must amputate any imperlled
finger I have seen many patients whose fingers had been
rotained despite mnfeotion and despite the fact that the
corresponding tendons and metacarpals wore respeotively out
and fractured ohromo mfection resulted and a secondary
amputation of theso swollen deformed immobile and insensi
tnve fingors had to be performed

WQUNDS OF THE DORSAL SURFACE

We shall study the wounds of the dorsal surface according to
the same acheme as that adopted for palmar wounds that 1s
to say by clasafying them acoording to thewr depth, while
laying partioular stress on wounds of the joints (metacarpo
phalangeal and wnist) which are particularly hiable to injury
on Account of thew superfiaal aituation.

Simple Cutaneous Wounds

The shin of the dorsum of the hand being thin and mobile
s vory casly detached by trauma which 15 wsuslly applied
obhquely or oven at & tangent T 18 why these wounds
remmn superficial and are rounded or angular in shape
determiming a flap of skin which 18 detached for a varying
distance from the underlving structures The cdges are
exthor sharp and cleanly cut through or contused 1n the latter
cago excision leads to marked lows of subatance

The treatment may be carmed out under local anesthesia
which 18 very satisfactory on the dorsum of the hand As
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always, 1t consists m exploung the lesions and excising the
contused tissues On prmeciple, suture must only be done if
the wound 1s recent, and if the edges come together easily
after exciston, and i every case, 1t 18 a wise precaution to
provide dramnage If the wound 1s closed without exploration

Fig 28 (a) A wound of the dorsum of the hand

and excision, infection may invade the whole undermined area
of the skin  witness Case 2 (p 1) in which the wound was only
ten minutes ““ old ”” and had been inflicted on the bare hand
by a piece of glass, but the semi-circular wound was accompanied
with undermming of the skin, which was not detected

Case 30 Tig 28 illustrates the hand of carter who had been
mjured by the crank handle of his lorry  The blow had torn the
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akin tho cdges of which wore out vory obliguely and tho extensor
tendons were exposed 1n tho base of tho wound. The acordent had
occurred i the street and everything was very sodled  Primary
suture m such a case would have necessitated a large oxcison of
tho skin with corresponding loss of substance If infeotion had

-

Fig 28(b) Same wound of the dorsum of the hand. Healing in a month
following simple dressings without suture

ooourred as 1t frequently does after street accidents (Desplas) the
sutures would have given way and the ensumg raw surfece to be
covered would havo been larger than ever In the face of this I
decided to explore the wound excise the edges leave it open and
drees it One month later 1t was almost healed and the end result
waa excellent The tendons were functioning normally and the
skin was not adherent to the underlving parts
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Casg 31 Injured on September 17th, 1926, by having his hand
trapped underneath a barrel Contused wound with undermining
of the skin, the wound was situated 2 em proximal to the third
metacarpo-phalangeal jornt It was explored under local anss-
thesia, bemg bow-shaped, 1t was enlarged and no lesion of the
metacarpo-phalangeal joint was found It was left open and
dressed Rapid healing The patient was discharged on October
bth, eighteen days after the imyury

The method of performing the dressings 1s so important that
I repeat agam they must be infrequent, non-antiseptic, but
fatty, once the wound shows signs of healing One often sees
wounds dragging on for weeks merely owing to the daily
apphcation of wrritating dressings

Wounds with Lesions of the Tendons

The suture of extensor tendons presents none of the diffi-
culties encountered with the flexor tendons (synovial sheaths,
pulleys of fibrous flexor sheaths, etc ), and this 1s why 1t gives,
as a general rule, excellent end-results, especially when 1t 18
performed at the level of the metacarpal bones At this level,
the tendons are united to one another by aponeurotic extensions,
which prevent retraction of their ends and which can com-
pensate one another to some extent All this makes repair
easier and gives a good final prognosis

Accordingly, +f the wound s recent, 1f 1t 15 a clean cut wound
which can be easily sutured, the tendons must be repared
and the skin sutured without drainage

If, on the contrary, the ‘““ age ” of the wound, its wrregularity
and the skin loss make one fear the development of infection,
1t 1s wise to leave 1t open after adequate preliminary treatment
The tendons will have to be repaired at a later date

Primary suture gives, on an average, very good results
However, out of nine lesions of the extensor tendons treated
in 1930, four were failures and had to be re-suturted Among
these four re-sutured cases, one failed on account of disunion
and localised gangiene of the skin i a small area, which
corresponded to the junction of thiee cicatrices (those of the
wound, of the first and of the second operation), and this s
the reason why I now use somewhat spccial mcisions
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Wounds with Bony Lesions

The seriocusness of these wounds depends on whether or not
the palm of the hand 1s mvolved m the lesion  Wo shall not
deal with wounds associated with those of the palm because
the damage 1n the latter situation 1s such that the dorsal wound
becomes comparatively msigficant and becauso the treatment
of those wounds 18 exactly the same as that deseribed
onp 19

TWhen, on the other hand, the wound 1# confined to the
dorsum of the band tho problem is to repair both the tendons
and the bones

The lesons of the akin and of the tendons are similar to
those we have just described. The number of metacarpals
fractured varies but the displacoment of the fragments 1s
always the same The traumatic agent drives the fragmenta
forward 8o that they tond to produce an anterior projeotion,
which inpedes the play of the tondons and which mahes
grasping difficult

A general angesthetio 18 mndispensable The fraotures are
reduced after exploration of the wound and after the removal
of loose bony fragments and foreign bodies The maintenance
of a good pomtion in those fractures 1s sometimes diffioult
without synthems which 1n these small bones is easily carried
out by pussing a stout mik thread through two small holes
The skin 18 sutured or not acoording to the case One must
remember however that ome cennoi repasr at the same time

the bone 1which must be tmmobilised and the tendons which must
be mobihaed w0 that the suture of the tondons will have to
be performed at a later date

In cvery case o tight roll of cotton wool must be placed
mn the palm of the hand m order that the broken metacarpals

may rotain their precious anterior concavity their pronator
ourve

‘Wounds with Articular Lesjons
Lesions of the Metacarpo phalangeal Joints

An the head of the metacarpal Juts out when the hand

is olosed this jomnt 1s the seat of election for articular
»ounds
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The lesions of the skin are sometimes mmimal (cuts), some-
times severe (circular saws) (v Fig 29) The extensor tendon,

Fig 29 Late end-result of a
:\\\\\\\\\\k\\\\\\\ R wound of the metacarpo-
i N T SR R R phalangeal jomnt of the
CAVRE mndex finger A resection
V of the head of the meta-
carpal was done at the
outset, and the skin and
tendons were sutured at the
same time The finger 1s
1n a good posttion and a little
[ shortened Limited move-
ment 1s possible at the
resected joint and the other
joints are normal

being tightly stretched over and adherent to the articular
capsule, 1s also cut through when the jomnt 1s wounded The
greatest danger 1s infection, and Case 2 reported in this book
1s @ good 1llustration of this

Treatment 1s carried out under a general anmsthetic, and the
procedure adopted depends on the wound

Lawnear wound, recent and clean cut one can suture the
tendon and the skin after washing out the joint

Small wrregular wounds (bite wounds) © excise all contused
tissues, wash out the joint with ether, do not suture the capsule
or the skin, for the danger of infection in bite wounds 1s parti-
cularly great (Mason (4) has, mm a very important article,
demonstrated the seriousness of these wounds) The finger 1s
then immobilised on a plaster sphnt If arthritis develops,
perform a resection of the jomnt forthwith

Large wrregular wounds (moulding machines, circular saws)
I believe that there 1s, 1n such cases, a twofold advantage m
performing a resection of the metacarpal head at the very
outset It forestalls any infection and, if the wound 18 recent,
1t allows for primary suture of the skin and of the capsule
previously regularised The finger 1s then immobilised 1n
plaster in the position of function

Fig 29 illustrates an excellent end-result of a primary
resection © the metacarpo-phalangeal joint 15 solidly ankylosed,
but the second and third phalanges are freely movable 1n extension
by the 1nlerosser and mn flexion by the flexor tendons  Healing
had been rapid and unecventful, for the operation had been
performed only three hours after the mjury  The patient wa-
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particularly gmteful and returned to seo me eighteen months
after tho mjury, having recovered full functional capacity

Lesions of the \Wrist Joint

Every singlo wound occwrring m the region of the wrist
joint must bo carefully explored It 18 only by exploration
that a lesfon of the joint and its extent can bo discovered

1 Sometimes the wound s purely cutancous and exploration
shows the joint to be intact  Treat as a superficial wound

2 In other cnses the joint 18 opened and to illustrate this
T quote a casc of my friend Cahen

C38% 32 Wound on the dorsal aspect of the wrat joint nflicted
by aknife Exploration the jomnt wasopen The wound was left
open aspptio dressing and immobilisation Completo healing Tt
was useleas and dangerous to closo the wound

The foregomng treatment appears to boe mn contradiction with
the generally sceepted ideas (Lericho 1n Lectne and Lerche
Thérapeutique chirurgicale t I p 461) that synovial tissues
become moro remstant when the joint 1s closed

As a matter of fact as Lenormant says prumary suture of
the jointa s never done except 1n the Ines joiné  In this joint
the anatomy of the part 1s umique big bones a mngle and
superfioial joint space loose synovial tissue thm and resistant
fibrous layers the feambility of excvmng all thal 1 comlused
m the different layers and the possibility of suture on account
of the ample material available and on account of the
strength of the latter The wrist jownt is on the other hand
completely the opposte it 1s tight 1t ocontans numerous
small bones and many synovial pockets the synovial membrane
18 thin and scanty and the fibrous layers are without resistance
Exowston and suture under such anatomical handicaps are not
ponsible  the joint cavity can only be closed by suturing the
ekin and I have already stressed that the rsks run by this
method of closure are too great

Immobiisation 18 on the other hand absolutely essential
1 1a mawtained by a palmar splint 1n 60-degrees dorsal flexion

3 The joint 12 open and there 1 fracture of the carpal bones
The great danger is infection The treatment to be adopted
in the one generally reec ded for e ed articular
fractures for the fracture of the small carpal bones is always
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ne
The Tesions of the skin are sometmes mmmal (cuts), some-
times severe (cieular <aws) (» Fig 29)  The extensor tendon,

Ing 2% Late end-result of a
wound of the metacarpo-
phalangeal joint of the
index finger A resection
of the head of the meta-
carpal was done at the
outset, and the skin and
tendons were sutured at the
same time The finger 1s
1n a good position and a little

[ shortened Limited move-
ment 1s possible at the
resected joint and the other
joints are normal

bemg tightly stictched over and adheient to the articular
capsule, 15 also cut through when the jomnt 1s wounded The
gireatest danger 1s mfcetion, and Case 2 1eported in this book
15 & good 1llustiation of this

Treatment 1s caried out under a general anwsthetic, and the
procedure adopted depends on the wound

Lanear wound, 1ccent and clean cut one can sutuie the
tendon and the skin after washing out the joint

Small 11egular wounds (bite wounds) excise all contused
tissues, wash out the jont with ether, do not suture the capsule
or the skin, for the dange: of infection in bite wounds 1s part:-
cularly gieat (Mason (4) has, mm a very important article,
demonstrated the seriousness of these wounds) The finger 1s
then 1mmobilised on a plaster splint If arthritis develops,
perfoim a 1esection of the joint forthwith

Large vregular wounds (moulding machines, circular saws)
I beheve that there 1s, in such cases, a twofold advantage m
performing a resection of the metacaipal head at the very
outset It forestalls any infection and, if the wound 1s recent,
1t allows for primary suture of the skin and of the capsule
previously 1egularised The finger 1s then immobiised 1
plaster 1n the position of function

Fig 29 illustrates an excellent end-result of a primary
resection the metacarpo-phalangeal jomnt 1s solidly ankylosed,
but the second and thud phalanges are f1eely movable 1n extension
by the wnierosser and m flexion by the flexor tendons Healing
had been rapid and uneventful, for the operation had been
performed only three hours after the injury The patient was
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comminuted. Open the wound, excise the edges and perform
a 1esection before the onset of arthritis Tt 1s only by so doing
that one can prevent this compheation  Here 1s an example
of an articular wound m which this general jule was not
apphed

Case 33 A carter, aged 45, was bitten on the hand by lis horse
The wound was very small and situated on the ulnar side of the
dorsal aspect of the wrist and at the level of the bases of the meta-
carpals There was a good deal of pamn 1n the wrist jomt  X-ray
showed an mcomplete fracture of the lower end of the ulna and
comminuted fiactures of the capitate and triquetrum  Tour days
later there was arthritis of the wrist with much swelling  An urgent
intervention was then carried out, the abscess was opened through a
small dorsal incision and sera and vaccines were given  Numerous
meisions were performed during the following months, and finally
a resection of the wrist joint was carried out  The patient was seen
again months later, his hand was deviated, without strength,
without movements and usecless  The patient was, however, of very
low mentahty

It 1s evident that the mitial mistake was i not exploing
the small wound The sciiousness of infections following bites
18 well known and this alone should have been an indication
for exploration of the wound and immobilisation of the hand
n plaster, particularly when the crushing of the tissues caused
by teeth 1s taken into consideration

4 The jownt is open and wnfected 'Two types of cases occur

There 1s an infected compound fractuie (v Case 33) An
mmmediate resection of the jomnt must be performed This
1s the only procedure that removes all the fragments likely
to maimntain infection, and that provides drainage

There 18 no fracture (a type of case seen after an infected
punctured wound) Adequate drainage must be established
by limiting the resection to the lunate and the wrist 1s then
mmmobilised Here 1s an example

Case 34 Wound of the anatomical snuff box inflicted by a
piece of glass It goes unrecognmised The patient when first seen
gshows all the signs of an abscess of the hand J Quénu, the
emergency surgeon, operates , he finds no pus in the tendon sheaths,
retracts the tendons to one side and finds a swollen joint , he makes
a small incision 1n the latter and pus pours out He then makes a
dorsal 1ncision and removes the lunate m order to provide dramage

The end result 18 excellent
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often surpnzed at operation v the wire of these foreign
bodies

Anoperation is urgently and absolutely
indicated It s uscless to try to pull
_ out the sphnter it will only be partially
removed , and tho dangers of infection
of the small sub ungual cavity aro
great

The technique 18 simplo nng '
anmsthesin and a small tourniquet round .
the baso of the finger A wedge shaped  Fig 30 Removal of a
prece of nail covering the foreign body f,";,“;um“ﬁ,'e n’:ﬁ_m
18 now removed  the baso of the wedge No n!tr.-mft m\m: ]l:o
18 distal and its apox must be just g‘;]mpulon'ﬁﬁ
proxima! to the point of maxunum forelgn body must bo
penetration of tho foreign body Tho SomPletely .m::‘m
foreign body is then easily removed and
the resulting wound is cleaned and dressed  This mothod
avoids all posaibility of infective comphoations

hphinter of wood

Forelgn Bodies in the Hand and Fingers

Technique of Localisation A prelimmary X ray 18 tahon to
show any opaque foreign bodies (v Fig 31) 1f present the

¥ig 31 X ray showing a plece of glass which had been in the hand for eeveral
wetks,



CHAPTER V

FOREIGN BODIES IN THE HANDS

Tne tolerance of the tissues of the hand varies widely
according to whether the foreign body 18 metallic or, on the
other hand, wood o1 hone Metallic foreign hodies are well
tolerated and I have been unable to find records of a whitlow
or abscess of the hand formmg 1ound a ncedle or metallic
fragment The other foreign bodies such as splinters of wood
are, on the other hand, always scptic and are often the cause
of a serious mfection Metallic foreign hodies must, therefore,
be removed 1f they aie troublesome, which 1s often the case,
and, morcover, on account of the psychological pont of view
Patients dislike the 1dea of having a needle in the hand and
demand 1ts removal Splinters of wood and pieces of dead
bone must be removed as soon as possible, as they soon give
rise to pain on account of the mnflammation they cause

But these operations must be performed with the greatest
care, with all possible aseptic precautions and according to the
technical details to be described No operation on the hand
or on the fingers 1s to be undertaken hghtly , the next case is
a sad example of that

Case 35 An exploration for a needle 1in the thenar eminence
was performed 1n the casualty department on April 14th, 1924 On
April 30th a large abscess of the radial bursa was present Débride-
ment of the wound , pus was seen coming from underncath the
flexor retinaculum, the latter was sectioned and the thumb with its
metacarpal were amputated  Despite that, the suppuration
continued and the forearm had to be amputated The patient
weakened gradually and died on June 20th, 1924

Such cases are fortunately rare, but they illustrate the
danger of performing operations, even though they may be
small ones, without due consideration

Foreign Bodies under the Nail

The lodgement of splinters of wood, fragments of metals or

pencils under the nail 1s of frequent occurrence , and one 18
00
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under an \ ray screen  Tho tourniquet is now removed
hemostams secured and the wound stitched

Esmarch a bandage aleo has the advantage of fneitating
the search for foreign bodies that are transparent to \ rays
(eg sphnters of wood) but the pan ocensmoned by these
foreign bodics helps us to loealise them roughly, although a
thorough scarch can only be properly made in a bloodless
field  In such cases 1t 18 uscless to suture the wound for it 18
always infected and in any case 1t xoon heals
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pat 1s scicened and a cutancous mark 1s placed exactly
supetficial to the foreign body (A mark with a skin peneil or
small pieces of lead fixed with strappmg )1

The neat most amporiant step 1s lo use an EKsmarch bandage
It 15 most unfortunate that the usefulness of this practical and
classical tourmiquet 13 so often forgotten  The search for a
needle m the hand 1s as easy m a bloodless field as 1t 1s
difficult 1 a sticam of blood even under radioscopic control
The scarch 1s rapid, the tissues are not traumatised and there
are no risks of mfection

Esmaich’s bandage must be used properly The hand 1s first
raised, the 10lling up must start at the fingers and continue to
the foren1m The bandage 1s tied at that level and the distal
spiral tuins are undone up to the wiist

Anazsthesia. The anmesthesia must he local. In addition
to 1ts simplicity and security when 1t 1s propetly given, 1t has
the tiemendous advantage of distending the 1egion where
the needle 1s situated with a clear and transparent cedema,
through which any daik foreign body 1s easily seen It must
be given according to the rigorous techmque desciibed by
Pauchet-Sourdat-Labat The skwn of the palm must never be
pricked, as 1t 1s much too painful to the patient The skin of
the dorsal aspect 1s much less sensitive and the needle 1s
mtroduced here and pushed through the thickness of the hand
to wfiltrate the trssues of the palm An itradermal wheal 1s
also raised mn the palm from the dorsum in order to facilitate
the painless re-mtroduction of the needle for further injections
The nfiltration of the tissues must be extensive and not
confined to the subcutaneous tissues The skin 1tself must be
mfiltrated until 1t becomes white, for, should the imjection be
confined to the subcutaneous tissues, the anmsthesia will be
unsatisfactory

Operative Technique  An incision 1s made at a right angle
to the direction of the needle as marked on the skin A Kocher’s
forceps 1s placed on each edge of the wound to mark the level
of crossing of the skin mark and the incision After incising
the deep fascia, one sees the dark outhne of the needle through
the transparent tissues When there are several fragments,
even small ones, they are easily seen and removed This 1s,
of course, an 1mpossibility when the tissues are bleeding even

1 Tt 18 sometimes possible to locate foreign bodies that are transparent to
X.rays by transillummating the finger with a strong hght
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THE PAINFUL SYNDROME
Causalgia (Weir Mitcholl)

Causalgia ! 15 charncterized by sensations of severe burning
1n the fingers or in the hand and by a tvpical appearance of the
- skan which 15 smooth bright and red (glossy shin)  The pairs
appear soon afler the mmyury and are made worse by heat and
dryness which mve ri%o to real crises henco the patients often
cover their hands with wet cloths which they keep re wetting
when these becoma dry
Causalgin 18 caused especially by wounds of the nerves
that contain non myelnated fibres (ulnar and median nerves
especially) but cases have been recorded aftor a simple mnjury
to the palmar or digital branches of theso nerves  Leriche (2)
m 1025 ventured the opmon that the discase might have
1ts ongin in the sympathetic nerves  this opimon was rapidly
taken up and is now generally recogmsed

Traumatic Diffuse Neuralgla

Lenche understands this explicit term to be the classeal
ascending neurtiss but without 1t being a true neuritis mnce
Inflammatory eigns are absont and aince the cercbro-spinal
nerves are not affected bocauso the topography of the pain does
not correspond to thews Thus affection 18 much more frequent
than the previous one and occurs mamly after small wounds
of the fingers and hand (superficial burn purely cutaneous
wound) even when there is no losion of the small digital
nerves

The olinical sequence is always the same Some weeks afier
some msignificant injury such as a prick of a finger or a out
tendon pains appear mn the rogion of the wound to spread up
the hand soon afterwards they then spread up the forearm
and later up the arm In s few months the whole member 18
immobilised by this pan, which wradintes everywhere and
which has features of pan of sympathetic nerve ongin One is
struck by the atrophy of the periphernl parts the fingers taper
and tho jomts become stiff Finding relief nowhere theso
unfortunate individuals true Wandering Jews of pamn travel
from town to town alwaya ashing for another amputation 1n
the hope perpetually deluded of a cure which never comes
I have known one patient who had dmarticulations first of

! r xawes & bumning



CHAPTER VI

TROPHIC AND PAINFUL SEQUELZE

From time to time, suigeons are persecuted by the regular
attendance of old patients who piesent pamnful symptoms,
circulatory troubles, functional incapacities and vicious
attitudes of Iimbs which are almost unaccountable and which
are, alas ! rebellious to every form of trecatment Let us be
thankful to Leriche for having taken an interest, for many
years now, m this problem and for the important papers
which he and Fontaine have written on the subject From
this work, which 1s full of facts and references, we propose to
extract some simple obseivations with their practical
applications

Defimition. Leriche and Fontamne (1) give the following
excellent defimtion for pamnful and trophic sequele “ Post-
traumatic complications that are not, at the outset, accounted
for by lesions caused directly by trauma or by scar tissue,
and the severity of which, as often as not, contrasts markedly
with the wmsignificance of the wmitral trauma, which could only
have caused negligible anatomical lesions, one 1s, therefore,
forced to admit the role of ‘impaired function’ i order to
explain them ”’

Classificatton  This characteristic chinical feature and the
fact that these complaints are all accompanied by vaso-motor
disturbances allow us to include, in this syndrome, disorders
which are, at first sight, somewhat different , they are

Pains ,

Strffnesses and contractures ,

The post-traumatrc dorsal cedema of Secrétan ,
Trophic and vaso-motor phenomena ,
Post-traumatic osteoporosis

The fact that many of these complications may co-exist

any particular case confirms their umty
04
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HARD DORSAL POST TRAUBMATIC (EDF3A 07

surgeon to got mmvolved in pdy cho neurological disoussions it is
my experfenco that the patients who suffered from these
lesions were nothing short of normahty in their mental make up

HARD DORSAL POST-TRAUMATIC (EDEMA

This affection desacribed for the first tume by Secrétan m
1801 wrare Personally I have never acen a case
It 18 seen after common mjurics & labourer roceives an
mjury to the dorsum of his hand a mmple contusion very
often without a wound but with saelling ccchvmoss oto
The X ray shows no bony lesion
A few hours later (Leriche) but more often a few days after
the injury marked edema of the dorsum of tho hand appears
The cedems s permstent, verv painful and hard and does not
pit on pressure  The swelling 18 limated to the back of the Aand
and does not involve the wrist or the fingers In some cases 1t
remains localised to one part of the dorsum for example the
ulnar sde
There is rapid and marhed functional impotence the move
ments of the fingers becomng imited and painful  The affected
hand 1s warmer than the other and muscular atrophy spreads
to all the muscles of the forearm and later to those of tho arm
Despute all this the arterial osaillations are not affected and a
nenrological examination 18 negetive In some old standing
cases o slight decalmfication of the metacarpal bones has been
observed. The csdems persists indefinitely the muscles get
weaker and the joints become ankylosed The resulting
incapacity 18 often asscssed at 60-75 per cent It 15 therefore
& syndrome with a very bad prognoms
Diagnosis The diagnosis consists essentially in eliminating
the usual causes of edema dorsal wdema accompanying a
palmar mfeotion or a subaoute arthntis of the wrnst  infectious
cdemas resulting from bite wounds or retawned foreign bodies
trophio wdems following lemons of the nerve trunhs and
finally one must not forget the possibility of a tuberculous
arthritis of the wrist mn which dorsal cedema 18 but one sign
Pathogenesis The pathology of this mysterious syndrome
- hes had diverse interpretations  Brouardel called 1t a hysterical
manifestation  Moreau called it an attenuated and chronie
infection Patry and almost all other authors after him believe
it to be due to malingering It i3 a well known fact that cxdema

ATR. OF Waxp <
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finger, then of a metacaipal at Lyon, of the wrist at Avignon,
the forcarm amputated at Maiseilles, the elbow disarticulated
at Grenoble and who eventually came to Strashourg to ask me
to disarticulate at Ins shoulder ”

According to ILeniche, these diffuse pains are also of

sympathetic origin  the topography of the pains 1s sympathetic —

(in one case there was even a Hoiner’s syndrome) , the pain 1s
accompanied by vaso-motor phenomena, so much so that one
patient had an mecision made by his doctor, who thought he was
dealing with a whitlow Tnally, 1t 1s only operations on the
sympathetic neives that biing relief, operations on the peri-
pheral nerves being always failures

Peisonally, I have only encountered two analogous cases
The first was seen with Lecéne and the symptoms had developed
after a scald by an acid, which had caused a simple blister
Several months later, the case had become so hopeless that my
regretted teacher sent him to see Lhermitte This ement
neurologist diagnosed syringomyelhia and kept him m lis
wards

The second case concerned a stump of the index finger
Having discovered a particularly painful spot on pressure, I
1e-opertated on him as a measuie of precaution and exploied
the scar  On the edge of the bone and intimately adherent to
1t was a nemioma of the digital nerve This was excised, the
cut end of the nerve was ligated, and alcohol was injected into
the nerve Just above the higature So far as I know, the patient
has had no more pain

PHYSIOPATHIC CONTRACTURES (Babminsky and Froment)

I have seen only one case presenting this syndrome The
deformity cannot be explamned by the normal muscular or
nervous physiology The tendons retain then movements
although very limited, stiffness 1s marked but does not end 1n
ankylosis, and there are well-marked trophic changes In
other patients with nervous lesions, I have seen stiffness and
contractures that could not be accounted for by the mjury,
these lesions will be dealt with i the second volume of this
book, for they are only of surgical interest

Left alone, physmpathlc contractures become absolute and
mecurable These lesions are very similar to what used to be
called hysterical contractures, and although 1t 1s not for a
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1s casily caused either Dby constiiction (1ts upper hmit 1s
then shaip), o1 by prolonged heatmg of the doisal 1egion with
a lead spoon The appearance of this syndrome since the
passing of the Woirkmen’s Compensation Act in different
countiles and the mcurable nature of the affection ale mn favour
of this generally accepted theory

Leriche, however, believes m an oiganic cause He bases
his opmion on the fact that some cases have occuried mn non-
msured 1ndividuals, on the good 1esults of sympathetio
operations and on the mfluence of the sympathetic nerves
the production of experimental cedema He has produced a
frophic aedema by reflex sympathetric vaso-dalatation, the reflex
having 1ts o11gin 1 the contused 1egion

PAINFUL OSTEOPOROSIS (Sudeck, 1900)

This affection 1s chaiacterised by pams, swelling and a
typical X-1ay picture of the bones of the hand

The paimns come on 1 a vanable time after the injury , they
affect other 1egions besides the traumatised zone, they are felt
in the neighbouring joints and are not rehieved by immobilisa-
tion 1n plaster They ale sometimes severe and persistent

The hand 1s swollen, warm and looks stiff Leriche and
Fontame (Thesis of Tuefferd (3) ) lay great stress on the vaso-
motor phenomena1egistered by the PachonSphygmomanometer
These phenomena aie obseived 1n every case with a surprising
regularity Compared with the opposite limb, they show an
iciease m the amplitude of the oscillations which, once the
dusease 1s established, tend to get less and later to fall below
normal 1 the old cases

The X-ray picture 1s characteristic The outline of the
bones 1s at first very distinct the bones have a fine edge, the
covermng cartilage contrasting sharply with the subjacent
layeis of bone that are in the process of decalcification
The diaphyses are involved secondarily The first signs are
seen mn the bones of the carpus, which appear mottled and
striped , eveiywhere one sees alternating clear and dark
spots

The absoiption of bone continuing, the X-ray soon shows a
dull, fuzzy and homogeneous picture which gives the impression,
particularly at the level of the carpus, of an X-ray picture that
1s out of focus o1 of an intense tuberculous decaleification , 1t
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15 casily caused either Dy constiiction (its upper Imt 1s
then shaip), o1 by prolonged heating of the doisal region with
a lead spoon The appearance of this syndrome since the
passmg of the Workmen’s Compensation Act in different
countries and the incurable nature of the affection are in favour
of this generally accepted theory

Leriche, however, believes 1n an organic cause He hases
hig opimion on the fact that some cases have occurred in non-
msured 1ndividuals, on the good results of sympathetio
operations and on the influence of the sympathetic nerves m
the production of experimental cedema He has produced a
trophic oxdema by reflex sympathetsc vaso-drlatation, the reflex
having 1ts on1gin 1 the contused region

PAINFUL OSTEOPOROSIS (Sudeck, 1900)

This affection 1s characterised by pains, swellng and a
typical X-1ay picture of the bones of the hand

The pains come on n a varable time after the mnjury , they
affect other 1eglons besides the traumatised zone, they are felt
i the neighbouring jomnts and are not relieved by immobilisa-
tion in plaster They are sometimes severe and persistent

The hand 1s swollen, warm and looks stiff Leriche and
Fontaine (Thesis of Tuefferd (3) ) lay great stress on the vaso-
motor phenomena registered by the Pachon Sphygmomanometer
These phenomena are observed 1n every case with a surprising
regularity Compared with the opposite limb, they show an
increase 1n the amphtude of the oscillations which, once the
disease 1s established, tend to get less and later to fall below
normal 1n the old cases

The X-ray picture 1s characteristic The outhne of the
hones 1s at first very distinct the bones have a fine edge, the
covering cartilage contrasting sharply with the subjacent
layers of bone that are in the process of decalcification
The diaphyses are involved secondarily The first signs are
seen 1 the bones of the carpus, which appear mottled and
striped , everywhere one sees alternating clear and dark
spots

The absorption of hone contmuing, the X-ray soon shows a
dull, fuzzy and homogeneous picture which gives the impression,
partlcularly at the level of the carpus, of an X-ray picture that
1s out of focus or of an imntense tuberculous decalcification , 1t
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than two months.
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18 ot this stage that the differentinl diagnosis from the Iatter
disense may be difficult

Prognosis The prognoms 18 gloomy  Tho diseaso mny
como on after inmgnificant lesions  a sprain of a fingor a blow
on a phalanx or a sprin of the wrist (there were 12 such cases
out of 27 reported by Tuefferd in Jus thesi) A spontancous
cure 18 possible particularly m voung subjects  but in the aged
1 whom the discare 18 most often scen the evolution 1s townrds
distortion of the bones and ankylosis of the articular surfaces
When anhyloss occurs the pains disappear (Lericho)

Pathogenesis Since Sitdeck s description the bony atrophy
has been conmdered to bo duc to inactinity of tho bones
following upon prolonged mmmobiisation  Bohler reiterntes
this theory and believes that 1t 1s possible to prevent
osteoporoms by correotly immobihsing the broken bones while
allowing at the same time movements of all tho other joints
This theory 1s unquestionable but 1t is equally obvious that
post-traumatio osteoporoms 1s a totally different lesion from
simple bony atrophy due to snactitsty

As a matter of faot 1t does not always ooour after fractures
sprains and sumple contusions have been tho cause of it It is
& painful diseaso and—this is an important feature—it 18 accom
panied by vaso motor troubles  All this invohes a aympathetic
nfluence which Leriche has well shown According to him 1t
18 o case of vnso motor disturbances released by a pninful
trauma of which the sprain 18 the commonest typo (4) When
fractures are badly reduced the jownts are spramed and suffer
1n consequence and it 18 a painful reflex starting at the jont
and termmating n the bone that precipitates decaleification
by vaso-dilatation The frequent good results of carly novo
caino mjeotions whioh out the reflex arc at ita origun, show that
this theory is verifiable 1n a great number of capes

TROPHIC AND VASO MOTOR DISTURBANCES

Theso alone are of no great importance they are really
encillary phenomena

The nails longthen and somctumes bend back the skin
bocomes moist the hais grow quickly and a glossy shin
usually accompanies the painful sy mptoms

Cyanoais 18 frequent and 1s either locahsed to the regon of
the cieatrix or iffused over the whole hand  When cold

4—s
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sensations appear, the disease might be called post-traumatic
acrocyanosis (Leriche)

Treatment

“ The origin of these syndromes being solely vaso-motor, the
curative treatment can only be an attack on the vaso-motor
nerves that 1s destined to cut abnormal vascular reflexes, which,
by combining into a vicious circle, finally end up mn the patho-
logical syndromes already mentioned” (Leriche and
Fontane)

Methods. Two methods permit this action

Those whach cut the 1eflex arc at s oregim ,
Those whach cause hyper emaa

Methods Cutting the Reflex Arc

Local Anzsthetic Infiltrations (Novocamme) This method
of treatment was first started in 1930 by Leriche (5) as a result
of his work on sprains A sprain, according to him, 1s not
accompanied by anatomical lesions in the majority of cases,
1t 1s purely functional m origin and 1s due to the sudden vaso-
dilatation of the vessels of the part thisreflex phenomenonis
started by the pamn and by nothing else If this hypothesisis
true, 1t would suffice to abolish the pamn to abolish the reflex,
and, with 1t, the characteristic swelllmg and ecchymosis of
sprains It 1s easy enough to an@esthetise the painful ligaments
with novocaine, and in a great proportion of cases this early
infiltration pievents the onset of the signs of sprains

Smce then, Leriche has had his attention fixed on vaso-
motor reflexes and their origin from painful arcas, and he has
progressively adopted novocaine infiltrations for a whole series
of lesions

Novocame, 1 per cent , or percaine, 1/1,000, 1s mnjected in
quantities sufficient to infiltrate the pamful joint structures
As soon as the anwsthetic 1s acting the functional syndrome
improves, hut soon reappears (at the end of two hours on
the first day) The injections have, therefore, to be repeated
daily, and generally the duration of the anasthesia ncreases
progressively

« Tn ohstinate cases we have given more than thnty mfltia-
tions before getting a lasting functional cure but the
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patient and the surgeon must have courage to permst with 1t
(Leriche and Fontaine)

Section of the Digital Nerves Section of the dimital nerves
was advocated as soon as 1t was thought that the disease wag
due to ascending neuntis oniginating from a peripheral lesion
and by giving rise to & permanent anmsthesia 1t acts equally
well ag an infiltration of local anmsthesma by cutting the reflex
aro at 1ts source of origin, Sicard belioved n injeoting alcohol
mto the nerves rather than cutting them.

Methods causing Vaso-dilatation

Chemical Substances Acetyl-cholmo (Fischer) appears to be
very useful and 13 easy to administer as soon as the functional
disturbance 1s suspeoted

Physical Agents Heliotherapy Bier s constrioting bandage
and radiotherapy have all been advocated and been given by
different techniques

Surgery Surgical mterventions aro essentially carried out
on the sympathetio nerves either a peri-arterial sympatheo-
tomy or a sympatheotomy of the gangha or of the ram
communicantes

Peri-arierial Sympathectomy  Pen arterial sympatheotomies
must be performed at a very high level the axllary region
being the loweat level at which it should be done for otherwise
it 18 usaless

Ganghome or Rams Sympathectomy  They result in a vaso
dilatation that is more marked and of longer duration The
operation consmata either in outting the rami communicantes
or 1n ablating the steliate or the second thorncic sympathetic
genglion  Beforo performing those operations however it 1s
& wise precaution to infiltrate o local anmsthetic around the
stellate ganglion *  The object of this 18 to cause a temporary
paralyms of the sympathetic nerves which demonstrates whether

or not there is improvement in the lesions, if there 15 the

ganglion may be removed and if there is not 1t is better to
abstain

! Fontaine Teck of A g the stellate f A 1351
cbo&nmthamﬂdho?tbeeh\kh,thonmdhhpmhu{inthmmdmud
towards the carotid tubercls and i then mado to slide below and medial to
it1 1000 of 1 per cent novocains is then injectod. Proof that the ganglion
b Ansstbetived ja given by tho Claudo Bernard Hocner and &
bomolateral vaso-dilatation

”~y
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Indications and Results of Treatment

The Painful Syndromes

Causalgia. As 1t appears 1apidly, one can combine a local
mfiltration with an infiltration of the digital nerves Several
mfiltrations aie required as a rule , if they are msufficient, one
has recourse to ganghionic infiltration

‘““ Neve1,” says Leriche, “ have we had to operate for causalga
1esulting from lesions dealt with in this book ” But one must
have the necessary patience to contmue anasthetic infiltrations
for as long as 1s necessary

Diffuse Neuralgia. If there 1s a definte painful pownt of origin
which corresponds to a cicatrix, 1t 18 absolutely necessary to
start by excising the scar, to expose the coriesponding digital
nerve, to tie 1t, to mject alcohol above the higature and then to
cut 1t below the ligatwie The wound 1s then stitched or
grafted immediately, depending on the loss of skin

If there 18 no definate pownt where pressure causes paimn, one
may start by making injections of novocaine into the pamnful
region If this fails, one must not think of performing a peri-
arterial sympathectomy, but 1ather a ganghonectomy
Some lasting cures have been reported (Cavazanni, by
resection of the middle and inferior cervical gangha , Leriche,
Wertheimer (6), Bonmot (7), by inferio1 cervical ramisection ,
and Gino Pien: (8) by stellectomy)

But these good results are not the rule , Leriche and Fontaine
record two failures and believe that, 1n similar cases, one must
remove the second thoracic ganglon rather than the first
Radicotomy and cordotomy have, on the other hand, no place
mn the treatment of these conditions

Physiopathic Contractures

The therapy 1s similar novocaine mfiltration of the scar
and 1ts excision, then, 1n case of failure, stellectomy Leriche
and Fontame quote the case of a young man who had had a
left stellectomy done for stiffness of the left middle fingel,
which had followed an injury without fracture ** He 1ecovered
the movements of his finger on the mght of the operation and
the result was permanent at the end of three and a half years '

Post-traumatic Dorsal (Edema
In the mild varietres, physiotherapy 1s indicated © hot baths
and moist dressings DMassage must be absolutely proscribed
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at all stages of the discase (Secrétan and Patry) Bouchard
believes that hot air baths (50°-60°C) are very benefiowml
In another connection Lecdne used to mnsist from a prophy
lactic pomnt of view on the necessity of preventing theso
patients from putting on slings from which their hand hangs
over tho edge Dunng the war of 1814~18 he had seen the
prolonged use of such slings give rise to chronio cedems and
complete functional incapacity

In the severe types of cases iverse operations have been
performed  Schhichting has removed without benofit the
shaft of the third metacarpal bone because 1t gave a dark
shadow on X ray photographs  Brouardel quotes threo
amputated cases with recurrence of adema on the flaps of the
stump

The sympathectomies appear to be the only form of treatment
that have given excellent results 1n the hands of Leriche
(sympathectomies on the brachial and subclavian artories
and ramsections in obstinate cases) The results in the
hands of Bianchett: have howover beon leas oconstant and
less complete

If after soveral months of fruitless physiotherapy the patient
refuses operation, one must discharge hum and asscss the
dogree of permanent ncapacity resulting from his wound
while reckoning above all things the disability of the joints
Should a oure occur at & later date 1t will be ensy to revise
the indemnity

Operations on the sympathetic nerves work wonders
according to Leriche and Fontamme They describe 6 cases
which were treated successfolly 4 by high peri axllary
sympatheotomy 1 by perisubclavian sympathectomy and
1 by inferior cervical ramisoction  Wertheimer also describes
a few cases with equally good resulte

As the course of the diseaso 18 hopeless and as amputations
hnve had to be performed for certam cases ono must try
everything and one must not be discouraged to try another
operation 1f a previous one has failed

Osteoporosis

It ie difficult to deal meparately with hard @dema and
osteoporosun  for these two lemons aro often areociated and
the treatment 1s therefore amilar  Leriche and Fontaine
report 11 cases treated by
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Peri-subclavian sympathectomy 1
Peri-axdlary sympathectomy . . 5
Umlateral stellectomy 3
Combined stellectomy and peri-axillary sympathectomy 2

The functional symptoms and the swelling disappeared
1apidly m a few days, but recaleification was much slower

Trophic and Vaso-motor Troubles

These complaints ate mimmal when they occur alone (which
15 rare), and they are best treated by physical agents If they
persist and become troublesome, 1t 1s easy then to perform a
peri-axillary sympathectomy

In short, out of this long discussion of cases, which are
fortunately 1are, it seems possible to make the following
statement  ‘‘ novocamme nfiltrations done at the outset, as
soon as the first suspicious signs of panful or trophic complhea-
tions appear, and continued for as long as 1s necessary, are
capable of preventing the development of these comphcations,
which when left to themselves may well lead to the permanent
mvalidism of workmen who are victims of small injuries that
should have been absolutely bemign ” (Leriche and Fontaine)
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CHAPTER VII

WOUNDS OF THE HANDS AND FINGERS
SOCIAL PROBLEM

Toe surgery of the hand and of the fingers has this m
particular (1) A great proportion of 1t i8 not done by trained
surgeons to whom 1n any case 1t holds lLittlo ntereat ns a
general rule (2) Its maximum mcidence 1s in the working
olasses and it accounts for a considerable peroantagoe of works
acadents although this vares according to the different
trades the majonty of wounds of the hand are therefore
protected by their ingurance compames (3) Tho whole fature
of the patlent is dependent on the first operatton, which
ought to be dono as soon as possible A crush of the thumb
operated on at the outsot hcals in three weeks badly
treated 1t will dmag on for s1x months and cause permanent
cusability

The frequenoy of these small lestons the gravity sometimes
vital which thoy can present the long pertods of incapacity
from work which they lead to the frequent difficulties of
treatment the tramng skill and patience which they require
of thoso who treat them all act the following problem (a
ventable social problem because 1t demands surgical treatment
for & commumty) to deade who is to do the early operation—
wrongly called firat aid—m order to give tho best guarantee to
the patient

The pattents can indeed he treated

By their fannly doctor

At the ambulance room which 1s either attached to a large
factory or which 1s directed by a medioal man specialimng in
worhs accidents

By a tramed surgeon cither at hospital or at a prvate
chinn
Let ua conuder s objectively as possible the possbilities
of each one of the above mentioned and the tvpe of treatment
that they can mve to the mjured
1103
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The Fanmuly Doctor  Faerv guabhed practitioner has the
abaolute night of practicmge surgery. Further, the law of
1808 allows the patint full hberty of action m choosmg his
medical man <o that the great majonty of acadents are first
seen by g practitioner - Now  the Jatter can belong to one of
the following cnssos trom our pomt of view

The famdy phyacian, whos mentality  type of practice
and want of time do nat allow him to treat wounds  the
locality of s practice i the big centres allows him to send
these patients straight to the surgeon

The general prachitionsr the exigences of whose practice or
s 1cmoteness fiom a <urgeon force am to give per<onal
attention to these lestons which the general public judge as
~hght and for which thev would refuse early recourse to a
spectabist Tt s often the case that these practitioners have a
Iiking and possess no <small degree of <kill for this type of
surgers  Thev are  therefore, perfeetly capable of g@iving
excellent treatment  but therr duty hes m equippmg them-
selves 1 acquirmg the techmical knowledge, and m knowmg
the hnnts of thewr capabilities  Morcover, success will bring
them further cases, which will 1 their turn augment then
eaperience

The Ambulance Room The dispensary surgeon 1= at an
advantage m havimg facihities and equipment superior to those
possessed by the practitioner , he has a nuise and 1s alwavs
assured of a sufficient number of cases (whether he belongs to a
laige factory o1 1s situated m the nudst of an mdustnal centre)
The mmpossibilitv of m-patient ticatment however charac-
terises this tvpe of practice

The ambulance room has many advantages 1t affords facilities
for good woik and the medical man m chaige can acquue
considerable experzence I know some who are verv good.
Unfortunately 1t often happens that the medical man 1s not
attached to the place he only spends one o1 two hows there
and the nurse 1s on dutv for the 1est of the time The diessing
then becomes the essential feature of the treatment wounds
of bemign appearance are sunply diessed and those that look
severe are sent ito hospital - m both types of cases the
dispensaly 1s not only useless but can even be very
dangerous because 1t 1s based on a false concept, the
pironity of diessimngs I have visited m a laige motor car
factory, a model ambulance room, so “model ” that 1t has

ot e
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been copted by a railway company The decoration is on a
grandiose scale and ceramic throughont and only coloured
lamps and notices are used throughout The tables aro ultra
modern the essential feature of which 18 a battery of nickel
pumps which spurt out various antiseptic liquids of different
concentrations and which allow (theorctically) the nurse to dress
the wounds without touching anything with her fingers

This system works to everybody s satisfaction and 1s & step
1n the rght direction  1f one admits that the surgical explora
tion of wounds has not to be systematically performed and
1f one also admits that dressings must be everlastingly renewed
by anybody

But from the surgical pomnt of view such a conception 1s
wmadmismble to bring back the treatment of wounds of the
hand to pumps and ceramic decorations to lay down as a
prinaiple that an ambulance room which is expensvely
furmshed expensmve 1n upkeep (for the director is very well
paid) and useleas in the case of a more or less govere wound
of the hand may be & conception of enguteers but certarnly
not of dootors and more particularly of surgeons On the
contrary 1f 1t 18 admitted as we wish 1t to be that to give
adequate treatment to a wound of tho fingers a well-conducted
and early operation followed by rest and immobilisation of
the part and nfrequent dressings is nooessary then such
orgamsations are unwarrantable and do more harm than

I bave only spoken of well managed ambulance rooms the
object of which 18 to give treatment to injured workmen It
18 better to remain slent on the workmg (known to everyone)
of the small ones whero the injured workman comes to  have
dreasmgs  done once or several times a day and where the
practitioner calls from time to tune with his hat on, to mgn
certificates

The Surgeon The surgeon who secs tho patient in hospital
has the best guarantecs of competence of materal facilities
and asswstance Unfortunately he 1s not alwava interested
n this type of surgern L used to state that in the case
of cut flexor tendons 1t was botter to amputate the finger
immeditely for repair was doomed to failure I Lknow of
& case of & young man whose hand had been perforated from
a1do to side by a rifle shot fired polnt blanh, an excellent
surgeon immedutely performed a disarticulation of the wrat
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and vet the thumb, the <ccond and (fth fingers were nearly
mtact ' The «urgeon has o tendency to he non-conservative
and to petform rapid operations (generally an amputation)
The cub<equent wound will be diessed by a nuree, and the
period of menpacty will be seduced  This as cqually m the
mterest of the msurance compnny, which pays more i com-
pensation dunng prolonged con<ervative treatment than 1t
does e final settlement of o pamanent partial mcapacity
resulting from an amputation, the cum for which 1s generously
given but rarely much m amount,  Besdes, many patients
are loss anvious to have conscrvative treatment carned out to
its utmost  they aleo desire a 1educed pertod of ncapacity,
a penson rapidly scttled and a aeturn to work as <oon as
possible

Yet, conservative trentment 1s possible , 1t 1s the ideal for
which we ought to «trive, and 1t 1< the reason for the existence
of owr profession It 15 <o much more appropnate m these
cases because the hand 1s a vital part of the working man, and
because the compen<ation 1s paid by a 1uthless thud party—
the mmsurance company To adopt conservative treatment,
however, requires a lot of time and 1s full of difficulties For
example, Bohler estimates the time required for the imtial
operation of a compound fiactuie of the finger to be two to
thiee hours. Objection has been 1aised agamst the dispro-
portion between the length of time spent and the object 1
view, to which he answeis “ Is it more important to save
the hand of a young workman than to operate for an exten-
sive cancer m an old man ? What differtence 18 16 to
the patient if he 1s immobilised for six months, whether 1t
1s for a compound fracture of the femur or for a crush of the
thumb 2 ”

Personally, I am perfectly certain that the brsiest of surgeons,
wounded 1n a motor car accident, would think 1t perfectly
normal for somebody to spend three hours in treating his
wounds The case 1s beyond argument , the ideal to he aimed
at 1s to save as much as possible, and to sacrifice at the outset
only what must be sacrificed , but this differentiation can only
be made by somebody of experience and only at the first
operation We always fall back on the importance of the first
operation
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Conclusion

Since one of the carrent anxieties seems to be  to organise
I shall not hesitate to say that the treatment of wounds of the
hands ought to be orgamsed Bohler wntes ‘The first
treatment (on which the course of the lesion will depend)
must be 8o orgamused that the wound can be treated as soon as
possible during the day or during the might by a practitioner
who is expenienced 1n this type of surgery Further he who
has operated on and sutured the wound must be m a pontion
to do the after treatment in order that he might take faull
responsibility for the case  This results in creating clmics
for traumatic surgerv such as the one directed by Bohler
himself 1n Vienna, that of Judmne 1n Moscow and those which
have been organised 1n almost all the American cities It in
onlv such clinics that can give the necessary traming facilities
1 this tvpe of surgery to practitioners who will have to treat
the majority of theso cases a traming which necessarily requires
ss much practical work as theoretical knowledge In Paris
extraordinary courses are given on the subject both at the
Univermity and at various chinies but thev are only theoretical
In the out patient departments of the large hospitals the
student can acquire some personal expertence in the treatment
of small lesions of the hand but 1t 13 rare for the teacher to
gude him 1o thx

T am afrmid therefore that things will reman as they are
for a long time yet The orgamsation of chnies smmilar to
that of Bohler would run counter to the practice (if not the
1nterests) of the facultv of medicine of hospital surgeons and
insurance practitioners and finally to the sacrosanct dogma of
free choice There 13 therefore nothing to bope for

An 1mprovement would certamly occur if the mode of
remuneration were altered 1f the reverse of paying hitle for
an operation and comparatively more for dressings were
started 1t might be possible to obtan a thorough prnmary
treatment and infrequent dressings afterwards There 1s
nothing to hope for from that angle either

The only hope left 14 10 this worh I feel sure that the
majonty of practitioners are only too willing to treat wounds
of the hand and that the majonty of patients ask for the best
powsible care Vv book 15 thewr only guide for this tvpe of
worh and this 1s why I have spared no effort in making mvself
clear and have not heutated in going mnto the smallest detals
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I hope the advice given will be of some help to those unknown
fiiends who happen to 1ead these lmmes, and I hope, further,
that they will not blame me 1f they encounter carly failures,
which must of necessity occur m lesions that are <o difficult to
treat



PART TWO
INFECTIONS OF THE HAND
INTRODUCTION

A wHITLOW 18 always sertous and 1t 1s useless to insist on
this fact It 18 serious n 1teelf on account of the long time
required for 1ts cure 1t 18 particalarly serious on acoount of
the local or general complications 1t may give rise to (1) A
goneral mnfection may kill the patient an abscess of the hand
only too often arrpples 1t

The surgeon 1s nearly helpless tn preventing septicemis
which 18 a8 & matter of fact more often due to the virulence of
the wnfecting orgamam and the poor resistance of the patient
than to the local extenmon of the whitlow In the previous
lustory of cases of per: nephric abacesses how ofteny does one
find a sumple paronychia (A. Iseln) 1 Similarly a large abacess
of the anllary glands may develop on 1ts own after 8 complete
cure of the causative whitlow In the extreme case viz &
small punctured wound there 18 not even a whitlow but a
septiommia from the very commencement

On the contrary surgery 1s all powerful against the spread
of & whitlow A whitlow 1f properly treated ought not to give
nse to complications and ought not to spread The proper
treatment of & whitlow consists 1 openmg the foous of infection
largely and 1n expoaing the purulent traocts leading from 1t To
kmow where the pus is mtuated and to know where it 18 going to
spread to 18 to know the whole surgery of suppuration.
Unfortunately whitlows are still often badly treated. One
hes only to look up the registers of any Paris hospital to
convinoe oneself of this fact The average duration of treat
ment 18 four to six weeks many take one and a half to two
months and have amuses and almost all are ncised on two or
thres cocasions 8o that a whitlow becomes a constant dread
to surgeons who are exposed to small punotures partioularly
when operating on septic cases The Lst of those victima
would be too long to give here but we cannot help
of two old colleagues one Deroche who died 1n 1826 as a result

m
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of an abscess of the hand, the other W, , & surgeon on the
outsknts of Pais, who, on account of his encigy, can stll
operate despite the state of s Ieft hand, which was scriously
crippled by an abscess of the hursae in 1925.  Such occuriences
ought to be very 1are and can only be accounted for by the
extraordinary vinulence of the moculated micio-orgamsms A
whitlow which 15 properly opened and well tieated ought to
heal 1apidly and naturally  Simee we have been treating
whitlows according to the modern techmques, T have practically
never seen any compheations, they have all been cured by a
smgle masion, and the average dwation of the diessings has
been 1educed to thice weeks

This progress 13 mamly due to a better knowledge of the
pathological anatomy of the lesions, and not to the adoption
of any new form of ticatment It 1s simply due to the fact
that, having a better knowledge of the locality and the lnes of
spiead of the pus, we have been able to adopt new mecisions
which open the collection at 1ts optimum pomt, and which
dram 1t as well as possible  But 1t 1s obvious that, 1n oider to
make an adequate meiston, one must have an analomical
knowledge of the locality of the mmfection and 1ecogmsc 1ts
variety by a clmcal eaamination  We have been compelled
to elaborate the classical 1deas which have, after all, only been
shightly modified since Chassaignac, Dechambie, and the theses
of Chevalley and d’E Schwaitz We aie not tiying to suggest
that these lesions fall mto a narrow speciality to be practised
by a few surgeons, the proceduies to be desciibed can be
practised by any practitioner who may feel himself compelled
to study cairefully the reasons and the techmque

We shall first describe the general piinciples that govein
the treatment of all varieties of infections of the hand In
a second chapter we shall describe the noimal anatomy of the
cellular spaces of the hand, spaces mm which all types of
mnfection origmate and spread, for 1t 1s only by a propei
knowledge of these spaces that the progress just stated has
been made This chapter ought to be studied, pondered over
and assumilated , for although 1its contents are very simple,
they concern a very different anatomy from that usually given
mn the classical text-books Finally, we shall deal successively
with the anatomical characteristics, chnical couise and
treatment of every variety of whitlow and infections of the

hand
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My first book written mn 1027 had been greatly influonced
by the remarhable studies of Professor Allan B Kanavel (2)
and of Klapp and Beck (3) The number of cases scon between
1027 and 1930 and particularly the 217 cases collected mn
1930 in the out patient dopartment of the S8ant-Louls Hospital
have made us realise that those authors had only dealt with
the general aspect of the problem many problems had stll
to be clanfied many gaps to be filled 1n 80 muoch so that
improvements wero possible I have thus been led to describe
a new varisty of subcutaneous whitlow (for as far as we can
find from the literature it scems to have escaped the attention
of all anthors) the 1whilotw of the second or smddle segment of the
finger I have also been compelled to modify the mamons for
whitlows of the pulp and particularly those for tenosynovitis
and finally to rearrange completely the 1mportant chapter on
Infeotions and abscesses of the cellular spaces of the hand

The pathological anatomy of these lestons 18 therefore the
foundation of the whole problem hence we have made an
effort to give 1t o fuller deseription than that given by the
classical text-books Here 18 the clasmfication that we have
adopted it 18 easy to understand and to remember for each

vartety has tts oton chimeal fealures and 1ls own partrcular
TNCISIOR

Whitlows
Superficral (1n one of the lnyers of the shin, the nail being
considered as part of the epidermis)
Phlyctenoid whitlow
Per1 ungual whitlow (paronvchia)
Sub-ungual whitlow
Anthracord whitlow (furuncle of the finger)
Acute spreading infeotions
Gangrenous whitlow
Erysipeloid
Deep subcutaneous
In the cellular spaces  cellulitis
Whitlow of the pulp (third phalanx)
Whitlow of the second phalany (middle segment)
Whtlow of the first phalanx (basal segment)
In the tendon sheaths  tenosynovitis
Digital tenosynovitis of the second third and fourth
fingers (the others being abscemses of the hand
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1ather than whitlows of the fingers, on account of
then  commumication with the carpal tendon
sheaths)

Osteomyelitis of the Phalanges : they are usually secondary
and very exceptionally of primary origin They occur
mamly in the texmmal phalanx and very rarely in the
proxmmal phalanges

Arthritis : they are also primary o1 secondary

Abscesses of the Hand
Super ficral phlyctenoids (septic corns)

Superficral anthiacoids, mainly on the dorsum of the hand
Deep sub-aponecuiotic
In the cellular spaces  thenar, hypothenar, mddle
palmar spaces (p1e-tendinous, retro-tendinous, com-
missural) and doisal
In the tendon sheaths 1adial and ulna:

It 1s to be hoped that many suigeons will be convinced by
ow aiguments and that the adoption of the techniques advo-
cated m this book will give them as good results as those
obtamed m the chimes of Piofessor Moure and Dr Robert
Monod, not only by us, but also by the most modest colla-
borators who have been willing to follow the lines of treatment
desciibed further on mm this book

Five yeais have passed smce I wiote those lines and proposed
this classification I have seen very many patients since and
none have mvalidated what has been written So, m the
present edition, the pait dealing with “ Infections ” 1s very
Iittle alteted Three new chapters have been added, Acute
spreading wnfections, Gangremous whatlows and Eryswpelowd ,
but the chapter dealing with abscesses of the cellular spaces
has not been altered at all the presentation of tenosynovitis
alone has been modified, for its substance 1s the same
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CHAPTER VIO
GENERAL PRINCIPLES OF TREATMENT

Brrorr desanibing the inemmons resulting from anatomicel
researches which will be given later we shall deal with the
genersl prineiples of treatment

The Treatment must be early, for 1t 1s only at the outset
that infections of tho cellular spaces and tendon sheaths are
well localmed Negleoted, they quckly spread and cause an
infection of the whole hand with & hopeless prognoms

But the Diagnosis must be certaln 1t 18 better 1f in doubt
about the localsation of the pus to wait a few hours or a few
deys for an incimon made too early badly performed or
carried out haphazardly would risk infecting the ocellular
spaces ot & tendon sheath that are not already affected On
the contrary one must recognise the presence of pus and
operate as soon as possible the surgeon must know where to
look for pus

The Necessity for a Perfect Anzesthesia and a Bloodless Field,

The opening of a whitlow such as we understand 1t is
totally different from the clasmeal thrust that the pract:
tioner gives under ethyl chloride anmethema on a cormer
of a table Tt 18 & genuine small operation 1n which one must
oxpose the foous of suppuration, excise all the nearotic tissues
explore the pomssible tracts of spread and which lasts several
minutes In order that 1t mught be properly carried out one
must work calmly on & patient who 18 perfectly anssthetised
and one must have a clear field of vision, 1 ¢ under the protec
tion of a tourmquet These two precautions appear obvious
and yet they are very seldom observed as we can always
verify by the patients who have been already operated on else
where and who come to see us in hosprtal or in private The
great majorty of complicaled cases that we harve kad to treat
had been inersed elsewhere These mcimons were 1n some cases
msufficient and 1 others too extenmve baving spread the
infection and irreparably mjured some mmportant structure of
the finger  but they all had one common characteriatic  the
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rather than whitlows of the fingeis, on account of
then  communmeation with the caipal tendon
sheaths)

Osteomyelitis of the Phalanges . they are usually secondary
and very exceptionally of primary origin. They occur
mamly 1 the terminal phalanx and very rarely m the
proxmmal phalanges

Arthritis © they are also primary or sccondary

Abscesses of the Hand
Super ficral phlyctenowds (septic corns)

Superficial anthiacords, mamly on the doisum of the hand
Deep sub-aponcurotic
In the cellular spaces  thenai, hypothenar, middle
palmar spaces (pre-tendinous, 1etro-tendinous, com-
missual) and doisal
In the tendon sheaths 1adial and ulnar
It 15 to be hoped that many suigeons will be convineed by
ow aiguments and that the adoption of the techmques advo-
cated mn tlus book will give them as good 1esults as those
obtamed m the chnies of Professor Mouie and Dr Robert
Monod, not only by us, but also by the most modest colla-
borators who have been willing to follow the lines of tieatment
described further on 1 this book

TFrve years have passed smee I wrote those lines and pr oposed

this classification I have seen vely many patients smce and
none have invalidated what has been written So, mn the
present edition, the pait dealing with * Infections ” 1s very
httle alteted Thiee new chapters have been added, Acute
spreading wnfectrons, Gangrenous whitlows and Erysipelord ,
but the chapter dealing with abscesses of the cellular spaces
has not been alteied at all the piesentation of tenosynovitis
alone has been modified, for 1ts substance 1s the same.
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Finally, the objection raised agsinst post-operative pain 1s
worthless  Post-operative pain oocurs after all general
anmathetics beaides, the Iatter are not without danger and are
practicable only in surgical climes It 18 a grossly exaggerated
objection, for none of our patients has ever complamed of
intolerable pain after operation

General Anmsthesia  Local anssthesa 18 impracticable n
whitlows of the proximal phalanx, in tenosynovitis and in
all varieties of abscesses of the hand One must not think of
mjecting & locsl anesthetio near foar of suppuration, which are
often difficult to localse Regional mtravascular anmsthesia,
recontly studied by my friend P Cahen, cannot be employed
in infections Finally, anmathesis of the nerve trunks at the
elbow or higher up is not yet a practical propomtion General
anmsthesin 15 therefore the only expedient The neceasity of
using a general anmsthetao is & source of great worry to 1solated
praotitioners but if one conmders the dangers of infections of
the hand and the difficulty of oarrying out proper treatment
it becomes obvlous that such cases do not fall within the
provimee of a practitioner but rather within that of the expen
enced surgeon. In any case decentralisation 1s sauch at
present 1n France that a trained surgeon should be available
anywhere

Many doctors have told me that patients were not very
Leen to be anemsthetised my impreasion has been the
reverse, the first word of every patient being above all
doctor, give me a good anmsthetic ~ Everything 1s therefore
m favour of our two propositions perfeot anmsthema bloodless
field and our regretted teacher Lectne always said ‘A
deasive progress will be made on the day when everyone 1s
convinced that & whitlow must be operated on only under a
perfect anesthesin

The anssthetio of choice 1 such cases 13 Evspan  Credit is
due to Dr Robert Monod for having mtroduced this wonderful
drug in France and for having made a systematio study of it
In s clinic 1t has been used regularly since 1933 without the
ocourrence of any accrdent or even the shghtest alarm

Liho all anmathetics 1t must bo given according to a rigorous
techmque Evipan does not economise an asmstant for
the patient must be watched and bus jaw lifted until he recovers
The technique employed in Monod's chnic 1s as follows An
intravenous injeotion of 3 ¢ ¢ of evipan 18 given alow Iy over
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pamnful memory of the patient Some of these cases had had
a local appheation of ethyl chloiide , others had had novocaine
“rmgs,” doubtless insufficient, or had heen operated on before
the onset of anwsthesia , finally, some patients had not been
anaesthetised at all I canunot help shivering when I think of
a pregnant woman with an abscess of the ulnar bursa, on whom
a practitioner had performed a 2-cm. mcision 1n the palm of
the hand without an anmsthetic (and had cut the flexor tendon
of the httle finger) And yet we possess a perfect method of
anwesthesia m the “ring” of Reclus, 1t can be used i all
whitlows that do not affect the basal part of the finger, namely,
those of the pulp and of the second phalanx All the other
whitlows, whether they are i the cellular spaces or in the
tendon sheaths, must be operated on under general an®sthesia,
as they call for one or more mmecisions in the hand

‘““ Ring "’ anzaesthesia 18 a simple technical procedure, and 1t
has already been described on p 13

Objections 1a18ed agawnst ** Ring >’ Anwsthesia 1t has been
blamed as being useless, as dangerous and as a cause of pan
two hours after the operation, pain which ‘“ 1s even worse than
that caused by the mecision ”” Those who say 1t 18 useless are
partisans of an operation without any anesthesia, their
number and their practice will, doubtless, shrink Our teacher,
Professor Archibald of Montreal, has told us of having seen fo1
the first time i 1900, at a German congress of surgery, the
demonstration of “ring ” anmsthesia Czerny, then an old
man, gave vent to all the scorn he could muster for a ridiculous
and complicated practice and said that, in his chme at Heidel-
berg, they did not make such a fuss with a scalpel, ““ well
sharpened, the best an®sthetic,”” and with a single thrust made
by surprise, the whitlow was mcised and nobody ever com-
plamed

The most dreaded danger 1s subsequent gangrene of the
finger , this complication was discussed at the Socidtd de
Chirurgre of Paris (1), and this excellent type of anzesthesia
became strongly suspect 1 was able to report, during the
debate, 122 cases done mn 1930 without the shghtest mncident
We have, on the other hand, observed 3 cases of spontaneous
gangrene of the fingers following upon an mfection and n which
“ g anwsthesia had not been used I must add that we
have always used novocane without the addition of adrenaline

(Mouze)
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erther corrugated (Delbet) or flat and cut from cuffs of old
gloves (Kanavel) Theiwr width should be 5-7 mm

Drains must not be used 1n irregular cavities such as those
which result from the evacuation of a cellulitia of the pulp or
of the hand for brisk homorrhage always ocours & small or
large gauze wich aocording to the mze of the cavity isall that
is requed Tt has the advantage of hesping the edges of the
wound open

In ahort rubber drams and strips are mdicated when there
are communicating incisions (counter inoions) Gauze wicks
are preferable when thero 18 only one masion for they do not
get displaced and they dramn the suppurating cavity

As a rule drains must not be laft in too long and should
be removed as soon as the mflammatory signs (cedema and
lymphangitis) have disappeared One must not stmiply wart
for the end of suppuration for bewng foroign bodies they
maintainit Gauge wicks must be left to fall out spontaneously
they are detached by the pus and are usually extruded between
the third and fifth day

Some Germen suthors drain with a metal retractor which 18
held open by an elastio band  this must be very pawnful and
is only useful because their incisons are badly placed

DRESSINGS

It pams me to see dressings badly performed o praotice
which indicates a habitual Iack of appreciation of the exact
significance of an aot which 18 elementary but which 1s generally
musunderstood

The sole purposo of a dressing 18 to protect the wound from
external contamipation (1n the case of wounds of the hand and
of the fingers it also 1mmobilises ) It 18 not a therapeutic
agent but a protective one  Its role 18 to absorb the sccretions
of tho wound and to prevent them from soahing through for
when that occurs the dressing 1a no longer a protection  this
should be obvious to anybody
Tho dressing requires four components 8w abs or compresses
bsorbent cotton wool impermeable cotton wool (carded
¥ool) and bandages In addition 1t 1a the rule to use
f antisoptio to  wamh the wound  asit ueed to be
now mahe a seriatum study of the import and
component of the dreaemy
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two minutes, watch m hand, the patient 1s asked to count,
and the time taken and the amount given for loss of con-
sciousness aie recorded (generally between 2-6-4 ¢ ¢ ), a similar
dose 1s then given moie rapidly  Ifa long operation 1s expected,
1t 15 as well to give, as required, the total amount (10 cc)
slowly and progressively The anwsthesia lasts four or five
minutes, and 1if this duration 1s too short, a few drops of ethyl
chloiide o1 ether will prolong the anmsthesia to whatever time
1s required  The patient comes 1ound natwially and vomiting
1s exceptional

INCISIONS

Heire agamn, one must go agamnst acquued habits 4 whetlow,
wherever suuated, must never be opened by a median wncision,
for the latter has all the faults 1t gives poor dramnage because
1t diains the summat of the abscess, 1t allows hexmation of the
flexor tendons through the mecised edges of the synovial and
fibrous sheaths, finally, 1t leaves a vicious scar, which retracts
the finger and makes 1ts use unpossible, even 1f the flexor
tendons do not slough out

The pimeciple 1s the same for the whole surgery of the
fingers, and we shall see 1ts application i cut tendons In
cases of suppuration, the mcisions will be placed on the lateral
aspect and they will expose all the tracks of spread of the
infection A detailed study of the incisions for each particular
case will be made later

DRAINAGE

The mode of diamnage 1s of secondary interest, 1f the 1ncision
has been made 1n the proper place and 1s of sufficient length
Depending on the case, small drains, narrow rubber strips or
gauze wicks may be employed

Drains must vary in diameter from No 15 to No 301
according to the mcision They must never be wused wn the
fingers, but only mn the hand and wrist In the finger there 1s
Little room , they press on and cause necrosis of the blood
vessels, the skin and the tendons In the hand there 1s more
room, and there are no drawbacks 1n placing them into the
mncisions to be described later

In the finger 1t 1s better to use rubber strips which aie

1 French Catheter Scale
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the wound The only one that ought to be used 1in the
wound 1tself is Dakin s flmd for 1t 18 weak slightly caustic
and 18 endowed with considerable power of dustruction of dead
tissnes 1t s therefore an antiseptic for clhmination It
must not be used once the wound 18 clean as it then makes
the wound bleed and 15 of no further use

Choice of Type of Dressing

The type of dressing will depend on the actual state of the
Infected wound Every infection goes through various stages

A stage of sflammatory mmvaston with cedema lymphangitis
and general signs

A stage of eltminanon  pus s draiming the swellmg 1s
disappesring the necrosed tissues are being ehiminated as
greenish white hard slonghs and secretion is abundant

A stage of repasrr—everything that ought to have been
eliminated has disappesred the wound is red and granulating
the cutaneous edges are adhorent to their beds and cicatrisation
18 about to stert

Each period requires & different type of dressing

{a) Inflammatory Perlod Tho infeotion is general as well
as local. One must therefore treat both put the patient to
bed give lum plenty to drink and make use of vaccines and
drugs as required

Thus is the stage of the diseasc when hot and most dressings
are indicated (usmng either aloohol or Dakon s flmdl both very
dilute} The swabs and the absorbent cotton wool are well
moistened and a layer of non-absorbent cotfon wool 15 placed on
top in order to mamntamn moisture while allowing aeration I
bave completely disearded the usc of impermeable matenals
even the perforated ones as advised by Kanavel for they give
T80 10 macoration and swelling of the skan  The hand having
been dressed 1t must be immobilised on a sphnt and kept
slightly elevated The moiwst dressmng 1s not renewed many
times & day the bandage 1s undone three or four tunes m
twenty four hours the non-absorbent cotton wool 18 removed
and the absorbent Iaver is then momtened with warm stenle
water which must not give a sensation of burming the
temperaturo of the water must be tested before appheation

“\ﬂw nuree or the dootor by pouring some of 1t on their

on absorbent wool and the bandage are then replaced
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Absorbent cotton wool 15 the essential part of the dressing,
for 1t only will ahsorb the secretion The more the wound
secietes, the gieater should be the thickness of the cotton wool
For ecconomical reasons, we use cellulose sheets almost
exclusively at the American Hospital , 1ts absorptive capacity
15 greater than that of cotton wool, and 1ts cost price 1s one-
third less It must be enclosed 1n a layer of gauze (the American
dressing), for otherwise 1t frays Compared with cotton wool,
1t has the shght disadvantage of being less supple

Gauze swabs aie not used to dry up the secretion, for they
have a poor absorptive capacity and are very expensive
They aire sumply used to separate the cotton wool from the
wound, for there 1s nothing so disagreeable as a wound that
15 stuck all over with cotton wool It 1s, therefore, useless to
accumulate layer upon layer of gauze on the wound as 1s often
seen , a single layer 1s sufficient

Impermeable cotton wool has the sole function of preventing
the filtering through of secretions absorbed by the absorbent
layer It 1s not, therefore, necessary to use a large amount of
1t , a thin layer 1s sufficient, but 1t must be a contmuous and
enveloping layer

The Bandage. The bandage must fix the diessing, prevent
1ts displacement from over the wound and immobilise the
hand or the finger when a splint 1s incoiporated It must be
well applied and must be sufficiently tight without mterfering
with the circulation of the pait This 1s why the elastic type
of bandage (Velpeau’s or crape bandage) 1s the only one that
ought to be used, despite 1ts relatively high cost It 1s, 1n my
experience, impossible to apply a dressing correctly with gauze
bandages, even when moistened, as 1s often done 1in the
hospitals of Paris

Antiseptics.  Alcohol 158 the antiseptic most commonly
used , 1t 15 expensive, and, as 1t coagulates the blood, 1t has
poor cleansing qualities

Ether has a disagreeable odour to the patients, 1t 18
mmflammable and 18 equally expensive, but 1t cleans the blood
and dissolves the fat For some years now, I have used only
two antiseptics that have the merit of beimng effective and
cheap Dakin’s solution cleans when there 1s no fat to dissolve,
and 1s an excellent antiseptic, petrol cleans every time there

are fats to dissolve
The strong antiseptics aie useful to clean the skin around
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the wound 'The only one that ought to be used in the
wound 1teelf 18 Dakin s flud for it 18 weak slightly caustio
and is endowed with conmderable power of destruction of dead
tissues 1t 1s therefore an antiseptlo for elimmation It
must not be used once the wound 18 clean, as 1t then makes
the wonnd bleed and 1s of no further vse

Choice of Type of Dressing

The type of dressing will depend on the actual state of the
infected wound Every infection goes through various stages

A stage of wnflammatory nvaston with edema lymphangtis
and general signs

A stage of ehmunation  pus 1s drening the swelhng 18
dmappearing the necrosed tinsues are being ehminated as
greenish whte hard sloughs and secrotion 1« abundant

A slage of repmr—overything that ought to have been
eliminated has disappeared the wound 18 red and granulating
the cutaneous edges are adherent to their beds and cicatrisation
18 about to start

Eaoch pertod requires a different typo of dressing

{a) Inflammatory Period. The infeotion is general as well
as local One must therefore treat both put the patient to
bed give hum plenty to drink and make use of vaccines and
drugs as required

Thun 15 the stage of the disease when hot and moist dressings
are indicated (umng erther aleohol or Dakin s flmdl both very
dilute) The swabs and the absorbent cotton wool are well
mowtened and a layer of non-absorbent cotion wool 18 placed on
top in order to maintam mowsture while allowing aeration I
have completely discarded the use of impermeable materiala
oven the perforated ones as advised by Kanavel for they give
rise to maceration and swelling of the skin  The hand having
been dressed it must be immobihsed on a splnt and kept
slightly clevated The moist dresmng s not renewed many
times a dny the bandage s undono three or four times n
twenty four houra the non absorbent cotton wool 18 removed
and the absorbent layer 1s then moistened with warm sterile
water which must not give a sensation of burning the
temperature of the water must be tested before appheation
kv tlhe nuree or the doector by ponring rome of 1t on their

and

The non-abeorbent wool and the bandage are then replaced
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Every twenty-four hows the surgeon himself must remove the
whole dressimg and verify the progiess of the wound

(0) The Elimination Period. The general signs have impioved,
suppuiation 1s established and the folds of the sk 1eappear
as the ccdema dwsappears  The warm and moist dressings aie
now discontinued The wound and the surrounding skm are
washed with Dakin’s flmd, a swab moistened with the same
flud (this prevents the dressmng from shppmg off on the
shghtest movement) 1s then applied to the wound, dry absorbent
and non-absorbent cotton wool are then placed over the gauze
and a bandage 1s apphed to securc the lot m position  This
dressig ought to be 1enewed only once every two days, unless,
of course, 1t 1s soaked thiough

(c) The Period of Repair The wound 1s clean and granu-
lating, 1t still suppurates and will contmue to do so until 1t 1s
completely covered by epidetmus The essential thing 1s not
to distiab the process of 1epan, and the appheation of anti-
septics to the wound must now cease The wound must,
however, be protected by a diessing that does not stick
(balsam of Peiu o1 collargol omtment , I do not hike vaseline
because 1t causes maceration) which must not be 1enewed
more often than twice a week, unless, of couise, a 11se of
temperature, lymphangitis o1 pamn demands an mspection of
the wound

The sulver mbrate siick now becomes an essential weapon,
but 1t 1s 1a1ely used propeily How many times have I seen
wounds, draggmng on for weeks, cuted m a few days by the
proper application of silver mtrate The puipose of this
caustic 1s to burn exuberant granulations which, on account of
then height, mterferie with the mgrowth of the fine bhush-
grey layer of epideimis that encncles the wound One has
only to examine the wound with a magnifying lens to realise
this fact When the granulations aie destioyed, the obstiuction
1s removed and the piogiess of epidermal growth then takes
place sometimes with surprising 1apidity

The silver mtiate stick must be potent, the tieated granula-
tions must turn clear giey and the wound must then be diessed
with a dry dressmg Two days later, an niegular and dark
scab covers the wound, a scab which 1s not adherent and which ~
often comes off with the dressing  The wound 15 then diessed
with a fatty dleémg As a general 1ule T apply silver mtiate

gvery fom days, unless the granulations are very exuberant
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The Renewal of Dressings All that precedes 18 dictated by
the anxiety for respecting the prooccss of clcatrisation and for
mamtaining good immobilisation It means that the dressings
must be changed very rarely This 18 an essential point which
we will continue to ineist npon 1 the study of each particular
case

Immobilisation of the Hand

Expertence gawed during the last few years has tanght me
that an mfected hand must be immobilised af the owtset without
waiting for the stage of repair as I used to do  Immobilisation
gives remarkable benefit to all infections whatever they are
are not the cases of adolescent osteomyelitis put in plaster
at the present moment while waiting for operation !

I willnot however, go as far as my friend Raymond Bernard
who advocates the :immobiisation mn plaster of all whitlows and
abaooasos of the hand. A small metal epling moorporated
the dreasmg 18 qute sufficient for these cases & splmt of sheet
metal for the finger and a wire mesh sphnt for the hand or
several fingers  An 1llustration of the latter aplint 18 given on
p 27 Fig 6

The splint must naturally be bent v order {0 mmobilise
the hand or the finger sn the posstron of funciion (v p 18) We
are here dealing with a fundamental principle which can be
stated thus The treatmeni of nfections of the hand entails
two phases  a surgical period and an orthopadic period

Mobflisation

Mobilisation must not be early and one must wait for healng
of the waund to cccur It 18 only when healing 1s complete
and not before that 1t must be started In other words the
patient will be told to flex his joints only after the reparative
stage 18 over Tho splint will be removed to allow the changing
of the dreseings The occason will be used to mobilise the
different joints of the fingers and wrst actively at first 1 e
the patient carrying out the movements himself then passively
for anhyloms appears gradually Onoe crcetrsation is complete
all the resources of physiotherapy can be utilsed but their
results are not to be compsred with those obtained with
constant aotive movements and oocasional pasmve movement
which on the other hand demand much more energy on the
part of the patient and of the surgeon
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Iivery twenty-four hours the surgeon himself must remove the
w hole dressing and venify the progiess of the wound

(0) The Elimination Period. The general signs have improved,
suppuration 1s established and the folds of the skin reappear
as the cedema disappears  The warm and moist dressings are
now discontmued The wound and the surrounding skin are
washed with Dakm’s flwud, a swab moistened with the same
flmd (this prevents the dressing from shppig off on the
shghtest movement) 1s then applied Lo the wound, dry absorbent
and non-absorbent cotton wool aie then placed over the gauze
and a bandage 1s applied to sccure the lot i position This
diessing ought to be 1cnewed only once every two days, unless,
of couise, 1t 1s soaked thiough

(c) The Period of Reparr. The wound 1s clean and granu-
lating, 1t still suppurates and will continue to do so until 1t 1s
completely covered by epidetmis The essential thing 1s not
to dustwib the process of repan, and the applhcation of anti-
septics to the wound must now ceas¢ The wound must,
however, be protected by a dressmng that does not stick
(balsam of Peiu o1 collargol omtment , I do not like vaselme
because 1t causes maceration) which must not be 1enewed
more often than twice a week, unless, of course, a 11se of
temperature, lymphangitis o1 pam demands an mspection of
the wound

The silver mutrate stick now becomes an essential weapon,
but 1t 1s 1arely used properly How many times have I seen
wounds, dragging on for weeks, cured mn a few days by the
proper application of silver mitrate The puipose of this
caustic 1s to burn exuberant granulations which, on account of
thewr height, interfere with the mgrowth of the fine bluish-
grey layer of epidermis that encircles the wound One has
only to examine the wound with a magnifying lens to realse
this fact When the granulations are destroyed, the obstruction
1s removed and the progress of epidermal growth then takes
place sometimes with surprising 1apidity

The silver nitiate stick must be potent, the tieated gianula-
tions must turn clear grey and the wound must then be dressed
with a dry dressing Two days later, an niegular and dark )
scab covers the wound, a scab which 1s not adherent and which
often comes off glth the dressing The wound 15 then diessed

with a fatty dressimg As a general 1ule I apply silver mtrate

evely foul days, unless the gmuu]atlons are very exubcorant
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are elther poorly localised or that have a tendency to spread
The dose varies according to the resistance of the patient
When I was a remdent 1n the climc of Professor Delbet the
dose used to be 4 6 or 8 o ¢ given every two days in the same
~ thigh The genersl reaotion which follows the mjection is
severe but of good prognostic mgmficance and the severe pam
it gives rise to causes a pseudo paralysis of the lower hmb

Bacteriophage

The struggle aganst infestion has been helped within recent
years by the introduction of & new weapon—bacteriophage
Raigs (2) Bauvé and Jaoquemaire Dumas (3) have published
casos of whitlow that were cured without operation by the
mjection of these ultra microbes In the clinio of Moure (4)
we have carried out extenmve trals first with the mmple
commeraial bacteriophage and lster (on account of failures)
with a combmation of bacterlophage end anta virus, as
advooated by Dr Rosenthsl () We have had reeults that
were surprisingly good and constant in furuncles and carbunoles
but 1ts usefulness in whitlows 1s slight exocept In cases of
anthracord whitlows which are sumply furuncles of the fingers
end hand and on which we did not operate in order to compare
two series of cases (a) 14 operated cases (b) 16 oases
treated by combined therapeutio measures (v p 140) In the
other varietles of whitlows we have given up 1ts use partly on
account of the constant results obtained and partly on aceount
of the pain caused by the mjections pain which 15 as bad as
that caused by an meision. We prefer surgical treatment for
these cases because 1t 18 certamn and because as a rule 1t
brings about a cure by a mmple incision

On the other hand when adequate dramnage has been
established baoteriophage apphed on the dresmng has a definite
antisoptic action but 1ts value 18 very diffioult to appreate
properly nevertheless we often use it on mmple chmical
grounds Ono must not naturally mux baoteriophage and
antweptics for the latter kill the former

Sulphanilamides

Theso chemical compounds are not to be compared with the
common antiseptics whose bacterioidal powers demonstrated
1 titro are supposed to be equally good 15 rico It is exactly
the contrary that happens with the hydrochlorate of
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Hand Baths

In all the foregomng, no mention has been made of hand
baths, the use of which 1s, however, very prevalent. In 1ts
classical form 1t used to be given 1n a long zinc bath, the
modern version 1s a small glass tank with electrical currents
passing through

Hand baths are only admissible 1f there 1s no open wound ,
they aie then useful m 1elieving pamn and mn promoting the
localisation of pus  Bul, as soon as an open wound makes s
appearance, they must be absolutely proscribed They give &
certain feeling of well-bemng to the patients, but the danger of
1e-nfection 15 so great that this easidy exceeds ther shght
advantages It 1s, m fact, impossible to give aseptic baths
They give rise to swelling and maceration of the skin, closure
of the incisions and a deep infiltration of the paits, and
oigamisms that are carried mn by the flmd are brought into
close contact with all parts of the wound At the termiation
of a well-treated nfected wound the tissues have acqured &
certain resistance to the original orgamisms, but their defenstve
powers are not equal to a new mfection This 1s llustrated by
Case 47 (p 204), in which a tenosynovitis that was almosb
healed resulted m sloughmng of the tendon after numerous
baths Furthermore, Garlock and later S. Koch have shown
that tendons are very resistant to streptococcal infections, but
that secondary staphylococcal infection 1s always fatal to them.

Vaccines

Of all the vaccines 1n common use, propidon 1s the only one
that has given us satisfactory results It sometimes works
wonders , for example, Delbet, at the Sociéié de Chirurgre,
reported a case of tenosynovitis of the radial bursa that was
cured by vaccines alone We have seen an infection of the
ulnar bursa which was rapidly 1mproving following the
admimstiation of vaccines the temperature had fallen, the
Iittle finger was still half flexed and painful on extension and
fluctuation could be elicited between the forearm and the
hand , 1t completely cleared up 1n a few days One must,
nevertheless, not hope for too much from this form of therapy,
for almost all our severe cases of whitlows and abscesses of
the hand had received propidon, and, although 1t certainly
helped the locahsation of the pus, 1t did not cure them In
short, 1ts use 1s indicated 1n cases of severe suppuration that
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grasped the fact that & chermical compound may not be
bactericidal by 1tself also as eoon as the drug does not appear
to be acting one immediately starts with another drug or
rather with & whole series of others the efficienoy of which 18
still much Jess clearly demonstrated ’ (A. Raiga)

ERRORS OF DIAGNOSIS

The Whitlows that do not Heal. It sometimes happens
that despite an adequate masmon and the best possible after
care the whitlow will not heal 1t continues to suppurate and
becomes a mnus The cause for this chronmaty must be looked
for andif1t1s not found one must remember that all mfections
of the hand are not of the ordmary type and that a speafic
lemion sometames ocours and 1s as a rule unrecognised.

The commonest causes of chromclty are  osteomyelsiss
which 1s easily diagnosed with & probe and radiography,
arthrins—this too 18 easly diagnosed and its climeal features
snd treatment will be found on p 182 a foreign body
particularly a splmter of wood 18 an uncommon cause of
permstent suppuration and 1ts removal will effect & cure

If none of these causes 1 responsible for the chromeity
then one must always remember that this state can be
maintained by daily dreseings and strong antiseptics

Case 36 In 1930 we had two mmular cases ;n young women
m whom & oure wes apparently impossible The firet case was
re-operated on two or three times and we removed s portion of
timue for histological examination this examnation revealed
ordinary inflammatory mgns but the patient eventually disappeared
The second case had her thumb encased in plaster after we had
excluded all the posmble causes of chronicity and the wound was
healed when the plaster was removed ten days later

Nevertheless when the chromec state stall progresses one
must make a systematic search for some infeotion of which a
whitlow mav bo only symptomato

Syphilis of the Fingers Here 18 a came from the Sant Louis
Hoepital

Case 37 Br 21 years of age a medical student Crecho
Slovak  Tlus young man while attending the S8aint Lows Hospital
ox a student consulted us for a paronychia that had been incised
elsewhere ten dava previoush and that was not showing signs of
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sulphonamidochrysoidine or with the more recent carboxy-
sulphonamidochrysoidine.

““As the result of the epoch-making work of a German
scientist, Gerhard Domagk, Levadit: and Vaisman have made
remarkable studies on this drug, which has no bactericidal
action wn vitr0, but which has a powerful therapeutic action m
hiving beings, while 1t has the rarc advantage of being devoid
of toxicity ”’

“These authois, mnstead of accumulating climical evidence,
which very often remains unexplained, have tried to elucidate
the mode of action of this azoic derivative Their very careful
researches were done on experimental streptococcal infections
m mice They found that the total blood of a mouse
mmpregnated with this drug 1s incapable of protecting another
mouse of the same breed agaimnst streptococcal infection
Further, the anmmals cured from experimental streptococcal
mfection by this drug do not become resistant to further
infections They have thus been led to admit, in order to
explain the curative action of the drug, the intervention of
means that the orgamism possesses to defend 1itself against
the aggressor which 1s, 1n the circumstances, the streptococcus
But 1t 1s not by exciting the defensive mechamsm by some
action on the phagocytes or on the reticulo-endothehal system
(as the blockmng of this system by colloxdal copper proves)
that the azoic compound promotes the sterilisation of the
mfection On the contrary, it 1s by an altogether new method,
rubiazol (sulphanilamide) acts on the infecting orgamsm 1tself
in a very particular way the hydrochlorate of sulphamido-
chrysoidine prevents, in the hiving organism and exclusively
mn this Iiving organism, the encapsulation of cocer in chains,
and by preventing the encapsulation of the streptococc: 1t
renders them vulnerable to phagocytosis It follows, therefore,
that the ultimate 1esult of ther apeutic measwi es by azorc compounds
will depend on the defenswe polential of the orgamsm atself ,
1f thas potentral 1s deficient ab ovo, the curatwe efficacy wnill itself
be deficient

“This inteipretation of the mode of action of this diug
deserves to be clearly shown, for the intervention of the means
at the disposal of the infected individual explams the variations
of climeal results obtamned Unfortunately, this notion 1s often
forgotten, particularly m cases of fallure, for the mesent
medical o1 surgical way of thinkig does not appear to have yet

-
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Ducrey & bacillus from the uloer but at & later stage, one and
& half months or over the bacillus cannot be demonstrated
particularly when the ulcer has been regularly dressed with
antweptics The diagnoms 18 then very difficult especislly if
& history of previous venereal contact 1s not available If one
suspects the true cause of the uloerstion 1t 18 easy to verify it
by suto vacemation on the arm * (Queyrat)

Tuberculosis  Tuberculous uleeration of the fingers 18
particularly common m nurses and doctors whose work brings
them in contact with tuberoulous cases Our regretted teacher
Tecéne had seen a case 1n one of hus colleagues who had cut
himself while performing an autopsy Queyrat reports the
following case 1 & nurse who had been wounded by a chipped
sputum mug —

The rght thumb 18 very swollen more than twice 1ta normal
mzo 1t 18 in an extended and sbducted pomtion The palmar
agpect of the termuinal phalanx shows an area of ulosration of the
same dimensions as a one franc pieoe The edges of the ulcer
which extends proximally to the joint crease of the flrst phalanx,
are reddish purple n oolour wharply defined and deeply under
mined. The outline of the edge 18 fairly regular except m two
places where it 18 notched

4 The base of the ulcer 18 irregular it shows areas of granulation
timuo separsted by depressions which are more or less deep and
which contain & fairly abundant quantity of vellow pus pus 1s
mare abundsnt still from the undermuned edges

‘When & glass shide is placed over the uleer small yellow points
are seen on the base

In the surrounding area the skin is reddish purple cedematons
and infiltrated, but there is neither ulceration nor tenderness A
diffuse red patch oooupies an area starting from the ulcer and
extending over the thenar emunence ap to the promimal half of the
palm of the hand

There 15 a small supratrochlear gland on the corresponding side
and a bigger one (pigeon 8 egg) at the apex of the mght axilla  There
is no lymphatie gland enlargement on the left smde

On the antenor aspeet of the nght elbow 1a aituated an indurated
cord measuring 5 cm in length and 2 cm 1 width 1t extends along
the course of the median cubital vein and w the result of mtravenous

» Injections At thin level tho skin 18 brown in colour and adherent
to the underlying tissues the veins of the farearm are dilated and
prominent

On the anterior aspect of the wniat is a diffuse and fluctuating
sweling without any inflammatory reaction indicating e fairly

1]
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heahng “The 1oaon Jookad hile an ordimary paronsela badiy
mcscd L the inceaon hl boon maede on one side of the naal and the
bhase of the nml had not heen eaposd The w hole area was rud,
swollen and punfal

On Mach 12th 1930, uneer " ring ™" anesthcaa an operation
wan poformed after the tochmgque of Kannvel (0 p o 136), the
detachad portion of the nml was removed and the wound was
dicssed  Dafteen ddays Inter the condition of the wound wag the
came, 1t had, however, an abnormal appearance, at was gre) 1
colour and contamed sl swhith fragments that stank, the
suttounding cdges wore rod and swollen Anothor operation was
performed, the wound was gontly curetted hut no canse of chromeity
was found  Faght daye Inter the wound was <tifl the same, but the
patient now had a muked 1o~colnt rash and the Bordet-Wassermann
reaction was strongly positive The lesion of the finger healed soon
after the first mjections of noyvarscnobonzol

Queytat published, m 1908, 11 cases of <y pinlitic chanceres
that had been nustaken for whitlows, and m whieh the correct
dingnosis was made only once before the oneet of the <econdary
1ash

Chancroid. In the same paper, Queyiat reported 8 cases of
chancroid and gave the followmg descuption  ““The chancroid
of the finger 18 cither 1ounded, o1 more often, oval shape,
it can measwie ) em m length by 1 em 1 width, the length
bemg m the tiansverse anis It stairts as a pustule that
crusts over and when the crust 1s removed, one sees ulceration
of the epidetnns and the dermis  The base of the ulcer 18
yellowish-giey m colour, gianular and uncven, the edges are
shaiply defined and undermined (this 1s casily demonstrated by
shding the coiner of a piece of paper under the cdges) The
ulcer 1s pamful and bleeds on piessmie The swiiounding ared
1s purphish m colow1 and cedematous The movements of the
finger1 aie limted, and sometimes the underlying perlosteum
and bone shaie mn the mflammation, a complhcation which
causes mole pan and more difficulty m moving the fingers

“ In almost all the cases theie 1s an accompanymng subacute
mflammation of the supratiochlear glands with 1edness of the
skim and tendeiness, sometimes there 1s an axillary ademtis
as well

““ These digital chancioids have the chaiacteristic featwe of
lasting a long time, fiom one to two and sometimes thiee

months
« At an eaily stage of the disease, 1t 1s easy to demonstiate
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Ducrey s bacillus from the ulcer, but at a later stage one and
& half months or over the bacillus cannot be demonstrated
partioularly when the ulcer has been regularly dressed with
antweptics Tho diagnoms 18 then very difficult especslly if
a history of previous venereal contact is not available If one
suspects the true cause of the ulceration it 13 cagy to venfy 1t
by auto vacanation on the arm  (Queyrat)

Tuberculosis  Tuberculous uloaration of the fingers 1s
particularly common m nurses and doctors whose work brings
them 1n contact with tuberculous cases  Our regretted teacher
Lootne had seen a csse m ono of his colleagues who had ocut
himself while performung an autopsy Queyrat reports the
following case 1n a nurse who had been wounded by a chipped
sputum mug —

The right thumb is very swollen moro then twice 1ts normal
size 1t is In an extended and sbducted pomtion The palmar
aspeot of the terminal phalanx shows an arca of ulceration of the
same dimensions as a one franc piere  Tho edges of the uleer
which extends proximally to the joint erease of the first phalanx
aro reddish purple 1n colour sharply defined and deeply under
mined The outline of the edge is faily regular exeept in two
places where 1t 18 notched

" The baso of the uloer 18 irregular it shows areas of granulation
tiseue soparated by depresslons which are mare or less deep and
which contain a farrly abundant quantity of yellow pus pus is
more abundant still from the undermined edges

‘When a glam shide 1s placed over the uloer small yellow points
are seen on the base

In the surrounding arca the skin is reddwh purple cedematous
ond inflitrated but thero is neither uloeration nor tendernesa A
diffuse red patch ocoupies an area starting from the uleer and
extending over tho thenar eminenco up to the proximal half of the
palm of the hand

There 18 a small supratrochlear gland on the corresponding aide
ard a bigger one (pigeon a egg) at the apex of the right axilla  There
18 no lymphatic gland enlargement on the left mde

On the anterlor uspect of the right elbow 1s mtuated an indurated
cord measuring 5 cm _in length and £ em 10 width 1t extends along
the courso of the median cubital vein and is the result of intravenous

5 Injections At this level tho skin 12 brown in colour and adhorent
to the underlying timues the veins of the forearm are dilated and
prominent

On tho anterior aspect of the wn«t 1s a diffuse and fluctunting
swelling without any inflammatory reaction indicating a fairly

¥R OF HAND s
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Intge colleetion i the aynovinl sheatha of more than a month’s
dination

“Tumdly, thoe v osteomyehtis and consequent enlargement
of the tetninal phalnny of the thumb and crealing m the nter-

phadangeal jomt, the movements of whieh arc Iumted, but not
punful ™

The cotrcct dimgnoss was suspectcd on chimeal grounds and
was proved by hstological examimation, wiich demonstrated
Koch's baailh

Analgesic Wintlows  The  chmeal features are  typeal
cnough to prevent confusion wath the common types of
whitlows  In Morvan’s disense several fingers are usually
affected | the finger presents the typieal sensory disturbances
no pam to pm-prich and loss of hot and cold <ensations If
the miection s long <tanding, the hand s short of a portion
o1 the whole of one or more fingers, the fingers are rregular,
thick and puffed up  Mowcover, a general exammation will
settle the dmgnosis, for example, m sytmgomyeha there 18
muscular atrophy of the hmbs, ete It 1s precisely because
these whitlows are mdolent that they are subject to serious
compheations, cuts and wounds are not felt and secondary
infection of external ongm becomes superimposed, further,
these mfections develop m a terram where tiophic tioubles are
well maiked  One often sces the terminal phalanx floating 1
pus without the shghtest pain, the tendon sheaths become
mvolved 1 the process and the pus spieads up to the palm of
the hand , the abscess buists open and laige areas of ulceration
develop, the pus also spreads deeply to invade the jomts and
the bones, which nectose and which aie eventually ehmimated
The suppwation stops after a moie o1 less long mterval and
the smuses close, but the end-1esult 1s complete mutilation of
one o1 mote fingers

It 1s obvious, therefore, that these featuies differ from
those of an ordinaiy whitlow, fiom which they ought to be
differentiated, for the prognosis and the tieatment are totally
different  Surgical tieatment 1s, nevertheless, indicated n
cases complicated by secondary infection, 1t 1s then entirely
symptomatic, bemng Imited to the opemng of suppurating
tracts and the removal of sequestia

Mycosis.  Mycotic wnfections may be mistaken for the
common types of whitlows, because they are very uncommon
and because their typical features appear late At the outset,
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when there 18 still no uleeration the symptoms sometimes
mmulate an ordinary acute wnfeotion the finger 18 swollen
and globular the akin 1s red and tight and there 18 even
fluctuation but the fact that all these mgns are not accompanied
by eny general symptoms and the faot that exploration 1s
abeolutely pawnless permuit a correot dingnosis In the cases
where the finger 18 the seat of one or more uloers of the callous
variety which suppurate endlessly with beaded lymphatics
and when several incisions have already been made one must
think of a chronic mfeotion and particularly & myocotic one
It 18 then, necessary to make a systematic microscopic search
for the sporoirichosis

All theso 1nvestigations lead to certain 1important deduotions
as to treatment for as Moure (6) used to say  surgieal
operations are usaless and do not arrest tho progress of the
disease they are harmful because they spread the mnfection
to the neighbourmg healthy tissues and sometimes even
sucoeed 1n generabming it  and because as 18 well known
treatment with 1odme oures sporotrichoms quekly and
completely
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CHAPTER IX

SUPERFICIAL WHITLOWS

Wi, <hall desenibe by this term infections that oceur m the
different Inyvers of the <k, mcluding those which affect the
per-ungual 1egon because the nual 19 part of the epidermis
Then frequeney s great (98 cases out of 217 reported by
Luatznvoff m his thess (1))

ERYTHEMATOUS WHITLOW

It 15 usual to desenibe a fleeting supetficial type, the
crythematous whitlow, which 1s characterised by pain, redness,
swelling, tendaness and general signs  Actually, 1t 18 the
onset of some mfection with marked lymphangitis at the pomnt
of moculation A careful palpation must be carned out to -
t1y to locate a deep collection of pus, and, if the latter 1s
absent, hot baths and moist dressings should be prescribed
The usual course of the mfection 1s complete disappearance of
the symptoms and signs 1 three or four days, 1n some cases,
however, 1t goes on to pus formation, which must be dramed
when and where this has occurted The existence of erythe-
matous whitlows that clear up spontancously 1s an added
argument against early intervention an operation must be
performed before the diffusion of pus, but not before 1ts
localisation

PHLYCTENOID WHITLOWS

Phlyctenoid whitlows account for nearly half the superficial
infections 40 out of 98 cases seen 1n 1930 They give rise to
a pocket of thn pus (a pustule) which raises the epidermis
from the dermis Sometimes the latter 1s perforated and the

superficial collection then communicates with a deeper
132
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subcutaneous collection (Fig 33) The dimensions of this deep
collection allow one to distinguish a phiyclencd whulow 1o
which the superficial pochet 18 comparatively large from a
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collar siud  abecess (which 18 sumply a deeply situated whatlow
working 1ts way to the surface) Phlyoctenoid whitlows occur
on the dorgal as well as on the palmar aspects

Clinically 1t 18 charscterised by a veaicle which 18 sometimes
very voluminous (in one of our cases it extended over the Little
finger and part of the hand in many others 1t cocupied the
whole surface of the pulp) Its wall is so thin that one can
almost seo the underlying pus (Fig 34) The segment of the
affected finger however looks
normal there 18 no redness
tenderness or swellng and,
sumilarly the symptoms are
very mild  after two or three
days of pamn the latter com
pletely disappears when the
formation of pus ocours Fig 3 Phlyctenold whitiow

Theso features dufferentinte
tho true phlyctenoid whitlow from the deep whitlow with a

collar stud abacess In the latter the superfiom] pocket is
smoll the corresponding eegment of the finger is swollen and
tender and the pains do not cease with the formation of pus

Treatment. One must bear in mund the pessibility of a desp
mnfeotion, and this is the reason why we advocste s firo-stags
operation  The first operation is performed without ansestheaia
for the raised opudermis 19 ngensmtive the blister 1s opened
the pus w cvacnated and the whole covering epidermis in
excised In moat cases there is no opening m the dermis
when there is one it 1s useless to do any more for the moment
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for if the deep colleetion s small, it will evacuate itself through
the openmge 11 on the ather hand, suppuiation still continues
two davs after the fust operation and the pam 1s still present,
one must perform o seeond antervention fo dram the deep
collection  "T'his 1 done accordimg to a techmque which will
he desersbed Inter Inour 10 eases, we had to perform a second
operation m only |

The results were umformly good, and a cuwie resulted n
about eight day«

PERI-UNGUAL WHITLOWS

This varety of whitlow 1< very common (42 cases) It
follows punctured wounds around the edge of the nail, or
occurs as a spontancous mfection of small crachs, which are so
common i ths region,
many of our cases were con-
ecutive to manicure of the
nails

F1om the anatomical point
of view, one must distingush
two varleties, according 1o
whether or not there 1s a sub-
ungual collechon ~ In our
cases, a sub-ungual collection
was pilesent m 24 and

Fig 35 Peri-ungual whitlow absent in 16 The superﬁCI&l
variety 1s a smmple perl-

ungual septic blister , the deep variety detaches a more or
less large portion of the nail (Fig 33) Kanavel has fully
described the morbid anatomy of the latter varety and has,
accordingly, devised an incision for 1t The infection may
start on one side of the nail, but 1t always tends to spread
towards the base and the opposite side (hence the name  run-
arounds >’ of the older writers) At this stage the base of the
nail only 1s detached from its bed, but with further spread of
pus the whole of the nail will eventually be detached (Fig 35)
The pus tends to pomnt superficially and usually along the
lateral edges of the nail, 1t may, however, burrow deeply
towards the bone, for, as has been shown by Morestin, the
proximal basal edge of the nail hies 1n contact with the bone.
Amongst our 42 cases, 8 developed complications (a1thritis
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in 6 osteomyelitis 1n 1 and spread to the dorsum of the
gecond phalanx in 1)

Clinical Features They are pamful at the outset but the
pain soon ceases apart from the case where the nail 1s
obviously detached by pus 1t 18 mmpossible to find out by
climeal methods alone whether or not there 18 a sub ungual
collection. If the collection is superficial, cure takes place in a
few days cither spontancously or after a mmple inemon 1f
not suppuration spreads or bocomes chrome

Complications  The nvolvement of the bone or the jomt 18
marked by a rcerudescenco of pam and
inflammatory sgns  When tho infection
becomes chromio the pain ceases and there
18 & shght but ocontinuous sero-purulent
discharge the dorsum of the finger 18 swollen
and there i a purphsh hue of that part
of the skin which 1s situated between the
terminal joint creaso on the dorsum and the
nal  these features are also present but more
marked 1n the shin of the corresponding lateral
surfaces of the finger Pressure applied at
this lovel causes exudation of pus along the
edge of the nail and exploration with a probe
demonstrates detachment of the nail  The
detached nm! finally falls off and 18 replaced ~ appearingattbe
by & new one which is often deformed and 53t of a seml

detached nail,
wregular In other cases a large pedunculated Thu f+ & com
maes of granulation tissue a bofryomy mon

appears 1n the gap between the skin and the Ev,ub:'n ‘:;}tu?;

nail and grows slowly but unrelentingly untal ~Progress without
1t I8 completely excised (Fig 36) eperation.

Treatment. The treatment varies according to whether or
not there is obvious sub ungunal suppuration

(@) There s no sub ungual collection  the case 18 one of &
simplo per1 ungual septic blister As previously stated the
epidermal covering of the bhister 18 excised without anmesthesia
If at the end of three or four dayn suppuration s still active one
must perform the complete operation which consists 1n oxposing
tho nail bed where there 18 most certainly a collection of pus

(b) If there 1s aub ungual collection or else o mnus or a
botryomycoma  One must perform the complete operation
which has been 0 well devised by hanavel
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foraf the deep colleetion s small, it will evacuate itself through
the openmge 1, on the other hund, suppuration still continues
two days after the fust operation and the pam 19 still present,
one must perform o second mtervention o dram the deep
collection T 18 done nceordmg to a techmque which will
be deserthed lnter — Inour 10 eaves, we had to perform a second
operation m only

The results were untformly good, and a cure resulted m
about eight dny s

PERI-UNGUAL WHITLOWS

This vanety of whitlow 15 very common (42 cases) It
follow~ punetured wounds around the edge of the nal, ot
ocemrs as a spontancous mfection of small eracks, which are 80
common 1 ths region,
many of our cases were con-
sccutive to manicwe of the
nails

I"1om the anatomical pont
of view, one must distinguish
two vareties, accordwng 10
whether o1 not there 18 @ sub-
ungual collection. ~ In our
cases, a sub-ungual collection
was piesent m 24 and

Iig 35 Pers-ungual whitlow absent m 16 The superficial
vauiety 1s a smple peil-

ungual septic bhister, the deep variety detaches a more or
less laige portion of the nail (Fig 33) Xanavel has fully
described the morbid anatomy of the latter variety and has,
accordingly, devised an incision for 1t The infection may
start on one side of the nail, but 1t always tends to spread
towards the base and the opposite side (hence the name “ run-
arounds ” of the older writers) At this stage the base of the
nail only 1s detached from 1ts bed, but with further spread of
pus the whole of the nail will eventually be detached (Fig 35)
The pus tends to pomt superficially and usually along the
Jateral edges of the nail, 1t may, however, burrow deeply
towards the bone, for, as has been shown by Moiestin, the
proxumal hasal edge of the nail hies 1n contact with the bone.
Amongst our 42 cases, 8 developed complications (a1thiitis
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one case (thumb) followed by a good result resection of the
end of the termmnal phalanx for osteomyelitis in one case
{finger)

Theso results aro excellent we can only find one com
parative sortes of cases 1n the litorature Koarbl roported
32 cases following upon mantcure of the fingers of which
9 resulted in ankylosis of the finger in the extended pomtion.
The ankylosis was due to necrosis of the tondon 1n somo cases
and arthritis in others one of these cases had a finger dis
articulated and another the forearm amputated

SUB UNGUAL WHITLOWS

This typo of whitlow is very rare (wo had only 2 cases n
our geries) It is difficult to diagnose for 1t simulates whitlows
of the pulp butits treatment 18 quito dafforent

Morbid Anatomy Infection follows a prick or a partial
dotachment of the nail which 18 of so frequent ocourrence
The pus collects as a small loculus between the dermis and the
nail cither at the very tip of the finger or towards ita lateral
aspect (v Fig 33) When unrecogmsed the infection 18
cortainly the orgin of many cages of carly ostcomyoelitls of
the termimnal phalanx for the pus burrows under the nail
towards the bone and from there 1t mvades the pulp itself
The relative theories concerning this direction of spread have
been discussed at great length by Carp

Clinical Features The early chinical features are similar to
those of an early pulp infection violent pamns which pro-
gressively provent sleep a sonsation of tightness and throbbing
of the fingerend Inapection reveals a diffuse redneas but
pelpation with & blunt pomnted instrument reveals a para
ungual point of maximum tenderncss After three or four
days of warm baths and warm mozst dressings the pain localises
itrelf an oporation should be performed at this stage In
some casca one can actually see a small collection of pus just
underncath the tip of the nal

Treatment Ring  anwmsthesia  tho pocket of pus 18
opened by a small meimon made parallel to the edge of the nail
and at the point of maximum tenderness  After the pus has
been evacuated 1t 18 reen that the superior boundary of the
pocket 18 formed by the nail hned with a very thun layer of
epdermis A triangular piece of that portion of the nail is
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Techmque. The finger 18 rendered bloodless by the applica-
tion of a small tourmquet around its base, and *“ring”
anwsthesia 15 given  7'%e ancision (Fig 37) 15 so made that a
rectangular flap of skm with a pronimal base 1s fashioned It
1s first made tiansversely 2 mm proximal to the nail, 1t 1s
then branched upwards on each side at a right angle with the
first 1ncision while keeping parallel to, but outside, the buried
cdge of thenail - The «hin flap is then raised by kmfe dissection,
which exposes the lesions The upper part of the nail1s detached,
but n 1elatively carly cases, the distal part 1s still adherent,
one then removes that pait of the nail which 1s already floating
on pus leaving the adherent part in place

This operation presents considerable advantages — the
affected 1egion 1s completely exposed, the skin flap 1s kept
open by a gauze wick
and will cover the
part when suppura-
tion ceases, and the
rapidity with which
this occurs 1s surpris-
ing (four to five days
as a rule) The end
of the finger remains
protected by the

Fig 37 The wmasion for a peri-ungual whitlow adherent part of the
section of the detached portion of the nail nail, and that 1s a

most 1mportant point, when the nail 1s completely removed, the
patients suffer much pamn when the finger 1s lightly touched or
dressed during the subsequent days If the distal part of the
nail 1s retaned, the finger-end 1s protected and the dressings
are quite pamless, the matrix being mntact, a new nail will
gradually grow and displace what 1s left of the old one

In the very early cases, the pus has not yet extended around
the whole edge of the naill In such cases, 1t 1s only by raising
the rectangular flap that one can establish the degree of spread
and the amount of nail to be removed, a procedure which gives
as good a result as possible

Results. The simple cases take from eleven to seventeen
days for complete healing

The complicated cases had the following additional operations
performed disarticulation of the terminal phalanx 1n 5 cases
(fingers) , resection of the jomt and plaster immobilisation in

—
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one case (thumb) followed by a good result reseotion of the
end of the terminal phalanx for osteomyelitis in one case
(finger)

These results aro excellent we can only find one com
parative scries of cases 1 the hterature  Korbl reported
32 cases following npon mamecure of the fingers of which
9 resulted 1n ankyloms of tho finger 1 the extended position.
The ankyloms was due to necrosis of the tendon in some cases
and arthritis in others one of these cases had a finger dws
artwulated and another the forearm amputated

SUB-UNGUAL WHITLOWS

This type of whitlow 1s very rare (wo had only 2 cases n
our geries) It 19 dufficult to disgnose for 1t aimulates whitlows
of the pulp but 1ts treatment 18 quite dafferent

Morbld Anatomy Infection follows o prick or a partial
detachment of the nail which is of so frequent ocourrence
Tho pus collects as n small loculus between the dermis and the
nail cither at the very tip of the fingar or towards its lateral
aspect (v Fig 33) When unrecogniscd the infoction 18
oortamnly the ongin of many cases of early osteomyehtis of
the termnal phalanx for the pus burrows under the nardl
towards tho bone and from there 1t invades the pulp itself
The relatio theories concerming this direction of spread have
beon discussed at great length by Carp

Clinical Features The early olimical festures are similar to
those of an early pulp mnfection violent pans which pro
gresewvely provent sleep s sensation of tightness and throbbing
of the fingerend TInspeotion reveals a diffuse redness but
pelpation with a blunt pointed instrument reveals a para
ungual point of maximum tenderness After three or four
dayn of warm baths and warm morst dressings the pain localises
itsolf an oporation should be porformed at this stage In
some cnsea one can actually seo o small collection of pus just
underncath the tip of the nail

Treatment Rmng  anwsthes:a  the pocket of pus 1s
opened by a small incision made parallel to the edgo of the nail
and at the point of maximum tenderness  After the pus has
been evacuated 1t 1s acen that the superior boundary of the
pochet 18 formed by the nail lined with o very thin layor of
eprdermia A triangular prece of that portion of the nail 1s
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then excised, m order to expose completely the focus of
supputation  Healing occurs very rapidly, m ecight to ten

Ing 38 Sub-ungual whitlow, schematic
drawing of the incision

Thanks to tho excimon of n triangular Nail -
poirtion of the detached nail and of the
adjacent portion of the sk, the pocket
of pus s entircly expoued. This vanety Incision
of whitlow 18 the one that heals most
rapidly  (four to fine days) when 1t 19
properly treated

days, and the nail giows without any defornmty When the
pocket of pus 1s on the lateral aspeet, one must remove the
whole length of the edge of the nail as well as the adjomng
cutaneous maigm n order to obtamn complete drainage

ANTHRACOID WHITLOWS

We undeistand, by this texm, a furuncle or better still a
smal] carbuncle, which always
affects the dorsal surface of the
fingers, for that surface alone
1s provided with pilo-sebaceous
follicles ~ They occur more
fiequently on the dorsum of the
first phalanx Klapp states
that all infections of the dorsal
surfaces of the fingers are of the
anthracoid type

The Anatomical Lesions

Are those of an ordmary
carbuncle with ‘ core ’ forma-
tion, that 1s, a necrosed portion
or portions of tissue (Fig 39),
bhealing can only occur when
the core or cores have been
elimmated The usual course

Fig 39  Anthracord whitlow of the disease 1s very similar
to that of other carbuncles, that 18 to say, they heal well unless
an untimely operation 1s performed We have collected
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20 cases and there were only 2 complieations  following surgical
interfercnce an ahscess of the dorsum of the hand developed
and necessitated dressings for nearly three months before
healing

Treatment

The classical treatment 15 operative local anmsthesia with
othyl chlorde spray (we believe that this 1s the only occamon
when this type of anmsthesia should be used and then it must
bo sprayed twice At the first application freezing is carred
out until the leaion turns white & pause of o minute 18 required

L PR

Fig 40 The method of draining & subcutaneous dorsal abscess

Buppuration onginated 1 a furunclo of tho middle segment of the finger
it then spread suboutaneously as far as tho hand. It {s usclow to incuse the
whole extent of the area, as this would rewnlt in an {nextensible scar Alake
o amall transvorss incision at the proximael of the abscess and pass o
rubber strip between this and the eentre of the furuncle

beforo 1t is applied agamn) A cruciate incimon 1s now made
oll necrosed tissues are removed and the resulting wound 1s
dressed  We have performed this operation on 16 cases

one caso doveloped an abscess of the back of the hand after
operation  another developed o spreading infection despito
exatlon and we had to have recourse to bacterlophage
treatment  In the other 14 cases healing took from eight to
twenty-one daya the vanable tume being due to the different
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dimensions of the wounds; one sear was 1etractile and gave
11s¢ to a hittle disability

Treatment by Bacteriophage Antivirus. Suipused by the
good 1esults 2eqularlu obtamed m furuncles and carbuncles
by the treatment associated with the name of Rosenthal
(bactenophage antivirus), we treated 13 cases by this method,
without having 1ccourse to swgicel intetference. They have
been 1epotted 1 the thesis of my firend and pupil, Bernard
Dumas

T'he technigues very ssmple and consists mn injecting daily a few
cubic centimetres of bacteriophage antivnius mixtuie in the
mfected atca  Tour mjections are usually sufficient

The 1esults were excellent , all the cases weie cured without
the shghtest mcident and i a compaiatively short time
(four to twelve days) On the score of these 1esults, we consider
the ticatment settled and have abandoned surgical operations,
not only for these lesions, but also for all other furuncles and
carbuncles

Complications

These 1nfections give 11se to a good deal of necrosis , there
may be loss of the skin over a wide aiea leading to a corre-
sponding long period of 1epair

Then agam I have seen three cases with subcutaneous
supputation trackmg to the hand , such cases must be mecised
tiansveisely at the proximal end of the suppwating alea and
dramed by a stiip of 1ubber passed underneath the skin from
the masion to the original focus of suppuration (v Fig 40)

ACUTE SPREADING INFECTIONS

A short debate on acute spreading infections of the limbs
took place in 1936 at the Socidtd de Chuwrgrie (Mocquot,
Metavet (2) ) This subject 1s of great importance, for 1t
concerns & characteristic anatomico-clinical syndrome which
1s fortunately rare but considerably grave

We have observed two such cases with fatal issues in the
clinic of Robert Monod, and I have seen another with my
friend Professor R Dubau in his clinic at the Percy Military
Hospital , this case also ended fatally in forty-eight hours

Tt 1s dafficult to find a term which accurately describes the
leston It cannot be called a lymphangitis because the skin
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18 also mvolved with the suboutancous cellular timsnes The
Germans call it  Erympelas (3) but wn France this term 18
restricted to an infection which 18 entirely cutaneous * the
streptococcal dermatitis while hero we are dealing with a
diseaso 1n which other struotures besides the shin are affeoted
Is 1t perhaps what the old writers used to call diffuse
abscess 1 But tho bright red colour the mvolvement of the
skin and the development of necrotic areas do not tally with
the chinical description of the latter lesion which I, personally
have nevar seen. It would rather appear to be the gangrenous
lymphangitis of tho old authors For these reasons I think

Fig 41  Acute spreading infection. ((awo 3%, Dr Robert loood )

The & of the letron on the seventh day  the gan ous patohes
aro well dofirod and the pas acoumulated under them has g: evacuatad,
The portal of cntry was in the web between the second and third flnger

it 18 better to call it hike the American authors acute spread
mg infection a torm which does mot prejudge either the
ovuot loention or the infecting organsm and which indicates
ferrly acourately the essential characteratic of the lesion that
is its mpid course with features of septicrerma

The leson 13 interesting and deservea a specinl description
on account of 1ts clinreal aspect and the difficulties of treatment

The course of the disease fortunately varies 1t may be a
flceting lymphangitis 1t may be accompamned with the forma
tion of dwtant abaceases  the tvpical ecase however develops
arcas of necrosis leading to loss of the shin. which 1 our case
was confined to the dorsum of the hand (Case 38 Fig 41)
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Furthermote, the lesion occuis most frequently in doctors
and nurses Among the cases reported by Sumner Koch (4),
eight occuried m doctors and nurses My friend H P Nelson,
the young and alrecady brilhant thoracic surgeon of London,
died from this discase last year (1936) at the age of thirty-three
Bernardbeig, of Toulouse, suffered the same fate two years
ago (1935), two Pars surgeons were more fortunate last
year (1936) and escaped with the loss of a finger

It 1s seen, thercfore, that the study of this lesion 1s mnteresting
fiom many pomts of view, if only by setting the problem of
preventive mtial treatment of septic pricks and small infected
wounds

Case 38 P H, 32 years of age, a bricklayer The patient had
scratched the base of his left middle finger On the same night
rigors, general malaise, shght pain 1 the wound The next day,
May 25th, 1935, he was admitted to the Broussais Hospital i a
serious condition

Examination on admission  The hand, forearm and distal part
of the upper arm were swollen and bright red, the skin was stretched
and a little tender, and inflamed lymphatic vessels ran up to the
axilla

Yellow necrotic patches were present on the base of the finger,
on the dorsum of the hand and on wrist and forearm The tempera-
ture was 104° F , the pulse rapid, the patent’s facies and his general
condition were those of a severe mfection and were very disquieting,
urme was scanty and contained no sugar but 750 mgm of albumm

Purely medical treatment was decided upon Propidon, 2 cc,
a large and warm moist dressing was applied, and abundant drinks
were prescribed .

May 26th No change in the patient’s condition, temperature
was a hittle lower and the swelling had not extended

May 27th Temperature fell a little, but the patient having had
severe rigors, a blood culture was taken and was returned negative
after forty-eight hours incubation

The lesions The yellow patches had progressively darkened and
were now black, the surrounding swelling was soft and gave the
impression of early suppuration Propidon, 4 ¢ ¢, was injected

Without anaesthesia, the black patches on the hand and forearm,
now detached by suppuration, were removed with scissors The
discharging yellow pus contained streptococe:

Warm and moist dressings

May 29th The temperature had suddenly msen to 104 3° F
during the morning, the necrosed areas, now bare, suppurated
freely and the softened surrounding areas contained pus
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Propidon 6 co was prescribod.

May 30th Temperature fell to 1036 F suppuration was still
Indreasing
May 3lst Under local ansthema the pockets of pus were
explored incisions and counter inoimons were made ond drainage
was provided by small drains  There was an abundant flow of pus

The subsequent period appeared favourable for the temperature
fell on Jone 6th the quantity of urnne increased and remained on
the incremse Yot the patfent had been very ill he had literally
melted away in a few days

His condition romamed stationary during the whole month of
June the temperature fell but did not reach normal lovel and the
patient was stall weak.

At the beginning of July the general condition deteriorated
agan the urnne became scanty and on July 7th the temperature
rose to 1032 F and became intermuttent the patient suffering
from vi0lent rigors

July 10th A secondary hsemorrhage suddenly ocourred from the
anti brachial focus of suppuration. Under evipan snmsthesia that
foous was explored counter moised further up the arm and drained
with & large gauze wick

The hemorrhage ceased the temperature fell the patient was
given large quantities of hmmostatic serum  On July 18th the
gauze wicks wero removed and on the 21st a blood transfumon
(600 oc) was given The foof of suppurstion cleared up bat
oicatrisation wea slow  the temperature remained in the region of
100 ¥ The patient s condition remained moro or less the same with
an oooasfonal ries of temperature during the whole month of August

End of September cachemia was more severs and an X ray of
tho lungs showed diffuso broncho-pneumoma from which the
patient died oo October 3rd 1935

A post-mortem examination could not be performed

Case39 B aged 08 a baker On March 2nd prick with a
wire on the dorssl surface of the second inter phalangeal joint of
the nght index finger

On gong to bed that might he was taken with a severs rigor
sweating and fever

Thursday March 4th 1037 he came to the olimc He was in
great pam but it was diffuse and extended over the whole hand
Bwelling and redness up to the wrist

He was ndmtted into the Broussais Hospital Propidon and
warm baths were prescribed

Friday “arch oth the right hand was swollen with much dorsal
edema  The swelling extended up to the middle of the arm it
was cvanotie diffuse and very painful.  All the fingers were flexed
but could be extended
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Ioxammation 1evealed further A painful point on the internal
border of the thenar emmence , another at the level of the proximal
cul-de-sac of the radial hursa, but there was no thickening The
wound of entiy had disappeared

No enlargement of the axillary glands

The general condition was disquieting, the temperature was
1022° 1", B P 170/90, and above all, there was glycosuria, 53 gm.
per 1,000 c e and albummuna , blood uiea, 0 75 mgm per cent

Insulm tieatment was instituted

1 homr  sugar 4, acetone +, 20 umts msulin

3 hours T 0, salime 300 c c
5 hours I T 0, 6 units mnsulin
7 hows N T , ’ ’

=
.

[ SR

32 bRl

(1

0
9 houis ot 0,
11 hows N Y 0

ER 3] 2

The pamn at the proximal cul-de-sac of the radial buisa suggested
the possibility of a tenosynovitis Under ewmpan anwmsthesa &
lateral mncision was made and the proximal cul-de-sac of the radiel
buisa was explored, but there was no pus The wound was left
open (D1 Aiviset) and waim and moist diessings were apphed

Saturday, Maich 6th There was no change 1n the local condrtion,
the diabetic condition was

1 hour sugar +, acetone 0, 5 umts msulin
3 hours 3 +, 3] O: 5 ” tH
9 hours s 0, albumin +

17 hours A 0

Monday, March 8th The swelling and cedema, still cyanotic, had
extended up to the axilla A little sero-purulent flud with some
gas bubbles escaped from the mcision made on Friday last Further,
large bullze contamning a suspicious yellowish serous flud had
appeared on the forearm and the back of the hand Temperature
was 104° F

Acetonurna without glycosuiiza The patient was becoming more
and more drowsy After consultation 1t was decided to explore
the swollen areas Under evipan anasthesia, large mncisions were
made 1n the dorsal surfaces of the hand and forearm, greyish sero-
purulent fluid oozed out A further series of mncisions were made 1n
the forearm with the same result, an incision on the posterior
aspect of the upper arm terminated the operation Large moist
dressings

The serous flmid collected from the bulle and from the incisions
was sent for bacteriological and cytological examinalion

March 9th The patient was comatose, his breathing stertorous
but regular Temperature, 104° F
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The swelling wos more extenmve  The inmsed wourdds hed »
greyish colour and discharged & brown serous flud

A patch of erympeles appeared on the srm. The nose the right
cheek and eyelid were simlarly affected  the leson was dull red in
colour very tender snd was complioated by a serous bhster on the
ayelid

ye’fbo patint died at 130 pan after 7 days of {tosws
Clinfcal Features

The Injtial Lesion. The imtwl lemon 18 alwsys smell o
soratch or a prich whichas in the majority of cases astuated on

Fig 32 Acute spreading infection {petmnt of Profevwor B Dubau)

Nota the dall nlar appearance of the whole ifected area where emad]
SANETEIE PRt ap}r'-r The wnall wound of entry was smmeditely
pro<umal to the head of the fourth metackrpal and was sxcised on the very
slternoon of the day of wifury

the dorsal surface  In one of our cases the patient had been
seratched by o stone on the base of the muddle finger  In the
ease of Dubav the patient had been soratched by a frost spike
of his horso 8 shoe  The wneubation period 1 very short the
patient usually showing mgns of an nfection of the gravest
type after very fow hours  In other cases the infection appeara
to follow » muld course and then quite suddenly and on
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account of some sccondary infection, trauma, or surgical
mterference, the condition woisens i a few hours and the
general signs become very maiked the temperature 18 high
(104°-105° I ), there is 1estlessness, and even the facies of the
patient altersrapidly, all of which denote the extieme severity of
the infection  The local signs arc charactetistic  the hand, the
forearm and sometimes even the arm are 10sy red mn colour with
puiphsh lines 1 some places, the redness 1s accompanied
by an mfiltration of the tissues, which 1s very prominent on
the doisal aspect of the hand and forearm, and which also
mvolves the mternal and posterior aspects of the arm. In
certaimn cases one sees, almost at the very outset, certamn hvid
patches, which can be seen to alter at hourly imtervals mnto
green, biown and later black On palpation, one 1s struck by
the degiee of mfiltration of the tissues the skin 15 very altered,
it has a granular and wiegular swface which s easily detected
by the finges  Palpation over the whole infiltrated area 1s
nea1ly painless

The movements of the jomnts are a hittle himited on account
of the swelling There 18 no lymphadenitis 1 the majority of
cases , this feature was also absent in the three cases seen by
me  Nevertheless, most of the cases reported by S Koch
showed 1t, 1f not at the outset, later on during the course of the
disease, and 1t eventually suppurated

The Course of the Disease. In two of our cases, death occuried
rapidly in seven and five days, following the most extra-
ordinary impanment of the general condition the wasted
body, the skin dry and stuck to the bones, the eyes hollowed
out, the lips dry and open, showing the teeth and the gums
(all these features weie present within forty-eight hours) and
grving rise to the most impressive facies anyone can be called
upon to see Besides these cases with a 1apid course, there are
others 1n which the march of the symptoms 1s less overwhelm-
mmg In the first case, which we obseived with Robert
Monod, we saw the development, on the thud day, of gangienous
plaques, which were immediately excised to allow the escape
of purulent fluud containing small pieces of necrotic material
A progressive suppuration established 1tself only the day after,
and caused sloughing of nearly the whole of the cellular
tissues of the hand and forearm TFor one whole month we
beheved that the patient would recover, but 1t soon became
evident that he was not improving and he continued to lose
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flesh even without a nse of temperature s wounds were
healing up slowly but normally We then deteoted a diffuse
pulmonary infection with o pleural reaction the patient did
not recover from this and died in a very cacheotio state after
an illness that had lasted three months

Lastly in somo cases the lesons are fortunately not so
extensive the gangrenous process 13 locabsed and destroys
only part of the skan. In the caso that Soupault and Raymond
Bernard have hindly commumecated to me there was on the
second day gangrene of the skin of the wounded finger
Exasion of the gangrenous aren with sciasors revealed that
there was no hope of satsfactory healing The fingers were
therofore disarticulated and the patient made n smmple
recovery

Dr R M surgeon cut himself with the scalpel while operating
for & traumatic ostcomyelitis of a finger in & workman on July 22nd
1038 The cut was a simple puncture on the palmar aspeot of the
first phalanx of the left index finger He immediately took the
usual precautions There was no reaction on the day of injury

The followmg day rigor of pneumonia  pain and cedema of the
base of the finger the eedema spread within a few hours to the
whole lateral half of the hand and particularly to the dorsum The
adematons area looked pale and was very tender

The next day there wes a blster on the palmar aspeot of the
finger the cedema had spread to the thenar emimence and there was
acute pamn. Fecling of tightness Thero was no great difficulty m
moving the fingers There was no lymphangitis and no ademitis

Operation on the morming of July 24th, 1036 (Dr Soupault)
Ethyl chloride goneral anmsthema The wound on the palmar
aspect of the proxamal phalanx was explored down to the tendon.
Inasions were made at the base of the middle finger in the dorsal
interspace betweon the index and middle fingers at the base of the
thenar eminence and 1n the web between the thumb and the index
finger Tho wholo of the fatty and collular tissue was grey and
some blood-stained serum oozed out but no pus was found Small
gruze wicks soaked 1n hydrogen peroxide were put into the wound
and some of the blood-staned flud was sent for bacterological
oxAmination

The bactenologieal report was received on the same dav  hamolytic
replococcus

The mght of the 24th the patient a condrtion was worse the pan
increased in intensity and was felt over the whole hand the adema
had spread to the thenar eminence and to the dorsum of the first
interoaecous space  The finger was completely grev and other
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blisters had appeared, the forearm was also swollen and the general
condition was moderate acute thirst, restlessness, temperature
rising continuously to 104° T

The same might consultation with Professor Lardenos 1t was
decided to disarticulate the index finger The mght of July 24th,
1936, operation (Dr Soupault) under ether general anwesthesia
Large palmar and dorsal flaps were raised, and, gmded by the
appearance of the subcutaneous tissues on the dorsal aspect, he
saw an area of cellulitis and followed 1t up along the shaft of the
third metacarpal bone There was nothing to note in the hollow of
the hand or in the web between the thumb and the index finger,
but the intervening region up to the thenar emmence was affected
and the superficial palmar arch had to be tied The superficial
flexor tendon was cut at the upper level of the cellulitic area, and
the lumbrical, which looked very grey 1n colour, was removed The
cut end of the tendon was fixed to the wound 1n order to prevent
contamnation of the common flexor sheath, the wound was left
open and hydrogen peroxide dressings were applied

Immuno-transfusion (250 ¢ ¢ ) given by Dr Paul Renault

Daily dressings for five days Progressive elimination of all
necrotic tissues

A necrotic mass remamed adherent to the postero-medial
aspect of the wound , this area was also painful The general condi-
tion of the patient mmproved progressively and simultaneously
General recovery Healing in two months

Present condition Excellent function of the hand

Clinical Types S Koch describes the following clncal
types

The erythematous type, in which the imtial lesion abates
quickly under medical treatment, but an adenitis with abscess
formation may eventually develop

Localised types , these are analogous to the case of Soupault
and Raymond Bernard, mn which, following a very rapid onset,
the infection stops short, causes destruction of the affected part
and then dies down

Prognosis One nmught be tempted to think that such infec-
tions are lhiable to occur 1 people with a poor physique and
poor general health, the cases of Koch and ours entirely
disprove this assumption The patient of Dubau was a horse-
guard, aged twenty-five, a splendid athlete and in good general
health The patient of Monod was a young robust bricklayer’s
labourer, who had never had an illness of any sort The
majority of Koch’s patients were simmlarly young and robust.
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Tt seems to be & question of the extraordinary virulence of the
micro-orgamams and vet 1t 18 not posmble to establish a
prognoss on the type of the nfecting micro-organiam only

Koch had bascteriological exammations made m 19 cases
10 cases showed the hemolytio streptococeus ,

3 cases showed the hmmolytic streptococcus with other
organisms
4 cases showed non hsmolytic streptococel
1 case showed streptococeus virdans
1 case showed hemolytio staphylocooous

Treatment

Tt 18 difficult to know exactly how to treat these lealons in
view of the few studies devoted to them and the number of
cases which {8 fortunately small.

The methods at our disposal are medical and surgieal.

Medical treatment 18 the same a8 1n all serious mfections and
consists 1n applying large warm and moist dreseings 1n main
taining the strength of the patient by sll available means and
m umng the most powerful antiseptics we posseas At the
present tame 1t scems that we have a useful drug in rubarzol
(sulphanilamide} and 1ts derrvatives although it did not
prevent & fatal 18sue 1n the patient of Dubau

Surgical treatment conmsts ;n  treating the wound of
entry that 18 to say in opemung or exowing 1t and 1n exposing
any tracts leading from 1t On the analogy of gangrenous
whitlows 1t 18 admitted that exposure to amr and to antiseptics
mmght help 1n combating the infection directly

Choice of Method of Treatment. It 18 ciffioult to settle the
question but from what we know of the progress of infeotions
one 18 made to realise more and more that an mesion 18 only
useful 1n evacuating a collection of pus that 18 to say after the
patient has already struggled and won the battle against the
orgamsms  the surgical aot 10 evaouating the pus then comes
only to sanction the victory of the patient Now 1n the cases
we are concerned with there 1s no pus & cloudy serous lmd
teeming with micro-orgamsms escapes through any mcisions
that may have been performed at the very most one
8ometimes sces a very small amount of greyish pus cozmng out
Defimte suppuration only occurs after the appearance of
outancous gangrene but the localisation of gangrene in patches
18 already an indication that the victim will triumph  early
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blisters had appeared, the forearm was also swollen and the general
condition was moderate acute thirst, restlessness, temperature
rising continuously to 104° It

The same might consultation with Professor Lardenois 1t was
decided to disarticulate the index finger The night of July 24th,
1936, operation (Dr Soupault) under ether general anzsthesia
Large palmar and dorsal flaps were raised, and, guided by the
appearance of the subcutancous tissues on the dorsal aspect, he
saw an arca of cellulitis and followed 1t up along the shaft of the
third metacarpal bone There was nothing to note in the hollow of
the hand or in the web between the thumb and the index finger,
but the mtervening region up to the thenar emmence was affected
and the superficial palmar arch had to be tied The superficial
flexor tendon was cut at the upper level of the cellulitic area, and
the lumbrical, which looked very grey in colour, was removed The
cut end of the tendon was fixed to the wound 1n order to prevent
contamination of the common flexor sheath, the wound was left
open and hydrogen peroxide dressings were applied

Immuno-transfusion (250 ¢ ¢ ) given by Dr Paul Renault

Daily dressings for five days Progressive elmmation of all
necrotic tissues

A necrotic mass remamed adherent to the postero-medial
aspect of the wound , this area was also pamful The general condi-
tion of the patient improved progressively and simultaneously
General recovery Healing in two months

Present condition Excellent function of the hand

Climical Types. S Xoch desciibes the following climcal
types

The erythematous type, in which the imtial lesion abates
quickly under medical treatment, but an adenitis with abscess
formation may eventually develop

Localised types , these are analogous to the case of Soupault
and Raymond Bernard, in which, following a very rapid onset,
the infection stops short, causes destruction of the affected part
and then dies down

Prognosis. One might be tempted to think that such infec-
tions are liable to occur 1n people with a poor physique and
poor general health , the cases of Koch and ours entirely
disprove this assumption The patient of Dubau was a horse-
guard, aged twenty-five, a splendid athlete and 1n good general
health The patient of Monod was a young robust bricklayer’s
labourer, who had never had an illness of any sort The
majority of Koch’s patients were similarly young and robust



ACUTE SPREADING INFECTIONS 151

having rsen to 105 8° F and all the features of a severe septicemia.
Forty-eght howurs Iater a diffuse infestion had set 1 and he had
died two days later (Sumner Kooh)

Medical Treatment. The patient must be put to bed 1mme-
diately s hand must be covered with a warm moist and sterile
dressing and immobilised on a ephint which ncludes the arm
and the forearm He should be given mmmediately ten to
twelve tablets of rubiazol (sulphamlamde) or three tablets of
soptazine every twenty four hours warm and abundant drmks
ghould be given and a specwal watch should be kept on the
heart and lungs When the infection appears to be under
control the gangrenous arcas are excised and the absocesses
opened Rubiazol (sulphanilamide) must be continued for
at loast fifteen days the dosage being progresmvely decreased
after the eighth day

Preventive Treatment. When the gravity of the disease 1a
realised, 1t 18 not at all unusual that attention should be paid
to the subject of preventive treatment for the imtisl lemon 13
small and a8 & general rule quite trivial

It conmste n sterilising && far as possible the mite of entry
It 18 obvious that as soon as one receives & prick even though
1t 18 not septic one must first of all make 1t bleed and then
apply an antiseptic either tinoture of iodine or preferably
mercurochrome This line of treatment seems beyond dispute
for we do not beheve that any surgeon would advocate the
systematio cautersation or excigon of every prick immediately
after 1ts oocurrence If on the other hand, the prick or the
wound shows egns of inflammation (pain and redness) after a
few hours the question of treatment then becomes very
difficalt 1ndeed for 1t 18 qute imposable to forecast what
course the disease will take (particularly in those ceses where
a gurgeon has been pricked or out with septic jnstruments)
Must one adopt medical treatment as already described or
must one take & moare energetio decision and enlarge the wound
cauterise or oven excise 1t ! (P Moure)

The results of these various procedures are difficult to
assess on olinfonl grounds alone beoause one does not know
what course the wound would have tahen if 1t had been left

"alone My personal behef however 1s that they are of no
valuo and the histologieal studies of Hudack and MaoMaster (6)
gve us proof of this These authors studied the rapidity of
diffusion of coloured particles 1n hving lymphatics with the
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suigical inteirference 1s, therefore, quite useless 1f not
dangerous

Personally, I am not i possession of sufficient evidence to
prove that 1t 1s dangerous, but I am convinced of 1t In
collaboration with Dubau, we performed small mcisions 1 the
diseased parts, only greyish flud exuded and the patient died
that very afternoon We performed the same operation on
another case seen with Monod, maily because we did not
wish to appear mactive in the face of a desperate disease, the
patient died the next morning, erysipelas having set 1 around
the ncisions and over the nose and the eyelids between the
time of operation and death. We cannot, therefore, say that
we have been of the shightest help to these patients, but exactly
the 1everse

Koch, who has devoted a remaikable paper to the study of
twenty-two of these cases, 1s strictly of the following opnion
the lesions must have no surgical interference, they must be
treated on medical lines only as long as there 1s no localsation ,
on the other hand, when the gangrenous process 1s Limited,
when the sloughs appear and when abscesses develop, one
must, without delay, excise the gangrenous patches and
open and drain the abscesses Koch has been impressed by
the history of a young medical student, whose sad fate directed -
his attention to this type of lesion :

““ A young medical student had scratched himself slightly on the
dorsum of the right index finger The finger became shghtly swollen
and painful and he persuaded one of the surgeons of the hospital to
open 1t under local anwesthesia there was no pus On the following
day the finger was more swollen and more painful, red lines of
lymphangitis were appearing on the forearm and the patient looked
very ill I advised him to go to bed, to drink as much as possible,
to place a large warm and moist dressing over the whole upper limb
and, above all, not to have 1t incised on any account He
vigorously protested against this advice, for he was sure that there
was pus 1n the finger Having assured me that he would
follow this treatment at home, I was 1ndulgent enough not to admit
him 1nto hospital T heard nothing more of the patient and should
have completely forgotten him, when, one weeh later, I saw a notice
on the notice board of the hospital stating that first year students .
were to have no lectures in the afternoon in order that they might
attend the funeral of this young man I then learnt that he had
gone to see & doctor n the city and had persuaded him to ineise
the finger . he had then devcloped severe 1igors, the temperatuie
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recovered were all treated on medical lines from the time wo
saw them  they were put to bed large moist warm and sterile
dresmngs were applied to the Whole superior extremuty and
plenty of flmd was given to drink. Incisions were only per
formed when localisation of the infection became definite or
when abscesses wero presont  Five of the cases that rocovered
developed further infectivo complications

GANGRENOUS WHITLOW

It happens from time to tame that a finger infootion which 18
apparently following & normal course suddenly becomes
gangrenous over & more or less oxtensive arca

This complication has been attributed to the rnng’
anmsthesia to tho tourniquet to the uso of adrensline with the
local anmathetic to carbolic acid and to damage of the vessels

Fiz 43 Gangrencus whitiow
The infection cesulted from & wound by & lobnter  law  The wound hnd

been exetwed amd dreved by & practitioner  The courwe of the drcase hed
beon apparent]s normal unfil the ifth lav when the above proture wae Srvt
.N{loc:\ el:_\:ml;\f-:he dn\}nwu‘ul There 1= n thing 1< to do but di-articulatson

anx~theus cannot be blamed for the complicat sinco
tho inciwon had been performed without any anmsthetic P o
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axd of the binocular microscope, to which they successfully
fitted, first, an ordinary camera and later a cine-camera They
found that, 30 secs after the intradermic inoculation of the
colouring material, the lymphatics were invaded over an area
of 14-15 mm , 45 secs after, the invaded area had a radius of
255 cm , 1 min 15 secs after, the coloured particles had left
the lymphatics and permeated the tissues, and 5 mins
after, the colouring matter was as far as 15 em distant In
2 cases the colouring substance had reached the axillary
region 8 mms after an intradermal mjection of 5 cc of
blue V

The same authors have repeated those experiments with a
coloured substance to which bacterial toximns had been added n
the proportion of 1 part colouring matter to 20 parts of toxm,
the mvasion occurred with the same rapidity

Tt 1s obvious, therefore, that 1t 1s useless to excise a wound
of entry when the invading bacteria are already beyond the
reach of the knife

Results., Koch gives a far idea of the gravity of these
infections In all he saw or exammed 32 cases m which,
following a small wound, a lymphangitis had appeared and
developed rapidly with marked mmpairment of the general
condition It was, at the outset, impossible to guess the course
of the disease In 2 cases the mfection turned short and there
was neither localisation nor abscess formation In 5 cases the
local infection cleared up very quickly, but the axillary lymph
glands suppurated, and 1n some of these the abscess spread to
the mfra-clavicular retropectoral region

In 15 cases the mnfection looked alarming at the outset, but
stopped and gave rise to abscesses In the 7 cases 1 which
the prick was on the palmar aspect the tendon sheaths became
mnfected , 1n 4 out of 8 cases in which the lesion was dorsal,
localisation occurred on the back of the hand, and in the
other 4 cases suppuration extended to the hand, forecarm and
the arm

The 10 other patients died in from four to thirteen days
after the mmtial injury, one of whom died 1n thirty-five days
from bilateral broncho-pncumonia  Let us recall here that the
3 cases we have reported died one 1n five days, the sccond 1in
seven days and the third mn three months from pulmonary

complications
Koch draws the following conclusion, “ The 22 cascs that
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made & report on it at the Congress of Industrinl Accidents
(Brussels 1935)

Clinical Features Tho discase mamfests itsclf in two to
fifteen days after the injury which may bo s small wound or
a moratch The chnical features are a sensation of tightness
1tching and heat localised to tho part The small wound has a
surrounding zone which i8 red and dark 1n colour and slightly
raised After a time the redness and swelling extend towards
the baso of the finger and from there they sometimes spread
across to the other fingers

Ths pamn 15 often severe 1t 18 made worse by heat and
relieved by cold There 18 neither rise of temperature nor
general symptoms Lymphangitis 13 rare and adenitis
wmeonstant

The Course of the Disease It usually lasts for two or three
weeks but local recurrences are common pometimes many
months after apparent cure

In exceptional cases the lymph glands are mnvolved and the
diseass may become gonerahised to causp death  Buzello
emphasives the frequenoy of artioular stiffness as a sequel

Pathogenesis The mucrobio agent is the bacdllus of swine
Jever (Bacillus erymipelatis su1s) It appears to be a widely
distributed orgamsm Living as a saprophyte

Treatment, The treatment 18 entirely medical and 1t would
be a completo mstoke to interfere with the lesion surgreally
The few cases I have seen were treated with warm moist
dreesings at first and with 1odine m aleohol later The
dermatologists recommend any reducing agent 4 per
cent salicylic omtment or dressings of peroxide of mercury
1 per cont It 18 always difficult to know whether the lesion
has henled spontancously or as a result of treatment

Buzello advocates X ray treatment (16~20 per cent of an
erythematous dose) He prefers this to sero therapy (Rotlauf
serum of I G ) or to auto hemotherapy

REFERENCES
1 R Iatzamorr Contnbation @ letude d = punans.  (Théw de Pans
1031 Im: Lac

)
2 G MErveET  Uncasdely nphangite avex gangnine de lu nam  (deod
Chr,t LXII pp 1130-1133, 1036 )
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by lateral mncisions None of these so-called tiological factors
stands analysis I have seen 3 cases occur after operations
performed under general ansesthesia and without carbolic acid
dressings I have seen 1 case after lateral incisions, but I
have also seen another following upon a median ncision for a
digital tenosynovitis

It 1s, m reality, due to an arterial thrombosis, which comes
on without apparent cause and without warning The general
health of the patient does not appear to be of any special
significance, for m 5 cases diabetes was only present i I,
the others bemng young and healthy patients It does not
seem that one can lay the blame on any special type of
orgamsms either The same applies to the clinical appearance
of the whitlow , gangrene may complicate an apparently
simple lesion, just as well as an acute diffuse suppuration,
which we studied 1n the previous chapter

Clinical Features. As a general rule, the occurrence of
gangrene of part or the whole of the sk of a finger 1s first
noticed when the dressing 1s renewed The skin 1s cyanotic,
cold and insensitive , later it will turn brownish in colour, as
all gangrene does The onset of this complication, which 1s
fatal to the finger, 1s marked by the absence of pam and of &
rise in temperature

Treatment. The treatment 1s, unfortunately, very sumple
there 1s no hope for conservative treatment, and one must
disarticulate through healthy tissues as soon as possible

ERYSIPELOID

Erysipeloid 1s a lesion which 1s well known to dermatologists,
but much less so to surgeons It was brought to my notice by
a few patients who were all in the catering trade (fishmongers,
tripe dealers, greengrocers and cooks) They presented a
curious red and painful swelling that was mostly at the base
of the finger, without obvious pus, progressing slowly and
sometimes spreading from one finger to another

Historical Note This disease has been studied by derma-
tologists M Baker (1873) called 1t ““ erythema serpens” and
Rosenbach (1887) “ erysipeload ”” Roederer and Lanzenberg
give 1t the name “the erysipeloid of Baker-Rosenbach ”’ (6)
I am aware of only two surgical papers on the subject © Klapp
and Beck devote a chapter to 1t mn their book, and Buzello
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made & report on 1t ot tho Congress of Industnal Acoidents
(Brussels 1035)

Clinical Features The disease manfests 1teclf m two to
fifteen days after the Injury which may be & small wound or
a scratch The clinical features are o sensation of tightness
itching and heat Jocalised to the part  The small nound has a
surrounding zone which 18 red and dark m colour and shghtly
raised After a time the redneas and swelling extend towards
the base of the finger and from thero they somotimes spread
acroas to the other fingers

The pam 18 often severe it 13 made worse by heat and
relieved by cold There is neither riee of temperature nor
general symptoms Lymphangitis 18 rare and adenitis
nconstant

The Course of the Disease It usually lasts for two or three
weeks but loeal reourronces are common sometimes many
months after apparent cure

In excoptional cases the lymph glands are mnvolved and the
diseas> may become goneralised to cause death  Buzello
emphasises the frequency of articular stiffness as o saquel

Pathogenests The microbic agent is the bacillus of swine
fever (Bacllus eryaipelalts surs) It appears to be a widely
distributed orgamsm living as a saprophyto

Treatment The treatment 18 entirely medical and it would
be a complete mistake to interfere with the lemon surmeally
The few cases I have scen were treated with warm moist
dressings at fist and with jodine m aleohol later The
dermatologsts recommend  any reducing agent 4 per
cent sabcylic omtment or dresmings of peroxide of mercury
L per cont Tt 18 always difficult to know whether the lesion
has healed spontaneously or as a result of treatment

Buzello edvocates X ray trcatmont (1620 per cent of an
erythematous dose) He prefers this to sero therapy (Rotlauf
serum of I @ ) or to auto hemotherapy

REFERENCES
1 R Larzamorr Contnbution & 1étude d Thise d
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CHAPTER X\

INFECTIONS OF THE SUBCUTANEOUS
GELLULAR TISSUE

Anatomy

TaesF common and serious fections develop i the cellulsr
twssue of the palmar aspect of the fingers The threo creases
on the palmar aspect of the fingers demarcate threo segments
eaoh of which corresponds to a phalanx Theso sogments aro
separated from one another by transverse fibrous partitions
that run from the deep aspoct of the skin to the deep osteo
aponeurotio plane These threo transvorse orcases mark out
tho following spaces (Fig 44)

Fig. 44 Tha different varfeties
of whm.ov

(d) Wlutlow of the pulp the
arrow ind;cltul tbe formation
of & “collarstud ™ abecess.
(e) \\’hltlcrw of tho sceond
phalanx

A distal or pulpar space, which 18 the commonest site of
whitlow The cellular tissue 1n this space presents special
features as it 18 not looss but intersected by vertical fibrous
strands that tack down the deep aspect of the dermis to the
periostoum and that penetrate the bone

A middle space 1n front of the second phalans separated
above and below by the fibrous partitions already described
while on the sides adherence between the skin and perfostoum
soparntcs it from the dorsal cellular tissue  Behind the bone

" is clothed by the decp flexor tendon m 1ts sheath which
turn 1s covered by the strong fibrous arch fhe second pulley
along the whole length of the phalangeal diaphywis

A proximal space in front of the hrat phalanx is well

187
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1n tho latter situation 18 acoording to klapp symptomatic of
osteitis

Towards the dorsum the pus gains the lateral aspects of the
natl bed so that the association of paronychs with infeotion of
the pulp 1s not infrequent

Spread ndepth  The spread of pus to and the invasion of
the bone 18 & complication of such practical importance that a
special chapter 18 devoted to 1t Once the bone has become
involved the joint 18 speedily mnvaded Osteitis had already
ocourred m 14 and arthntis 1n 8 of the 70 whitlow cases that
came under treatment durng 1030

Special Propagation of Whitlows of the Pulp of the Thumb
Whtlow of the pulp of the thumb 1s also complicated by
ostertzs and arthrtis butit has in addition two other methods
of spread peouliar to 1tself towards the thenar space (1 case)
and along the long flexor tendon (4 cases) The infeotion of
the thenar space cells for no specnl comment (v p 227)
Infection of the flexor tendon sheath was however pecubar
m the 4 cases observed by reason of the fact that 1t became
shut off oither by primary or by secondary adhesions so that
the infection remained localised and ultimately led to sloughing
of the end of the flexor tendon. This complication appears to
be peculiar to the thumb as 1t has never been observed in tho
other fingers apart from direct infection during operation.

Clinfcal Features

Dull pains with & sensation of sweling occur in the early
days following infeotion  they are continuous with nocturnal
exacerbations and are accompamed by general signs

On napection the pulp is swollen and red slight cwdema
spreads to the dorsum and surrounds the neil  Gradually
these sgns become more marhed and towards the third or
fifth dny the stabbing throbbing pain m the finger prevents
slccp  Palpation 1a then characteristic  the pulp 18 red tenwe
and hot light pressurt increases the pain but reveals that
the swollen pulp has become indurated and has completely
lost its normal remlience—a cardinal mgn, which reveals that
pus is present and that operation 1s indicated.

Diagnosis

With an infection localired to the finger-end the difficulty
lies 1n distinguishing between a whitlow with dorsal extension
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separated off fiom the middle space, hut communicates with
the palm along the lateral aspeets of the base of the finger
beeause the fost palmar digital erease 15 only adherent to the
deeper struetures i the nmid-Jne

The existence of this commissural commumnication explains
the ficqueney with which nfections of the cellular space m
front of the firat phalanx spread upwards to the cellular planes
of the commissure !

The cellular tissue of the first and <econd phalangeal spaces
1« much looser and less resistant than that of the pulp

An omfeetion which as <tretly localiced to start with, may
commence m any of those segments, and 1f not recognised or
wrongly mcised, may spread to the adjacent spaces and to the
tendon <heath to result finally m a grave diffuse mfection
which Chascaignac called * pandactyhtis” We hope to show
that 1t 1s possible to treat the infection while 1t 1s still locahised,
and so avoid this danger of dissemination

WHITLOW OF THE PULP

The most fiequent form of whitlow  In the 70 cases that I
collected m 1930, the thumb (34 cases) and the index were
the fingers most often affected

Pathological Anatomy

The focus of suppuration lies 1n that dense tissue which we
have already described as traversed by fibrous strands that
run mto the periosteum and bone On the second or third
day after infection, the tissue 1s cedematous and infiltrated
with yellowish serum around a small area of central necrosis
which 1s seldom larger than a cherry stone When incised 1t
looks just Iike a boil with very little pus and 1ll-defined Iimits
hence 1t 1s necessary fo excise the necrotic or doubtfully viable
tissue rather than to mncise 1t uselessly

Spread of Infection. Infection spreads from the primary
focus 1 all directions

Towards the surface, the pus perforates the dermis and raises
the epidermis to form the classical ‘¢ collar-stud ”’ whitlow
Even 1f 1t should burst spontaneously, cure does not necessarily
follow, since the opeming 1s too small The openng 1s, as a
rule, on the palmar aspect, sometimes at the tip An opeming

1 See Translators’ Preface
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round the base Make a half horseshoe incision s figured
dirgram 46 taking care to moiso sufficiently deep to divide the
fibrous strands which moor the shin and provent the edges
from gaping A drop or two of pus exudes and one sces the
tiny epace 1t ocoupted  Retracting the anterior

hp with artery forceps which must not wnclude

the skan i1 their grasp one exposes the necrotic

gone and then excises 1t with fine curved

sassors If denuded bone (osteitis) 1s found .
or the joint imphcated the problem becomes

more difficult and is dealt with on p 178 ]
The operation 18 completed by weshing the

swound with an antmeptic solution or bacterio —
phage according to the particular preference
of the surgeon or simply by draining 1t with a
tiny strand of gauze or rubber  The tourmiquet
18 removed and & gaurs swab 18 pressed by the
patient himself on the finger which 13 Lept F“gh‘?"c""'d,
rawsed for ten to fifteen mnutes till the  Hait horse
reactionary flush of bleeding ceases this thlnthel—“ﬂ?

permits the surgeon to apply a clean and : mmﬁ
permanent dressing teral incislons

The wound usually remains oclean and e
pamleas for the first two days On the third transfixion rub-
day, the purulent discharge recommences and ber atup
permsts for fivo or mx days The wound then heals up n
from two to four weeks according to the aize of the foous and
mn the absence of complications 1f the latter should ocour,
they moy if not well treated prolong the lesion for months

WHITLOW OF THE SECOND PHALANX

We have found no reference to this type of whitlon 1n the
literature and regard our observations as ongnal in spite of
its relatice frequency Out of 270 cases of whitlow collected
n 1030 at the out patient chinic of the St Louis Hospital
there were 16 cases of whitlow of the second phalanx 16 cases

+. of whitlow of the proximal phalanx and only 7 cases of
tenoaynovitis 1
! Our frend and pupil Latzaroff hay devoted hu thews to the study of

those *70 caser of whitlow  Thewe 10 cases of whitlow of the sevond
will bo found dewcribed 1n extenso 1n hiv thews.

T3¢ OF MaD.
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around the nml and o primary pmonychia In the latter,
however, the pun and mdwation are 1estineted to the tissues
yound the nml, and the 1est of the pulp, though it may be
1eddened and  swollen, remams pamless when pressure 18
apphed to it with a blunt-pomted objeet

Treatment

The necrtotie area <hould be completely exesed  The
clneatenl © thrust o1 “ the caefully hnated 7 meision are hoth
quite madequate  Further, an mcision should never be made 1
the mad-lme beeause the exposure 15 poor even with a com-
paratnely long mewsion, and
a median scar 13 unsightly
and pamful

In the first edition of this
book, I 1ccommended the
hoiseshoe 1ncision, which 18
<tll called the “valvular”
o1 “shark’s mouth 1neision”
Good acecss 1s thereby obtained,
but the 1esulting sca 1s often
ugly and pamful because the
palmai flap 1etracts to leave
a depression that heals slowly
Fig 45 Usual bad result of the Pho Jateral scar 1s well placed,

complete horseshoe incision which

was formerly advocated but towards the tip of the

finger a fleshy projection or
nodule may be a t1oublesome 1esult 1 extreme cases IFig 45
repiesents onc of our woist 1esults The 1esult, on the con-
tra1y, may be good 1if care 1s taken to caniy the incision as
near to the nail as possible

To obviate this difficulty, Zu1 Verth and Klapp advise and
1llustrate two lateral mcisions, leaving a median skin bridge,
which prevents this 1etraction This method 1s satisfactory,*
but unnecessary because a unilateral ‘¢ half-valve ”’ 1s sufficient
My assistants and myself have used the latter meision mn over
50 cases and find that 1t gives a perfect exposure of the
necrotic area, leaves a less obvious scar and heals rapidly (in
less than a fortnight sometimes), wherecas the complete horse-
shoe 1ncision takes at least three weeks to heal

Techmique. “ Ring” anwmsthesia distal to a tourmquet

1 T have seen 2 cases n which the median skin bridge sloughed secondanly
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rare Ve have noted only one case m which osteitis localised
ta the bass of tho second phalanx caused permstent suppuration
(Fig 56 p 178) Somo radiographs n Klapp s book illustrate
widespread osteitis of the second phalanx with integnty of
the first and third which could only have resulted from an
wnfection confined to the scoond phalanx

The witology is always the same bewng due to a direct
infection of the space by a puncture or cut

Clinical Features The functional and general eigns are
those of every whitlow but the phymeal signs differ

On inspection the finger 18 flexed and rigid, and attempts to
straighten 1t are pamnful 1n about one third of the cases Tho
whole digit 15 red and wdematous and the swelling chiefly
affects the second segment (Fig 47) A purulent bleb ia ofton
visible in the distal flexion crease Careful palpation with a
blunt pornted 1nstrument 1s diagnostic because 1t elicats
tenderness over the whole length of the second segmont whule,
in contrast the pulp and basal eogments though cedematous
preserve therr suppleness and are not tender

An 1mportant point in diegnoms ss the complete absence of
pan over the tendon sheaih n the palm and wn front of the firsi
phalanz

As all our cases were operated on as soon as they came under
observation 1t 1s diffioult to describe tho course of the untreated
case  but in 3 cases that wero soon at a late atage there was
pandectylitis in one osteitas in the second, and arthntis in
the third. All three had already boen operated on by other
surgeons  Many cases of suppurative tenocsynovitis are
probably conseoutive to an untreated or badly treated nfection
1 this locality and the fact that we have had so fow cases of
tenosynovitia 1s probably because we intervened carly and
adequately

Diagnosis. Diugnoeis depends essentially on palpation
which rovenls the contrast between the painful affected zono
and the healthy neighbouring segments

It 18 caay to rocogmse a whitlow of the second phalanx from
one of the pulp but rather more difficnlt to distinguish an
infection of the aecond from one of the base  The appearnnce
however of a whitlow of the basal phalanx 1s so charnctenstic
sath its asymmetrical swelling bulging and redness of the
corresponding wib that the diagnosts should present no
difficulty to anvone who has once scen 1t The dufferentiation

=3
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Pathological Anatomy.  7T'he wte of the pus 15 characterstic
(v 1o 1) and can be casily demonstratod after the collection
has been evacuated  Provimally
fownrds the palm and  distally
towards the tip of the finger the
“ fibrous partitions alicady described
are appaent On cach side the
colleetion 15 hmited by the skn
attachment to the latcral aspects
of the phalany, Behind, by the
deep flexor tendon m 1ts sheath—
well  protected by the  stout
aponcutotiec pulley, which hides 1t
from view
Fur 17 Tymcal aspect of a The pus i the space thus
whitlow - or T peP sccond defined 1s usually more flurd and
phalanx  with  swelling  confains fewer sloughs than that
restricted to the sccond
segment of the finger and a  ©f Whitlow of the pulp It 1s also
pustule at the distal finger more abundant and more easily
crease
evacuable after incision
The hmes of spread are charactenistic  That towards the skin
15 most ficquent, the pus collects under and 1aises the
epidetmis 1 a bleb, which usually lies i the distal flexor
crease, wheie 1t forms one variety of ¢ collai-stud ” abscess
In one case only did the pus discharge from the middle segment
of the finger, and then 1t did so through the infected wound
We have seen 1t open on one occasion only 1n front of the second
flexor crease Spread wnlo the adjacent spaces 1s quite excep-
tional, 1n one case a shght invasion of the pulp was noted,
and that did not need any special modification of treatment,
m two cases, all the finger spaces became involved—the
pandactylitris of Chassaignac—and necessitated amputation.
Lastly, 1n one case the first phalanx became involved
Secondary infection of the tendon sheath 1s quite exceptional,
and we have never seen 1t , this 1s probably due to the fact
that, 1n 1ts whole extent in front of the second phalanx, the
stout pulley protects the tendon, the only pomnt of weakness
bemg at the level of the distal flexion crease where the pulley
ends The distal cul-de-sac lies there immediately subjacent
to the skin, and the sheath 1s in danger of injury if a misguided
mcision 1s made at this level just where the pus tends to poimnt
Extension of the wnfection to the bone 1s possible, but very




WHITLOW OF THE FIRST PHALANX 165

Finally either a dry dressing or hot fomentation 18 applied
in accordance with the choice of the surgeon

Progress after operation is sumple  Pain, redness and swelling
porsust for threo or five days after evacuation of the pus  when
gentls pressure over the palmar aspect of the phalanx shows
that the discharge of pus and sloughs has cersed the dramnage
strip is removed  the wound heals by the twolfth day

Results In 8 of 16 casea (40 per cent ) there was complete
recovery of funchon by the time the wound was soundly healed
at the end of the third or fourth week In 3 the function was
perfect when they were last seon but the wound was not
completely healed and 4 only attended for a few days after
operation. Amputation was necessary in 2 oases one for
pandactylitis with spread to the hand the finger being dus
articulated with resection of the head of the metacarpal to
drain the mfected cellular spaoce the other case had been
previously mased elsewhere he had arthntis of the second
jont and the finger was disarticulated at that level

Wo trust that many surgeons and practitioners will learn to
recognise this partioular varioty of whitlow which since we
have learnt to recogruse it does not seern to be infrequent for
we have ourselves treated 16 cases We would emphasiso
that any other incimon cxcept that desanbed 1s not only
ineffectusl to drain the pus but tends to mfeot adjacent
healthy areas

WHITLOW OF THE FIRST PHALANX

Infeotion of the basal segment of the finger 18 relatively
mfrequent (16 out of 217 casea) and 18 caused by direct infection
of the space through s puncture or an mased wound The

Fig 40 The skin has been
removed from the lateral Dorsal b
aspect of the fin the { ranch,
sectl incindes }

on corre-

the  subcutanecurs
(lnusol‘v..hnﬂnsor Note—the
commiwurs! fibroos barmier

tho dorsal layer of cellular
tlwse  tho palmar lambrical

commiware
two foci into communicatwon,



161 NURBCUTANEOUS WHITLOWS

from tendon shenth anfeetions offers more difficulty As I
pomnted out m a commumention presented to the Socidlé de
Clarmgie by PP Mowe (1), the “ hook ”
sign (seqne du crochet) 13 not patho-
gnomome  of phlegmon of the sheath
beeause this cign wasg present 1 the
absence of sheath mfection and absent in
undoubled cases of tenosynovifis m which
the distension of the sheath has been
rcheved by spontancous or operative
opening  The only sign that scems to me
to he absolutely characteristic of sheath
mfechon 15 pam along the hne of the
IR sheath with a mavimum pownt of lenderness
SRR . al the provimal end, 1c¢ , over the palmar
Tig 18 Whitlowof the cul-de-sac of the sheath 1t seems probable
second phalanx after that many cases labelled tenosynovitis
operation y
atec i fact whitlows of the second
phalanx, which would clear up with Iilateral mncisions, and
this may explamn the successes recorded by this method of
treatment in what a1e supposed to be infections locahsed to this
particular segment of the sheath )
Treatment Treatment 1s simple once the diagnosis of the
exact site of the infection has been made, but success depends
here, as clsewhere in the surgery of the hand, on perfect
anaxsthesia and a bloodless field, conditions which can be
simply secured by a basal “ring ” infiltration with 05 per
cent novocame and a tourmquet round the base of the
finger
When a purulent bhster has formed, the mncision 1s carried
through 1t and a grooved probe 1s introduced to explore the
Iimits of the collection of pus and to verify 1ts localisation A
lateral incision (Fig 46) 1s then made either directly or down to
the point of the probe This incision must be kept sufficiently
far back on the lateral aspect, so as to be behind, and not
endanger, the digital vessels After the pus has escaped, a
pair of Kocher’s artery forceps 1s pushed across through the
lateral ncision, and a second incision made on the opposite
side over the projecting points, which are then separated to
grasp and pull through a strip of dental rubber (Fig 48)
There 1s no danger of pressure ulceration of the sheath, which
1s well protected at this level
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arthritis tenosynovitis and phlegmon of the commssure but
as none of theso complications ocourred in our 16 cases which
dleared up after mmple 1nawion e cannot give further part:
culars

Quute recently I have seen a case of tenosynovitis which
complicated a whitlow m this locahity and which gave rse to
no chmeal mgns The explorstion which wes carried out
because the infootion permated, revealed a necrotic tendon which
called for amputation.

Diagnosis The
differential diagnoss
from whitlow of the
second phalanx 18 easy
Tenoaynovitis 1s dis
tanguished from 1t by
intense pawmn along the
line of the sheath with
maximum tenderness
over the superior cul
de-gac while the com
TUMBUres TemMaIn pain
less  lastly a com
massural phlegmon 18
accompanied by sym
motrical swelling and
wdema that 1nvolve Fig 61 Incislon of a subcutaneous whittow

of the phalamx,

the bases of tho ad

Above Digitsl ineislon. —br do
jacent fingers (v Figs ,Apors) DO v domal - br
low

82 and 84) brnedo_l d]gig:;l inchlon.—br  lumbrcal

Treatment. In “pf mcn(ﬂo:ﬂ)mmplctad by splitting the
enrier editions e web The kength of the mchuons dmg. on
recommended o three tho extent of spread of the trmots of mfectron.
branched mesion one limb of which opened the mde of the
finger the second the palmar and the third the dorsal exten
sion  While 1t 18 sufficient to treat a pnimary infection of the
commusure by dorsal and palmar incisions transfixing the
web we found that these did not suffico to clear up an infeotion
that had commenced n the finger and that was apt to persst
till apontaneous opcning took place on the laternl aspect of the
base of the finger  This 18 why wo still advine s 1n 1028 the
uze of the three branched incimon (Fi, 51)

Technique. Generul anwesthesia and tourmiquet
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signs of inflammation develop m two o1 thiee days, but sup-
putation tahes plice 1ather slowly, five to seven days It
soon v olves the lnteral aspeets of the finger, and then spreads
to the small commusstral spnee 1 formerly aceepted Kanavel’s
teachmg that the further sprcad of mnfection to the deep central
palmar space took place ma the lumbiieal canal (g 49),
but, the dissections of 11 Eviard have confirmed our climeal
observations that the nfeetion 1emams confined to the
commissure and spreads towards the dorsal aspect without any
tendency {o gam the palm of the hand I was pleased to note
that Klapp had made the same obsetvation  In short, when
pus has 1esulted from an nfection of
the Dbasal phalanx, 1t fills the small
space m front of the basal secgment
and the corresponding web space on
one side only
I formetly saw no 1eason to dis-
tingwish this seccondary mfection from
a prumary mfection of the commissure,
but now 1ealise that the signs and the
meisions requued are different , mn the
forme: there 1s collection at the base of
the finger, which 1s not present in the
latter and which needs to be treated
Chnical Features. The functional
and general signs aie those of a
Iig 50 Whitlow of the serious whitlow with this difference,
g;;ﬁziinpcgfla‘s‘:‘vemgg that pain predommates at the base of
localised to the first the digit An asymmetroscal swelling 1s
segment observed at the base with mnvolvement
of the commissure The neighbouring finger 1s separated from
the affected finger The palmar aspect of the base of the
finger 1s red and swollen, and redness and swelling spread well
back towards the dorsum In many cases lymphangitis
develops and spreads towards the wrist
Palpation confirms the diagnosis, as the pomnt of maximmum
tenderness reveals the site of pus The pan 1s intense over the
palmar aspect of the basal segment and equally intense over
the web, but s completely lacking over the upper cul-de-sac of the
tendon sheath wn front of the metacar po-phalangeal jomnt Further,
though the finger 1s often flexed, 1t can be easily extended
Evolution. The non-operated whitlow progresses towards
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Incision  The digatal branch opens the lateral aspeet of the
finger aJong the hne of umon of the doisal and palmar skin
and 15 earned up to the web

The sccond and thard habs are then made by splitting the
web from before bachwards from the base of the digital ineision
The two fingers then separate to give a wide exposure of the
mfeeted aren

There 15 no danger of wounding the vessels by these ncisions
beeause the pus separates the skin from the vessels, which are
pressed back to hie in close contact with the base of the finger

A counter-incision on the opposite side of the finger 18
unnccessary and undesnable as 1t may cause sloughing of the
undermined bridge of skin  This regiettable comphcation m
onc of my earlier cases led to prolonged suppuration, and the
scar that 1esulted caused peisistent contracture of the finger

Dressing  As the wound 1s large and exposes fully the area
of suppuration, no diams are required It 1s sufficient to pack
1t loosely with 1odoform gauze When the discharge ceases, 1
thiee to six days, the packing may be omitted and the fingers
allowed to approximate

Results. In all but one case, healing took place m aboub
three weeks In the exception, disarticulation was necessary
because the patient was a diabetic and the infection had
lasted for two weeks and probably caused pandactylitis The
functional and wsthetic results are perfect and the sphtting of
the web 1s without drawbacks The scar becomes concealed
n the digital commissure and can only be seen with difficulty
after the inflammatory swelling of the region has subsided

REFERENCE

1 M Iseuiy ““Note sur le traitement des ténosynovites digitales ” (Bull
Mém Soc Chir, t XLVII, pp 456—465, 1931 )
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Tig 52 Phalangeal osteomyelitis

The appearance of the hand was that of a commissural phlegmon which
was mneiwsed 1n the usual manner  The fiist 1adiograph was taken at the end

of three weeks because of the persistence of the infection The finger was
Several sequestia were discharged and 1t took

mmmobilised for two months
X 1ay after healing had occuried, the articular

four months to heal Iight
cartilage 15 destioy ed and the finger 15 alieady shortened

[To face p 169



CHAPTER \I
OSTEITIS OF THE PHALANGES

(Panaritium Ossale)

WE prefer the term  osteitis of the phalanges to the

bone whitlow of the German writers because infection of
the bone is merely a complication of the other infections we
have described except 1n tho ncute phalangeal ostcomyelitis
of chuldren where the lesion 18 primary and due to a blood
borne infection The secondary form 18 nearly always caused
by an mfectinn of the pulp

PRIMARY OSTEITIS

1t 18 only seen 1n infants who also may suffer from all the
other superficaal varieties of whitlow and especally from
paronychia While infants may of course suffer from all the
superfiial varieties of whitlow and especwslly from subungual
nfections any deep whslow should be regarded with suspicion
We agree with the teaching of Lannelongue that in infants
nfections of the cellular tissues and of the sheath never spread
to the bone When the bone 18 mnvolved the infection haa
commenced there as an acute primary osteomyelriis of the
phalanz and must be treated by a free mowsion down to the
perostenm  The same remarks also apply to the metacarpals
{Ombrédanne)

Klapp observes and demonstrates by radiographs that the
epiphyses nre not generally involved in the necroms and that

complete regeneration mey occur after the sequestrum has been
removed

SECONDARY OSTEITIS
This condition 18 comparatively frequent There were
14 carcs of osteitis of the terminal phalanx n the 70 cases of
whitlow that we collected in 1930 while in one only was the
accond phalanx affected (¢ p 178)
Rlapp and Bech 1n their book entitled  Daa Panantium

devote no less than forty out of the total number of 136
o pages
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to the subjeet  These authors have studied the subject with
particular ati{ention, and then experience 1s based on over
100 cases, whose progress was followed 1n serial radiographs

Anatomy

The frequency of osteitss of the terminal phalanx 1s due to
the structure of the cellular tissuc and 1ts relations to the
periosicum and blood vessels  ““In the pulp, sohd fibres run
fiom the deep aspect of the skin to the periosteum, which 18
here composed of two layers an external, loose and vascular ,
and an mteinal which 1s bloodless but composed of thick and
resistant elastic fibres, which penctrate the cortex of the bone
alongside the vessels 1 the Haversian canal to constitute the
fibres of Shaipey  These vesscls tiaverse the cortex and
form a close network in the medulla, whereas the fibres of
Sharpey do not run beyond the compact layer In consequence,
theie are m addition to the nutrient arteles of the phalanx a
considerable number of little vessels that arise m the perio-
steum and run into the bone marrow >’ (Klapp and Beck)

As a geneial rule, the vascularisation of the base and of the
diaphysis of the terminal phalanx 1s distinct, as each recerves
a separate artery (Braus) 7The artery to the base arises ab the
level of the second phalanx, while the diaphyseal arlery arises
from the collateral digital arteries as they tiaverse the pulp

Atiology

The infection reaches the bone along the subcutaneous
fibrous strands which, as we have seen, run directly to the
periosteum and into the mterior of the bone through the
Haversian canals Direct moculation of the interior of the
bone by a penetrating wound 1s exceptional It 1s difficult to
determine the cause of the osteitis nerther age nor physical
condition 1s important , 1t 1s not more frequent in diabetic
subjects, the type of orgamsm (streptococcus or staphylo-
coccus) has no special influence The duration of the infection,
however, 1s 1important Some of our cases, seen late, already
presented smuses, but the majorty had been badly mnecised and
often diagged on for several weeks

Tt 15 difficult also to determine exactly the mechanism of the
necrosis  Klapp 1ecogmsed the mmportance of both the
stripping up of the perrosteum by the pus which, when extensive,
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deprives tho corresponding osseous zons of blood and
thrombosts of the nuirient vessels compressed by the wfection mn
the restricted pulp cavity Finally 1n certain cnses oxtonsive
thromboss affects all the vessels of the finger tip and results
in necroms of both the soft parts and the bone as in the
gangrenous whitlows described on p 153

Pathologlcal Anatomy

The bone affected by osteitas necroses to a variable extent
and one of the most mteresting facts that emerges from
Klapp 8 study 18 the possibility it affords to prediot from the
site and extent of the sequestrum the conditions of regenera
tion. The following varties may be distinguished —

Partial Aecrons which soparates off 8 small rounded snd
often fragmented requestrum about the mre of a lentil erther
from the tip or from the lateral aspect of the terminal phalanx
The sequestrum however may bo elongated and comprise
the whole length of one of the borders of the bone or 1n excep
tional cases 1t may be basal and eliminate only the epiphyms
while the diaphyss remains normal

Total Aecrosis 18 always acoompamed by arthntie The
terminal phalanx 18 bathed in pus and the head of the adfacont
pholanx may be mvaded (v Fig 63)

Subtotal Necrosis to which Klapp has called attention, only

——

M

.‘
{/’
”"&
. h

Fig o3 Osteitis of the terminal phalanx of the thumb with arthritis,
(1) Bequeatration of the terrninal phalan< with erovion of the head of the

provmal phalanx (5, (umplete reconstruct f the hea,
Loy ol [} p won o d after elimuination
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affects the shaft and the tip and 1espeets the base, the hine of
separation formmg at the level of the metaphysis (Fig 54),
the survaval of the epiphysis being due to the different vascular
supply of the two portions of the bone As the artery to the
base arises i front of the second phalanx, 1t escapes the
compiession and the thrombosis, which affect the pulp and
which block the diaphyseal artery

Possibility of Regeneration. Credit 1s due to Klapp for
having shown that regencration of the necrosed and eliminated
phalanges 1s not the exception (as was always believed), bub
the rule when certarn anatomecal condalions are present

Conditions of Regeneration The length of the sequestrum
1s of primary mimportance The loss of substance after elimina-

Fig 54
(a) Intervention has revealed the existence of an osteitrs which 13 not
shown on the radiograph (b) Sequestration has taken place at the site of
election at the junctions of epiphysis and diaphysis  (¢) The sequestrum has
been removed

tion of small sequestra 1s rapidly replaced by simple periosteal
proliferation (v Fig 53)

When, with complicating arthritis, elimination 18 complete,
bony regeneration almost never occurs Lorenz, however, has
published a case (quoted by Klapp), and the late A W Meyer
showed me some radiographs of reconstructed (though
deformed) phalanges that were fused with the adjacent
phalanx, they had taken months to form and the functional
result hardly justified the trouble Therefore, 1n practice and
especially 1n industrial accidents, 1t 15 useless to eapect any
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regenoration of & totally necrosed phalanx after suppurative
arthnitis

TWhen mnecross 13 subfolal the base remamns mtact and
proteots the articulation (Figs 54 B5) and regeneraon may be
expected when certain conditions aro satisfied the wmfeotion of
tho soft parts must bo slight it 1s therefore important to remove

Fiy 55 Qstelths of the terminal phalame.

(a) Kanave] s method has been tned  the end of the

balanx having boen resocted early (b) The Dase has

me necrosed in turn but the continuoos line shows

that the jount r intact (o) The terminsl phalanx hus

became reforroed but fts complete reconstrustion i

prevented by contraction of the soft parts. (4) The
rewult after four monthe.

tho whole of the necrotic tissue at operation  the soft parts
nwst conserve their shape bocause the bone cannot find & place
to grow nhen thev have retructed  the periostenm must remamn
mtact and in Klapps view a cortain amount of bone and
bone marrow must always be conserved as m hia view perio
steum alone cnunot reproduce bone  The last premiso is
getierndly true as 1t conforma with the usual rules of bone
regenerafion after soquestration but even where the phalanx
has been wholly chminated one mav sl hope for perfect

regencration provaded that the jomt has wat been imvolved
(Fig 3)
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affects the shaft and the tip and 1espeets the base, the lne of
scparation formmg at the level of the metaphysis (Fig 54),
the suivival of the epiphysis bemg due to the different vascular
supply of the two portions of the bone As the artery to the
base auses m fiont of the second phalanx, 1t escapes the
compression and the thrombosis, which affect the pulp and
which block the diaphyseal artery

Possibility of Regeneration. Credit 1s due to Klapp for
having shown that regenciation of the necrosed and elimmated
phalanges 1s not the exception (as was always helieved), but
the rule when ceriain anatomacal condations are present

Conditions of Regeneration. The length of the sequestrum
1s of primary importance The loss of substance after elimmna-

Ing 54
(a) Intervention has revealed the owistence of an osteitis which 18 not
shown on the radiograph (b) Sequestration has taken place at the sito of
election at the junctions of epiphysis and diaphysis  (c) The sequestrum has
been removed

tion of small sequestra 1s rapidly replaced by simple periosteal
proliferation (v Fig 53)

When, with complicating arthntis, elimination s complete,
bony regeneration almost never occurs Lorenz, however, has
published a case (quoted by Klapp), and the late A W Meye:
showed me some radiographs of reconstructed (though
deformed) phalanges that weie fused with the adjacent
phalanx , they had taken months to form and the functional
result hardly justified the trouble Therefore, 1n practice and
especially n industrial accidents, 1t 1s uscless to expect any
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on tho contrary 1if tho sequestrum is subtotal one may sco
suoccssive films the shadow taho form and gradually develop
a8 tho phalanx becomes reconstituted

Prognosis

One cen offer no prognosms till the sizo of the scquestrum
is known thon if 1t 18 partinl the termmnal phalanx will
reform  1if sabtotal it may and probably will reform but
even 1f 1t should not do so in ita whole length 1its baso at
least wall be preserved with the insertion of the long flexor
Lastly should the terminal phalanx be lost from osteitis
complicated by arthrtis, no reconstruction can be anticipated
The finger will be shortened and the long flexor uselees In the
latter case tho head of the seccond phalanx which has been
attacked m some degree by the infection usually becomes
reformed with that alteration n ghape to which Klapp and
Beck drew attontion  1ts head loses 1ts normal rounded shape
to become thin and ponted taking the ahapo of & terrminal
phalanx which 1t nowis This is well shown in a personal case
(¥Fig 53)

Treatment

Consorvative and radicsl lmes of treatment have
always had their advoeates The conservative surgeons follow
tho example of Hiiter and leave the sequestrum 1n svu for
several weeks after it has become delumited, m order that 1t may
serve as a scaffold for the now phalanx but the persistent
suppuration that results defeats this purpase The oppoaito
Line of treatment, 18 that descnbed by Konig  If bons necrosis
has taken place over & consmderable extent of the phalanx 1t s
urcless to conserve 1t especially in dealing with the termunal
pholanx and ons must amputate or disarticulate  Kooher
and de Quervain hold the same opinion, and so does the classical
French tenching (Quénu Taxier and Patel (1))

As the anntomienl studies we have just detaied show that
regeneration 18 tho rule and consequently o process that must
be aamsted modern methods of trentment tend to be conserva
tive and fall into two groups  that of hannvel and that of
Klapp and Bech

Ranavel hnving recogrused that when the base sursived
tgenerntion could e expected propowd that as soon asy
osleihis 1eas diagnosed even before the srquestrum had become
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The completeness of 1egeneration, m our experience, varies
chiefly with the state of the soft parts. Even with retraction
during healing, the base may be reformed and may prove of
greatest value, since 1t preserves the insertion of the flexor
tendon

Clinical Study

Klapp and Beck state that 1t 1s possible, even hefore mnter-
vention to detect phalangeal osteitis by the climcal signs
alone—namely, the club-lilze swelling of the finger and the pamn
which 13 particvlarly severe arovnd the circumference of the
base of the affected phalanz  But 1n actual practice, the osteitis
is only discovered («) during a properly conducted operation
with field rendered bloodless, when after excision of the area of
necro<is one comes down on denuded bhone, (b) when post-
operative healing fails, the sinus 1s almost always due to
osteitis and the diagnosis can be confirmed by feehing bare
hone or a free sequestrum with a probe and/or by radiography

Radiography. The findings are those of any osteitis In
the first stage even when exploration has revealed hare hone,
nothing ahnormal can he seen 1n the radiograph (v Fig 54 (a))
Later on 1n ten or twelve days, a varying extent of decalcifica-
tion appears ecither at the tip, side or hase At this stage
the shadow of the hittle bone is wrregular and interspersed
with darker areas Later, sequestration manifests itself by
formation of a darker zone (Fig 354 (b)) which represents the
necrosed portion, which, being cut off from the circulation,
conserves 1ts richness i mineral salts, which are opaque to
X-rays

Evolution

As soon as the requestrum has been removed, suppuration
ceases and the smus heals up, if not, other sequestra are
probably present If none are found on exploration, we should
suspect cither arthritis or even tenosynovitis  We have seen
sinuses kept up by necrosis of a flexor tendon within 1ts infected
sheath that had failed to show the signs characteristic of that
Je<ion (hooked finger, pain along the Iine of and over the upper
cul-de-sac of the cheath)

The v ound being healod, st takes from thiec to six weeks for
the lo<e of bony substance to become filled up With partial
cequestration, the radiographs rhov httle modification | hut
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ten days longer before repeating the X ray exanunation When
1t has formed forceps should be mtroduced into the sinus which
18 usually large enough to permit of removal of the piece of
bone No anmsthesa 1s required but two or three attempts
may be necessary if several sequestra are present

(b) OSTEITIS INDICATED BY PERSISTEXOE OF A Smus A
radiograph 1s indicated then with local anwmsthesia and a
tourniquet a half horseshoe incison 18 made (unhappily & small
median incision has usually already been made) and the necrosed
bons and ssquestra are removed 1f they have already become
demaroated.

(¢) OSTETTIS COMPLICATED BY ARTHRITIS Dont homtate
Dusarticulate the termunal phalanx forthwith, making as large
& palmar flap a8 any previous mcmons permit because as
suture 1s mmpossiblo 1t wi)l retract to a surprimng extent on
account of the suppuration. It may be necessary to remove
the head of the second phalanx (which may itself be involved)
or even to disartioulate the second phalanx to make sure of &
sufficient flap

(d) OSTEITIB COMPLICATED BY TENos¥yNoviTis Theoret:
cally 1t should be possible to treat each of these lesions sopa
rately on the hines laid down in this book. Practically the
result 18 very unsatisfactory as each lesion by itself 18 difficult
to cure Up to the present it has been our practice 1 s
sumilar case to disarticulate the finger at its base mnce all
the cases of tenosynovitis were not recogmused till the tendon
waa necrosed and nearly completely destroyed It is then
casy to make a sufficiently long palmar flap

Results

We do not know 1n what percentage of onses the terminal
phnlaur regenerates and Klapp and Beck and Kanavel give
no figures to asmist us Our personal experience of cases
followed throughout and controlled by radiographs 15 too
small to bo of any value The period of healing 18 always
long Klapp puts 1t at six wechs 10 our experience two or
three months 18 more likely to elapse before the injured man
18 ablo to return to worh  But 1t should not bo assumed that
this 1s an argument in favour of systematic disarticulation,
smee we have seldom seen an amputation necemsitated by
prolonged suppuration even with a satisfactory flap heal 1
leas than six weeks
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demarcafed, the termunal phalanx should be resected after
reflexion of the periosteum towards 1ts base He hoped thus
to gain time by removing at once that which might require
to be removed later on

Many arguments suggest themselves against this ““ active ”
treatment In the first place, 1t 18 1mpossible to forecast
the extent of bone necrosis after osteitis has set mn, 1t 1s
illogical, or at least premature, to sacrifice the distal two-
thirds of a terminal phalanx where perhaps the ultimate
necrosis might be restricted to a tmy flake of the tip or to one
border of the bone Secondly, the soft parts lose their support
and retract Lastly, in an exceptional case that we were
able to follow from start to fimsh by radiographs, the base we
had left sequestrated in turn (v Fig 55 (b)), and then only did
suppuration cease and regeneration commence to reform
ultimately the hase only, this 1s also shown 1n the series of
radiographs which Kanavel himself published and which we
reproduced 1n our first work

Klapp and Beck, on the contrary, advise leaving the denuded
bone alone in the early stages, because 1t may not necrose
They confine their intervention to a careful removal of all the
mnfected cellular tissue and sloughs, 1n order to suppress the
chief cause of persistence of the suppuration ZT'hey freat the
case just as if there was no ostertrs At the end of ten days or a
fortmight, sequestration 1s obvious if 1t 1s evitable, and
the prognosis, so far as regeneration 1s concerned, depends on 1ts
extent The sequestrum 1s then removed and the wound
heals, but meanwhile any possible hone regeneration 1s taking
place This 1s an excellent technique that our experience has
led us to adopt

Technmique. (a) WrtH CommENciNG OsTeITIS “Ring”
anasthesia and tourniquet The complete ‘“ horseshoe ’’ 1ncision
recommended by E Quénu should not be employed , one should
make a half horseshoe or hockey stick, which keeps the soft
parts stretched in length by the mntact nail, even if the bone
should eventually be removed The necrotic area 1s excised
and a surface dressing applied as if there were no necrosis !

Ten days or a fortrught later a radiograph will show whether
a sequestrum has formed, if not, one should wait cight or

1 A W Meyer stated m a recently published article that he had abandoncd
gy stematic esaston of the nccrotic arca as recommended by Klapp  (Leut

Zelf f Clar, pp 439-448, 1931)
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shortened by 15 cm. The patient a provincial surgeon was
enebled to resume his profession and to play the plano

A case such as this 1s 1n our opwmion, one in which judicious
treatment of the imtial lemon, which was probably either
osteitis of the terminal phalanx or an interphalangeal arthritia
would probably have prevented extension of the infection to
the first phalanx.

REFERENCE

1 Toxeex and T 771, Précis de pathologie chururglenle  t. VI, p 605
et sulv  Jlaswon et Cle, &lit.
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OSTEITIS OF THE SECOND PHALANX

I have only had one case under my caie, the details of which
aie as follows —

CasE40 Mme Desh , aged 47, for moie than two months pre-
sented a sinus of the index which had developed after a punctured
wound  After several days with acute symptoms the spontaneous
dischaige of the collection led to subsidence of the symptoms The
1adiographs showed a cavity in the base of the phalanx (Fig 56)
Under anwmsthesia, simple curettage with
1emoval of the edges of the cavity effected a
cure 1n a fortnight

There are m Xlapp’s book several
llustrations of osteitis, which 1s of especial
mmportance in the thumb The other digits
should be amputated when the ostertis 1s
total, but 1t 1s essential to conserve the
thumb Ow aim must be to mamntain the
length of that digit during the 1econstructive
period  Continuous traction 1s, therefore,
indispensable to counteract the tomcity of
the flexors and extensors An ingenious
method for that purpose was described by
Huguer to the Surgical Society of Pa1is
m 1921

Case 41  Followng an mterphalangeal
arthritis caused by a septic punctured wound,
the whole of the first and the base of the
second phalanx of the thumb became necrosed
These bones were removed through a dorsal
Fig 56 Localised  lHCISION twenty-one days after the onset of the

osteitis of the  arthritis Huguier wished to maintain the

second phalanx  Jength of the affected digit during the
period of suppuration so as to enable hm

to 1nsert an osteo-periosteal graft later on, after the infection had
cleared up He, therefore, got Dr Real to construct a hittle gold
sphint devised to combat the pull of the tendons and to keep the
terminal phalanx separated from the metacarpal The outer ends
of two transverse arms attached to the splint weie jomed by an
clastic band, while their inner ends, hooked into the wound, were
separated by the pull of the elastic band to mamtain the desired
lengthening  He was surprised, 1n a man of 40 years, to find that
the bone reformed and mcreased progressively in density, till n
twenty-four days the first phalanx became reconstructed though
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We describe those details which are of practical importance
(v Fig 67)

The jount surfaces aro formed by tho head of the proximnl
phalanx (or metacarpal) and the base of the adjoiming distal
phalanx The head 18 markedly convex and resembles closely
m mumatare the lower end of the femur with trochlea and two
condyles The base of the phalanx 1s, on the contrary lihe
the upper surfaco of the tibia alightly concave from before
backwards and with a cartilage covered surface much smaller
m extent than that of
the head

The capsule 18 attached
round the cartilage close
up to the jownt on the base
of the phalanxz but on the
head of the adjoinng
bone 1t 18 attached to the
neck at some distance
from the joint  more Fibeo-cart.
exactly on the dorsa] palmarlig
aspoot 1t 18 attached just
boyond the cartilage on
the palmar aspect 1ts
attachment 18 proximal to
the projection of the tiny
condyles

The collateral ligaments
aro the strongest thoy ph:.hnge.l joint. Note the
arc attached to the lateral ~ Culi-de sac anterior
tubercle of the head and  carpal. (Aftar Rouviere )
spread out fan wise to
gamn attachmont to the lateral aspeots of the base Further
the anterior part of the capsule mtuated near the bese 18 very
strong and covered by cartilage In the thumb this girdle is
particularly strong and iacludes the two sesamord bones 1n
its thichness  Farabeuf has cmphaseed the pathological
mmportance of this fact

The synorial membrane clothes the nner aspect of the
capsule and forms two culs-de-aac around the articular head
one is dorsal and shnallow the other palmar and nearly 1 cm
deep  This synovial cul-de sac presents on a small scale
exactly the same dramnage difficulties as the knee joint




CHAPTER XII
ARTHRITIS OF THE FINGERS
(Panaritium Articulare)

Invasiow of one of the phalangeal articulations by infection
15 a grave complication, which may occur under three different
conditions

By dwrect wmoculation from a punctured wound or a wound
on the dorsum opening the capsule We have already discussed
the determiming causes on p 61 The arthritis 1s then primary

By spread from a newghbouring wnfection such as whitlow,
osteitis or tenosynovitis In such a case the first articulation
1s seldom, and the second and third more often, mvolved
Kanavel thinks that the tendon sheath does not adhere to the
metacarpo-phalangeal as 1t does to the second, to which 1t 1s
mtimately united

By Metastases An infection of any kind may be carried by
the blood stream and cause an interphalangeal arthriis, bub
this occurrence 1s exceptional Kanavel and Klapp have
reported cases of gonococcal arthritis in this situation I have
operated on a sumilar case (v p 187) Klapp and Beck have
observed 2 cases of streptococcal infection, one following a
breast abscess, the other after a paronychia of a neighbouring
finger

Frequency

These 1infections are comparatively rare as a primary lesion
During the year 1930 we personally treated 7 cases, and
Klapp and Beck report a similar number Arthritis compl-
cating a whitlow or secondary arthrirs 1s, on the contrary,
much more frequent In 1936 and 1938, I operated on 8 cases,
which are described 1n Cordies’s thesis (1)

Anatomy
The methods of ticatment are detetmined by the

anatomical disposition of the articulations of the fingers
1F0
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We describo those details which are of practienl importance
(v Fig 67)

The joini surfaces aro formed by the head of the proxamal
phalanx (or metacarpal) and the base of the adjoung distal
phalanx  The head 18 marhedly convex and resembles olosely
1n mimature the lower end of the femur with trochlea and two
condyles The baso of the phalanx is on the contrary hke
the upper surface of the tibia slightly concave from before
backwards and with a certilage covered surface much smallcr
1 extent than that of
the head

The capeule is attached
round the cartilage close
up to the joint on the base
of the phalanx but on the
head of the adjoining
bone 1t 18 attached to the
neck at some distanoo
from the jomt  more Firo-cert
cxactly on the dorsal pelmarlig
aspeot 1t 18 attached just
beyond the cartilage on

~ the palmar aspect its
attachment 1s proximal to
the projection of the tiny
condyles

The collateral hgaments s
are the strongest they phalangeal joint o;{ogeth::at:oum
are attached to the latera] ~ Culi-de-sac, anterlor and
tuberclo of the head and L. “(hfer Rooeihs ‘;{ e
spread out fan wise to
g attachment to tho lateral aspects of the base Further
the anterior part of the capaule mtuated near the base 1s very
strong and covered by cartilage In the thumb this girdle is
particularly strong and includes the two sesamoid bones 1n
its thichness  Fambeuf has emphamsed the pathological
importance of this fact

The synovial membrane clothes the inner aspeot of the
enpsule and forms two culs-de-sac around the articular head
onc 18 dormal and shallow the other palmar and nearly 1 om
deep  This synovial cul-de-sac presents on a small seale
exactly the same drunage difficulties as the knee jomnt
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Pathological Anatomy

The anatomical lesions are those seen m any aithritis

In the early stage there 1s simple synovial effusion which
gradually becomes turbid and thick and which 1s accompanied
by cedema of the synovial liming and capsule, without any
involvement of the cartilage

When the disease 1s fully established, the jomnt 1s full of pus,
the cartilages exfoliate mn places and the capsule becomes
distended The pus then spreads beyond the joimnt, tending
to do so rather towards the dorsal than the palmar aspect,
whach 1s protected by a thicker portion of the capsule It then
spreads easilly in the tissues on the dorsum In exceptional
cases, however, the capsule may burst anteriorly to open mto
the flexor sheath, especially at the level of the second articula-
tion, where 1t 1s closely adherent (Kanavel)

Anatomical Progress Progressive destruction of the jomnt
takes place, 1ts igaments are stretched and cartilage destroyed ,
the ends of the bones are involved and, towards the second or
third week, osteitis becomes manifest but snvolves especially the
base of the distal phalanx, while the head of the proximal
phalanx remams intact for a longer period The ultimate
result may be either destruction of the distal phalanx, or
ankylosis, or dislocation of the joint

Clinical Features

Each variety shows different clinical features

Primary arthritis 1s the most typical The initial lesion 18
frequently small in size and consists of a simple punctured
wound Signs of joint involvement are not seen till the second
or third day, when spontaneous pain or pamns on movement
appear, while the infected wound becomes shghtly inflamed
and begms to discharge The signs then progress rapidly and
become characteristic The jomnt assumes the semi-flexed
position of least tension, the dorsal aspect becomes red and
cedematous, especially around the wound, while the palmar
aspect remamns hittle altered The pamm and general signs
may be marked 1n some cases Lastly, in the stage of diffusion,
one may observe a dorsal abscess which 1s superficial and may
be fistulous, raising the <kin coverings at a distance fiom the
joint  Palpation reveals abnormal mobility and crepitations,
which ndicate respectivcly stretching of the hgaments and
destruction of the articular cartilage
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Arthritls from a Neighbouring Focus Arthntis by
propagation 1 frequently difficult to diagnose as its signs are
masked by those of the causal whitlow

In our experience the posmbility of joint involvement must
bo suspected when & whitlow that has been carefully opened
does not heal It can be diagnosed with certainty when &
dorsal mnus and joint relaxation are present

At an earlter stage 1t 18 only mamfested by chromo thickening
of the finger with redness and dorsal cedema that predominnte
towards the base even if only the ternunal jomnt 18 affected
The finger then assumes o comcal aspeot In such cases,
operative ntervention mav be necessary to determme the
cause of the chromaty

Metastatic arthritis 18 very rare and mamfesta itself by the
classical signs of arthritis pamn, heat redness and dorsal
swelling sermflexion of the joint and pain on pasmve movement

Evolution

If the arthritis 18 untreated the courso 18 slon and according
to the particular aroumstances 1t ends in —

(a) Destruotion and extrumon of the distal bone involved
which 18 most often tho distal phalanx Klapp and Beck
however present radiographs showing elmination of the
second phalanx

(b) Ankyloms of the jomt in good or bad position some
times in subluxation

(c) Abnormal mobility of the jont especially when the
castal articalar end is subluxated (always towards the dorsum)

All these eventualities are deplorable and should be avoided
by appropriate treatment

Prognosis

Prognoms depends on the variety of arthntus and the time
of intervention  the carlior the treatment the better Arthrists
ansing from a neighbouring focus 18 the worst because 1t 13
aseocinted with extenmive lesons i themselves diffionlt to
treat  Primary and metastatic arthniis are of equal gravity
they often abort and do not progress to suppuration  VWhen

suppuration occurs they arc casier to treat because the
1solated. v e
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Diagnosis

Diagnosis depends on the chimical signs dorsal swelling
and abnormal joint mobility (Klapp and Beck lay stress on pam
elicited 1 the affected jomnt by pressure on the tip of the
finger)

When a sinus 1s present, a probe may be passed mto the
jomt

Radiography 1s of Iittle assistance in the early stage, as 1t
shows no change When, towards the second or third week,
decalcification and erosion of the joint interhne are manifest
in the radiographs, the climcal signs are obvious

Differential diagnosis differs with the atiology. In a
primary arthritis 1t 1s all essential to diagnose the jomnt involve-
ment m spite of the frequently bemign appearance of the
entrance wound The escape of fluud or pus on movement of
the jomnt 1s the best and often the earhest sign Iu arthriis
secondary to a newghbouring lesion, the difficulty lies in detecting
the arthritis on suspicion aroused when a well-treated primary
mfection fails to subside

The use of & probe or surgical exploration under ansthesia
makes 1t possible to eliminate the other causes of chromcity,
osteitis, sloughing tendons, or an inadequately dramed exten-
sion, while keepmg mm mind the possibiity of symptomatic
whitlow, nervous lesion (syringomyelia), tabes, and ulnar nerve
lesions, which may all be complicated by osteitis or arthritis
mn therr later stages Metastatic arthritis 15 easily recogmsed,
even when a sinus 1s present, because there 1s no antecedent
mjury The recogmition of acute articular rheumatism presents
hittle difficulty , and gout, even when m the latter the tophusis
fistulous, may be recognised by the multiplicity of the lesions,
the shadow of the concretions in the radiographs and the
particular character of the pains

Treatment
Methods

The non-operative treatment of phalangeal arthritis, as of
arthritis in other situations, consists essentially 1n 1mmobilisa-
fion and modifying 1njections (bacteriophage, Lapomte,
“ Vuzine,” Klapp and Beck, etc)

Surgical treatment 1s ecither 1adical by disarticulation at
the affected jomnt line, or conservative by diamig the jomnt.

S
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Sumplo drainage by arthrofomy is seldom efficacious on account
of the complex structure of the jomnt with its deep doresl and
palmar culs-de-sac  The best drainage 1s afforded by resection
of the head of the proxunal phalenz—en operation that was
proposed by Hiter 1n 1869 (2) There was no mention of this
method mm French literature so far as I am aware until the
publication of my book m 1928 Tt was however practsed
by many surgeons and was taught me by my late teacher
Lectne who 1n turn attributed 1t to Peyrot a pupil of Dolbeau
who contributed several clasmoal works on infeotions of the
hand.

Operative Indications

The indications naturally depend on the partioular variety
of arthritis and on the digit affected 1n the thumb the treat-
ment adopted must be much mors conservative than in the

Arthritls Secondary to a Neighbouring Leslon Radical
treatment is essential when an arthritis 18 secondary to an
osterfrs disarticulation 1s indicated

If the arthnis 12 a ated with tenosynovitis of a finger
there 18 no pownt 1n conservative troatment as the tendon is
n process of sloughing 1n such a case disarticulation of the
tohole finger (p 208) is indicated by reason of the infection of
the tendon sheath rather than the arthritls However I have
on one occason, saved a useful middle finger that was thus
affected by treatmg the tenosynovitis first by my method and
then the arthritis of the second phalanx by resection of the
joint and plaster (v Case 6 in Cordies s thesis)

If on the contrary the arthniis qffects the thumb and 1
complicated by tenosynovitis of the long flexor one must be
88 conservative as possiblo for cxample in osteitis of the
terminal phalanz that bono 1s excised and the sheath 13 drained
as if1t were the only lesion  the basal phalenx 1s thus preserved.
In arthriis worthout marked ostertts there is nothing against
making at lenst an attempt at resection of the joint and
drainage of the sheath particularly in o young robust patient
anxjous to escape with a mmmum of mutiation In other
and more adverse conditions 1t s preferable to disarticulate
the eud jomnt and to drain the sheath of the long flexor tendon

Primary Arthritis The particular method of treatment is
dctermined by the stuge of the arthntis
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(@) In the early stage, no operative treatment 1s called for.
Following the advice of Tixier, Pollosson and de Rougemont,
1t 18 essential to 1mmobilise as completely as possible on a
moulded palmar splint Injection of the jomt with one or
other preparation may be added

Lapointe relates the case of a youth, aged twenty, affected -
by a suppurative arthritis of the metacarpo-phalangeal jomnt
of the left Iittle finger and of the left radio-ulnar joint Without
bacteriological examination, he injected bacteriophage on four
occasions after puncture aspiration mto both jomts and cure
was obtamned 1n a fortmight

I have studied for more than six months the action of
bacteriophage 1n infections of the hand (v p 125) without any
similar success, which was so decisive as to encourage further
trial of the method Klapp and Beck attach great importance
to treatment by Vuzine, an antiseptic that gave remarkably
successful results in gunshot wounds of jomts Their techmque
15 as follows —

The affected joint 1s injected through the wound or fistulous
tract with a solution of Vuzine of 1/1,000 or of 1/500 combined with
05 per cent novocame As much of the fluid 1s introduced as
possible, as 1t escapes immediately and thus washes out the jomnt ™~
A dressing soaked in the same antiseptic 18 then appled Pam
mcreases after the injection with a hittle febrile reaction The dis-
charge increases to dimmish after the fourth day, 1t then ceases
and painless movements become possible The results obtamed
appear to be excellent Of 7 cases of primary arthritis, all were
cured with normal mobility 1in the recent cases, and with varymng
degree of restriction of movement in cases that were of more than
three weeks duration, and that were already complicated by
destructive lesions

The results of this treatment appear to be excellent, but I
have no experience of 1t , 1n place of Vuzine, which 1s unknown
in France, mercurochrome which 1s a powerful and non-
caustic antiseptic may be employed  We have had the
opportumity of observing a ceitain numbei of joint wounds at
Samnt-Lours Hospital m 1930 Some hecame progiessively |
worsce and were operated on, but the majority cleared up with
siumple immobihsation and disifcction of the shin Ag m all
cases of arthritis, the first essential «tep m trcatment consisty
. mmmobihsation  After that essential has heen sceurdd,
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further antwx ptic or biological treatment may bo added if
time 18 not thoreby wasted but if suppuration should persist
then the only resource 18 surgersy

(b) T hen suppuration s already established medical methods
of treatment that have proved futile to arrest the progress
of the infection should not be permsted n. When the diagnosis
18 assured—operate  As & general rulo always resect in the
thumb  but when dealing with one finger the mdications are
based on somal or psychological considerations 1f the patient
18 young and 1mntelligent and follows a akilled occupation 1t 18
desrable to avoid mutilation a resection of the joini must be
performed 1f not 1t 18 better to disarticulate Resection 1n
effect calls for four to mx weeks of treatment and immobilisa
tion, and onds with & staff finger which is painful to start with
but which can only be restored to usefulness by perseverance
and co-oporation on the part of the patient hmself Theso
mndispensable psychologioal conditions are seldom present n
works’ acordents and the majorty of unsklled labourers are
botter satisfied with a finger shortened by one or two phalanges
or even complotely amputated rather than with a shortened
finger which 13 staff and painfal and which they are unable to
meke s of for an indefimite period  Further the period of
moapacity 18 shortoer after amputation than after reseotion—
threo to four weeks 1n place of four to aix weeks

To sum up a resection should always be done wn the thumb
but wn the finger only wn selected cases (and particularly for
arthritis of the first and second joints) I should add however
that mn rocent years I myself have given up disarticulation—
all my cases have been treated by resection

Metastatic Arthritls In metastatio arthritis immobthsation
on a rigid metal splint or plaster is essential from the start
and will lead to cure in the majority of cases If the lesions
progress in spite of completo immobibsation and suppuration
porsists with fistule and bone destruoction the case must bo
treated by resection as in a primary arthritis I have only had
one personsl case of this hind

CABE 42 Ger Louis 22 years designer came to consult me
on April 12th 1930 with a gonococcal arthnitis of the metacarpo-
phalangeal joint of the middle finger of the nght hand  After eight
to ten dave of pain and swelling an abscess opened spontaneously
on the dorsal aspect He dressed 1t himself but the discharge
increased and movement became progressively more panful He



186 ARTHRITIS OF THE FINGERS

(«) In the carly stage, no operative treatment 1s called for,
Following the advice of Tixier, Pollosson and de Rougemont,
it 15 essential to 1mmobilise as completely as possible on a
moulded palmar sphnt  Injection of the jomnt with one or
other preparation may be added

Lapomte relates the case of a youth, aged twenty, affected
by a suppurative arthritis of the metacarpo-phalangeal jomt
of the left Iittle finger and of the left radio-ulnar jomt  Without
bacteriological examimation, he 1njected bacteriophage on four
occasions after puncture aspiration mto hoth jomnts and cure
was obtained 1n a fortrmght

I have studied for more than six months the action of
hacteriophage n infections of the hand (v p. 125) without any
similar success which was so decisive as to encourage further
trial of the method Klapp and Beck attach great importance
to treatment by Vuzine, an antiseptic that gave remarkably
successful results in gunshot wounds of joints Their technique
is as follows —

The affected joint 15 1njected through the wound or fistulous
tract with a solution of Vuzine of 1/1,000 or of 1/500 combmed with
0 5 per cent novocame As much of the fluid 15 introduced as
possible, as 1t escapes immediately and thus washes out the jont ™
A dressing soaked in the same antiseptic 15 then applied Pam
1ncreases after the mjection with a httle febrile reaction The dis-
charge mcreases to diminish after the fourth day, 1t then ceases
and painless movements become possihle The results obtained
appear to be excellent Of 7 cases of primary arthritis, all were
cured with normal mobility 1n the recent cases, and with varying
degree of restriction of movement 1n cases that were of more than
three weeks duration, and that were already complicated by
destructive lesions

The results of tbis treatment appear to bhe excellent, but 1
have no experience of 1t , 1n place of Vuzine, which 15 unknown
in France, mercurochrome which 1s a powerful and non-
caustic antiseptic may be employed  We have had the
opportumty of observing a certain number of joint wounds at
Samnt-Louws Hospital 1n 1930  Some became progressively
worse and were operated on, but the majority cleared up with
«mple 1mmolnlisation and disinfection of the okin As n all
cases of arthritis, the first essential <tep 1in treatment consists
i immohilisation  After that essential has been secured,
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the war of 1914-18 1n a long seriea of cases of arthnitis of the
large joints with excellont results and 1t 13 only just that 1t
should be called the Lyons method. M Leriche 1n Vol I of
s Thérapeutique Chirurgicale (3) dovotes a chapter to ths
particular method of treatment which may be read with great
advantage I mynelf have been completely satisfied by its
application It has never given rise to the ehghtest trouble
In the earher cases I was afraid and removed the plaster at

Fig 83 (a) Resectlon of the inter Fig 88 (b) Resection of the inter
Joint of the thumb %hahngul #oint of the thumb

Splint belng moulded plint completed

The paimar splint made of iron The wire splint has been covered

'hahmdeugonthan:u—gecrnl the foint

band with the thumb held m the
posttion of function.

with a plaster
opa-utetgonuhghﬂyd:mod; the
splint 1s being fixed.

the end of twelve days or a fortmght and by so doing delayed
healing by some weeks As I grew bolder I loft the plaster
alone for a whole month and mvanably found that healing was
corupleted by that time exoept maybe for a granulation that
required touching with caustie

The Dressing ~ Vaselino gouze was used for the first dressings
with a poor result  the skin became macerated pus acoumu
lated under the vaselne and the plaster stank so much that 1t
had to be removed for that reason alone At present I am
using balsam of Peru wath satinfaction. It has proved a good
antiseptic without maceration or disagreenble odour Two
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decided to attend Samnt-Lowuis Hospital after the 1llness had lasted
about thiee weelis  The urethral discharge was shight but gonococet
were still present, neither staphylococer nor streptococer were found
m the joint pus  Immediate X-ray examination showed decaleifica-
tion of the bone ends with obvious destiuction of the articular
surfaces and epiphyses

On April 14th, under general anwmsthesia, the head of the third
metacarpal was resected , and after the cavity had been lightly
curetted to remove bony débris 1t was swabbed out with ether and
dressed with balsam of Peru It was then put up in plaster on an
angled palmar splint

When on May 15th the plaster was removed the wounds were
healed The finger was flexed 1n good position , the jomnt painless
and shghtly mobile A fortmight later the movement had increased
i range and the young man resumed work

Technique of Resection

Time of Intervention. Operation should he performed
early, because one must not forget that its real purpose 18
drawnage It 1s restricted to removal of the head of the meta-
carpal (that 1s to say, the intact epiphysis, while the diseased
epiphyss, that of the phalanx, is left wn situ) because this
resection does away with the dorsal and palmar culs-de-sac
and exposes widely the jomt cavity The distal epiphysis
recovers speedily once the suppuration 1s cut short, as I have
seen 1n all my cases

The operation includes two stages of equal importance the
first that of the surgical resection, with anasthesia and a
bloodless field , the second, of orthopsedic immobilisation n
the position of function 1n plaster

The Surgical Procedure. Two short dorso-lateral incisions
or a cutaneous flap with proximal base are made , these allow the
displacement of the extensor tendon to either side to explore
both sides of the head The latter 1s then resected with
bone-cutting forceps and any pockets that may exist are
opened up  This concludes the surgical treatment No
dramn must be mserted and the wound must on no account
he sutured

Orthopeedic Stage of Treatment The finger must now be
encased 1n plaster, which 1s left on for a month This closed
plaster applied to a virulent infection 1s contrary to the sents-
ments and practice of many surgeons Nevertheless, this
method of treatment was used by the surgeons of Lyons during
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placed thon o Inyer of impormeable cotton wool and finally the
plaster bandages These aro carmed round the wrist enclosed
beforchand 1 stochinette and then melude tho thonar eminonco
and thumb The plaster need not be thick three or four
lavers suffice to form an effiment protective and immobilising
casing

Progress after Operation

Tho pams of the arthritls speedily subsmde as a result of
the complete immobilsation of the fragments there is no

Fig 00  Results of resection of the second articulation of the middle finger

(a) When the other fingers are extended 1t appears to be inconvenwnt,
bat (5} when the fingers are floxed thoy aro all in the samo alignment and the
finger 19 useful becauss the metacarpo phalangesl joint 19 wntact

nso of temperature  occasionslly lymphangitis of the forearm
developa from the gecond to the fourth day but it clears up
with fomentations The temperature chart and the condition
of tho forearm serve as our guides to the progress of the suppura
tive focus

The smell of the plastcr after ten or twelve davs used to bo
dustressing before T commenced to use balsam of Peru In any
care the patient must be exhorted to put up with 1t for o
month 1f poadble The plaster 13 then removed and if a
discharging wound should etill remam a few ultr violet ray
exposures will cause 1t to heal rapidly
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stcrile compresses soaked 1 balsam of Peru are applied unfolded
to the 1esected thumb and covered by a thin layer of sterile
cotton wool The diessed finger 1s then placed on an angled
splint apphed to 1ts palmar aspect and plaster of Paris covers
the lot

The Palmar Splint (Tigs 58 (a) and 58 (b)) The palmar splint
may be made either of strong folded 1on wire or of a strip of
malleable sheet metal about 2 em bioad The surgeon models

PNt ——— -

Fig 59 (a) Resection of the Fig 59(b) Resection of the
mnterphalangeal joint of the second articulation of the

thumb Splint applied

Over the thumb fixed to
the splint, a large dressing

muddle finger

The middle finger rests on the
angled palmar splnt, the end

has been applied and held 1n of which 1s seen projecting

place by a Lght plaster through the plaster All four

bandage fingers are ncluded m the
dressing

1t beforehand on his own thumb to give 1t the exact curves for
accurate applhication Inaddition to the adaptation curvatures,
the splint should be angled so that the two phalanges of the
thumb are shghtly flexed in the position of function The
purpose of the splint 1s to maintamn this position m the plaster
So modelled, 1t 1s held rngid by a few tuins of the bandage,
which should he apphed just tight enough to hold the fingel
accurately fixed to the curves of the support

The Enveloping Plaster (Iigs 59 (¢) and 59 (b))  Around the
thumb thus immobilised a layer of absorbent cotton wool 18
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slowly It took two months before healing was comploted 1 spite
of repeated applications of baoteriophage The final result was
bad  the terminal phalanx deprived of its flexor tendon was
hyper-extonded and dislocated backwards by the extensor the
other fingers were stiff.

The practical conclumon to be drawn from this case appears
to be that conservative operations should be restricted to young
and robust patients We have already mmsted on this pont
under operative indications

From the aspect of function the results are invanably good
Bony ankylosis never ocours but a strong fibrous ankyloss
is formed which permits of slight movement from the start
In 1830 1n addition to the case described we had operated
on mix of these arthrites (four in thumb and two in the fingers)
with uniformly good resnlts—that is to say with healing 1
four or five weeks and slight recovery of movements My
chief, Moure and my colleagues Petit-Dutaillis and Ch Garnier
have given me details of equally happy results Eight suocessful
cases aro also included m Cordies s thesis
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Results

ARTHRITIS OF THE FINGERS

The results aie excellent and should be assessed from two

cuie of the suppuration and the functional result

1t was a case of

aspects
(Ing 61) I have only had one failure
,_/"Il'
p— T :’)t 4

Fig 61 Late result of a
resection of the meta-
carpo-phalangeal joint
of the middle finger for
suppurative arthritss
A jomt appears to be

reconstituted which per-

mits of about 30 degrees
of movement

arthritis in a woman aged eighty, in whom resection aggravated

the condition

CasE 43 Mme Bou

, 80 years

In the begmmmng of August,

1930, she punctured the dorsal aspect of her left thumb with a

rabbit bone

After several days of acute inflammation chronic

She was sent to me at the end of a month

suppuration supervened

The radiographs showed aithritis quite clearly

sewing,” the old lady insisted that her
reason I decided on resection by the tec

given uniformly good results
On September 5th, 1930, under local

As “ghe loved
thumb be saved For this
hnique which had, till then,

anzsthesia, the head of the

first phalanx of the left thumb was resected through two small
lateral incisions, ether wash out, balsam of Peru dressing and

plaster

On September 16th the plaster was 1emoved because the suppura-

tion had spread into the thenar space
September 17th
counter-mcision
subsided but the suppuration continued
September 25th  The hand was ce
over the front of the wrist
General anzsthesia  Exploration

General anzsthesia,
Through and through drain—the temperature

palmar mncision and dorsal

dematous with fluctuation

Tendon sheath infection was suspected
The long flexor of the thumb

lay bare 1n front of the resected joint, a lateral radial incision was
made , the superior cul-de-sac was found distended with pus and
was dramned A latero-ulnar incision was added, pus and sloughs
were found also 1 the ulnar bursa, which was opened and drained
From then on the suppuration cleared up progressively, though

\

~
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comprehend that the pus collects 1n front of the joints as the
sheath presents three dilatations separated by two narrower
portions The latter are oonstituted by the long pretendnouns
sponeurotic bands the pulleys which enolose the tendons
m front of the first and second phalanges The tendon there
Lies 1 a greatly restricted space within the dense and reeistant
osteo aponeurotic tunnel where there 18 no room for pus  On
the contrary towards the finger-end n frond of the second joimd
and especislly n front of the metacarpo-phalangeal jomé there
are dilatations in which pus colleots After I had myself made
this observation I found that Meyer and Hartel (1) had already
drawn attention to these facts (and based certam special
mnomons on them) and Dioms 1745 (2) at & much earher
epoch wrote ag follows ~ When the whitlow 18 of the third
varety the pus 18 not obvious so early becaunse 1t 18 enclosed
within the tendon sheaths which are covered by very strong
ligamentous bands It 1s usually in the locality of the joints
where these ligamentous bands do not exst that & small
swelling with fluctuation 18 observed and opens spontaneously
1f not momed
The Tendon Sheath  Ita walls are cedematous and infiltrated
the blood vessels are dilated. At operation with a bloodless
~fleld they look as if they were injected with tallow Ths
@dems may determine a funcitonal paristioning of the synovial
cavaity I uwse the term funotional advisedly because on two
occasions 1t was not poamble to identify any actual adhemon
between the tendon and 1ts sheath on dissection at the pownt of
division between the healthy and mfected sheath The
partitioning as we should expect always ocours in the narrow
portions under one of the pullsys the first 1n my 2 cases In
7 out of 9 cases the cavity of the sheath remained free from end
to end while 1t was mterrupted in the other 2 This fact has
an unportant bearing in treatment
The Tendon. Examnation of amputation specimens and
reparatory operations on the effects of former synovites have
shown me that the tendon long resists the infective process in
its digital portion 1n somc cascs even 1t may be found
abeolutely mtact itk no adkesions 10 1ts terminal 4 or » cm
The dangerous pont where 1t shows early change and Iater
destruction 19 at the level of the superor cul-de sac mn the
palm  Innn old tenosynovitia 1t 1s there found adherent and
must bo dissccted from o fibrous mass  Above and below this

T—a



CHAPTER XIII
DIGITAL TENOSYNOVITIS

InFECTION Of the digital tendon sheath constitutes the most
serious variety of whitlow, by reason of the irremediable lesions
that are caused, the difficulty of treatment, which
terminates too often 1mn an amputation, and the danger of
rupture of the superior cul-de-sac of the sheath (which runs up
for more than 2 cm from the base of the finger into the palm)
leading to a deep phlegmon of the hand

They are wnfrequent of 215 cases of whitlow collected 1n 1930
we found only 7, during the first six months of 1931, we saw
only 2 cases

tiology

The usual cause 1s direct mfection by a punctured or deep
wound that involves the sheath, and
these comprise the only cases 1 which -
operation carries any chance of success
Tenosynovitis sometimes occurs as a
complication of a subcutaneous
whitlow—usually a whitlow of the
Middle dilatation  pulp, 1n those cases (except when due
to a clumsy operation moculating the
sheath) 1t 18 always secondary to an
osteitis or an arthritis of the finger

-- Inferior cul-de-sac

2nd pulley

1st pulley

--Palmar cul de-sac  Morbid Anatomy

The Site of Pus  This point deserves
careful consideration  According to
Fig 62 Diagramofthedigital the classics, 1t occupies the whole

sheath  Three dilatations ghegth ~ We agree with XKlapp's

are separated by narrower
portions which correspond teaching that the pus, to commence

to the pretendinous pulleys y1th 13 localised to one or two
of the fibrous flexor sheath e

segments of the sheath, complete

invasion 1s secondary or takes place mn an irregular manner

The anatomical structure of the sheath (Fig 62) cnables us to
104
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in only 3 of my last 0 cases  As a mattor of fact 1t mndicates
that the dialension of the skeath hus foroed the finger into somt
flexton the poaition of maximum capacity but when either
spontaneous rupture has taken place at the upper oul-de-sao
or distension has been relieved by a small masion 1nto the
sheath at any point 1n its course the finger may be extended
with the greatest ease

Moreover the spontaneous or elicited pain does not always
extend to the whole length of the sheath but may be localised
to the neighbourhood of one of the cresses that overlie the
joints in front of one of the dilatations, mn which pus may
oollect Dioms drew attention to this fact many years ago
In fact the only constant sign, in my experlonce scems to be
pain on pressure over the upper cul-de sac of the sheath n front
of the head of the metacarpal bone Recently however I eaw
the following case which presented absolutely no sign of
mvolvement of the sheath.

Casp 44 Vine 24 yoars attended Saint-Lous Hospital on
Apnl 2nd with defimte migne of whitlow of the fint phalanx. We
waited till April 4th, by which time a well localised collection of
pus had formed and then with general anmsthema and & tourniquet
the usual! three branched incision was made Pus was found in
the first segment with a slight extenmon to the web Exploration
of the focus revealed no other abnormality The wound was
packed. In spite of this extenmve operation oure was not
achieved. Pus continued to discharge and the finger remained
swollen and inflmed and aocording to the patient extremely
painful

Aprl 10th A second operation was performed A sinus that
lod towards the second segment of the finger was opened up and
dinclosed the tendon which was destroyed towardsits extremity and
the third joint open and full of pus  Amputation was performed
without resection of tho head of the metacarpal becauso there was
no involvement of the palmar space Examination of the specimen
showed that the tendon was intact proximal to the middle of the
first phalanx although there was no evidence whatever of oblitera
tion of the sheath by adhesion at this level

In August 1031 two exactly mmular cases were scen In
short the conclusion we must draw 1s that the only certain sign
of tenosynorits 18 the diacovery of the denuded tendon 1n the depth

of a wound that has been carefully explored under anwesthesa and
with o bloodless field
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pomt 1t 1s mtact  What determines this pomnt of election ?
Probably beeause 1t 15 an ill-nourished point, when the small
aflerent artery 1s thrombosed by the infection , but it certamnly
appears as if the most persistent colleetions occur at this level
when the lesions of the digital canal are obviously cured This
observation has gicatly strengthened my conviction that the
supetior cul-de-sac 1s the site where 1t 1s most important to
dram

Spread of the Pus. The most dangerous spread 1s agam
fiom this supenior cul-de-sac towards the central refro-tendinous
palmar space to cause a deep palmar phlegmon The pus fills
part or the whole of this space in front of the subjacent
mterosseous muscles which become atrophied or paralysed ,
so that, after the cuie of an mfection of even a single finger, the
remaimmng three tend to remam impotent, unless the patient
himself 1e-educates them with energy and perseverance I
have only had one case of this kind in my last 8 cases, but two
examples of the condition are described on pp 236 and 237

In addition to this deep extension, mention must be made of
the lateral spread towards the commuissural space and thence
towards the back of the hand  This dorsal spread has long
been recogmised  Lastly, infection particularly of the second
jomt 1s, according to Kanavel, by no means an imnfrequent
complication of tenosynovitis DMy own experience 1s, however,
restricted to two of the third and two of the second jomt

Nature of the Pus. As I am not qualified to do so, I have
not been able to carry out any personal researches mto the
bacteriology of these infections The association of streptococel
and staphylococer 1s most frequent, according to the literature
on the subject

Clinical Features

The classical signs of tenosynovitis are well defined and
consist of very intense pamn almost from the start, fever,
general malaise, and a semi-flexed finger which 1t 1s 1mpossible
to straighten This attitude of the finger, considered to be
pathognomonic, has been called the “hook ” sign (signe du
crochet) The charactenstic shooting pam elicited by the
shghtest pressure applied at any pomnt over the course of the
sheath completes this well-defined picture

In actual practice, the signs are much less clear cut To
start with, the “ hook ”’ sign 1s very mconstant , 1t was present
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laying open tho sheath from end to end 1n the mid line  The
incsion extends from the third digital crease below up into the
palm for a distance of 2-3 cm The tendon 1s completely
exposed the pulleys are divided any hope of funotional
recovery 18 lost and even tns mutlation does not exalude
propagations and extension trachs The results are deplorable
wn 1827 out of 18 cases collected 10 had come to amputation
withm the month following inowmon This method should be
abandoned Tt 18 better to amputate tho finger right away
The So called Physiological Incisions of Bler They conmst
in nterrupting the long median incision by leaving bridges of
skin 1n front of the joints The tendon remains covered at

Lexer
Kanavel Zur Verth

Fig 63 Dlznml"‘ ng the Inclai ded by various authors
the most correct from an senatomical point of view are of Hartel
these ponts but 18 exposed under the mcimons The results
were slightly better Klapp a pupil of Bier concerved the
idea of Iateralisng these interrupted incisions by making them

on cach mde

Kiapp s Incisions The sheath 1s opened without exposng
the tendons by eight short laternl mncimons two on each
regmont of the finger and two on the palm down to the superior
cul-de-tac It 1s difficult to understand why this author
advoented mewrions along the ungual phalanx when the sheath
doca 1ot extend beyond the second phalanx  He appeared
howcver to be satiafied with the results in spite of the fact that
the sheath 1x lnd open m places where there s no pus 1 ¢ at the

level of the pulleva and that division of the latter is an essential
part of his techmque
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Evolution

An umecogmesed fenosynovitis imvolves the sheath m its
whole length, the cellular spaces of the palm and of the fingers,
and the jomts, finally, 1f the whole finger 15 not destroyed, its
tendon at least 15 condemned and it will leave as a sequel a stiff
finger, which af flexed 15 a tolerable mfirmity, but if straight
15 1 general better amputated,

Diagnosis

The difficulty of diagno«is varies in different cases It may
be obvious with 1apd evolution, dueet infection, pamn and
ngid flexed finger  Gieat difficulty may arise in those cases
which have had a previous operation, or in which the mvolve-
ment of the sheath 1s secondary to some other variety of whitlow
The Jocalisation of the pamn to the superior cul-de-sac 1s a
valuable sign, but certamty can only be 1eached by surgical
exploration

In the case of a localised mnfection where the pus 1s confined
to only one segment of the sheath, a definite diagnosis 1s very
difficult indeed We have desciibed a hitherto unrecognised
vallety of subcutaneous whitlow, “whitlow of the second
phalanx ” (v p 161), 1 which the signs are sometimes 1dentical
with those of a localised phlegmon of the tendon sheath
Surgical exploration alone, under perfect anesthesia and with a
bloodless field, permaits of a defimie differentral diagnosis by
showwng whether wn the depth of the wound the covering of the
tendon 1s wntact This variety of whitlow 1s comparatively
frequent (16 of 215 cases 1 1930), and the tendency of German
writers to describe localised tenosynovites that were cured
by simple 1ncision of the affected segment may be due to their
failure to recognise this particular condition

Treatment
Methods

The methods of treatment are exclusively surgical (Fig 63)
Neither phagotherapy nor vaccmation with propidon has
given sufficiently decisive results to justify their consideration
as more than adjuncts The congestive treatment, lauded by
Bier and his disciples, has failed in other hands Many

varieties of mcisions have been proposed
Classical Median Incision. The usual treatment consists mn
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transformed mnto smuses For that reason (German authors
have mntroduced certain varistions with the aim of heeping
them open Zur Verth substituted ellsphical excisions for the
mcimons  Keppler made use of tiny metal dilators which were
held open by elastic bands eto

Kanavel's Incislon It 18 probably for thess reasons that
Kanavel abandoned interrupted inemons and returned to a
lateral moimon 1 the whole of the finger such as Diomis
advocated in 1745 in the flrst edition of hig treatise At the
base of the finger he extends 1t upwards towards the mid line
to open the superior cul-de-sac It 18 difficult to understand,
with this technique how 1t i3 possible to open the sheath and
yet avoid wjury to the digital nearo vascular bundle which
Lies 1n front of the incision in the finger and behind 1t 1n the
palm Further thatauthor furmishes neither cases nor statistios
1 support of lus method

Personal Technique (3) (Fig 04)

The ncisions I recommend open excluswvely the superor
cul-de eac of the sheath That 18 where the pus finally colleots
and where the tondon 18 1n greatest danger Further 1t is
thore possiblo to Incise the sheath without causing injury to
the pulley in front of the first phalanx In short the synomnal
cavity maght be compared (o a ther eter with a capillary tube
abore and reservoir bulb below  If the {ube 1a opened the l1quid
does not flow but u does so ymmediately the reservoir 1s opened
Cadenat spoke as follows during a discussion on the subject
at the Socrétd de Chirurgie of Pans on March 23rd 1828

Infections of the finger are extremely serious in spite of the
shortness of the sheath and 1t has always seomed essential to
me to carry the incision upwards as high as the distal palmar
flexion ereaso to prevent extousion to the palm  Is 1t possible
that an mewon restricted to the palm only might suffice 1
The camo of Lecdne suggests this posmbihity but here agamn
1f 1t 18 thought advisable to open the finger as well the lateral
nosion should thero be preferred to the median

The proof that the dratange has been well placed s shown
by the fact that the meisions #how no tendency to close up so
long as pus exeapes wlile any digital incistons previoushy, made

drv up and cos rapudly as zoon as the supenor cul-de sac is
opened up

The euceeas of thix procedure presupposes the absence of
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Lexer’s Incisions. Iecxer made unilateral incisions to avoid
complete detachment of the pulley The whitlow was thus
laxd open by these meisions only  The drainage thus obtamned
18 madequate according to the other German authors

Hartel’s Incisions. Hartel’s 1ncisions are made on the
lateral aspects and where the pus collects  Six in number—
two crossmg the sccond and third digital creases open the
conzesponding dilatations of the sheath, while the remaming
two arc carried down to the superior cul-de-sac From a
theoretical standpoint these incisions are perfect but that
author has not found support because, 1n error, Klapp and
later Verth accused him of causing injury to the important
pre-articular parts of the digital canal  Still, anatomy shows
that the resistant structures, the pulleys, are m fact pre-
phalangeal, while there 1s merely a thin aponeurotic layer 1n
front of the jomnts

Conservative Incisions. These consist of Klapp’s mcisions
localised to the affected segment. Two, four or six may be
made according to the extent of the lesions Therr chief defect,
1 my view, 1s their failure to drain the superior cul-de-sac, which
I mamtan 1s essential The following case, borrowed from
Klapp, supports my contention

Cask 45 (Klapp and Beck) An apparently well-localised whitlow
of the index finger had been opened by two lateral mcisions, along
the first phalanx, on January 5th, 1920 The functional and
general signs disappeared The wound on the radial side closed
rapidly, but a month later, on February 3rd, 1920, the incision on
the ulnar side was still discharging The tendon sloughed out on
the 4th and then healing took place (“ Das Panaritium,” p 72)

This 1ncision was also employed m the following personal
case —

Casg 46  (Summarised ) Cour , wound sustaimned on
August 25th, 1930, and widely incised by his doctor on September
1st 1n front of the second segment As the remainder of the sheath
appeared to be intact, cure was anticipated from this operation
The suppuration continued however until four incisions were made
wn the palm on September 22nd It then subsided but a sinus per-
aisted t1ll the deep flexor tendon sloughed A ovement of the finger
was however conserved by the action of the intact superficial flexor

All these short mncisions have the same drawback the
dafficulty of drarnage They always tend to close and become
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recogmsed as 1t 18 congested and wdematous though o may noé
obriously contan pus  Tho cul-do sac 15 opened on each mde
with a scalpel and the shiming pearly tendon oxposed There 15
no danger of injury to the collateral nerves and vessels of the
finger because at this level they lie considerably deeper
than the synovisl cul-de-sac, which lies superficially just under
the aponeuross

A par of forceps is then inserted through cach palmar
1neiston i turn and pushed back to raise the skin on the dorsam
the points are then cut down on and oponed to grasp a sirip of
rubber or half a small drainage tube (No 18) which is pulled
through to project from the pslmar moimons It traverses the
commissural space from back to front and aots as a dramn.
The sheath 18 not directly draned 1t 18 mmply drained by the
two strips, which he 1n contact with the opened oul-de-sac

The dorsal mnemions are made for two reasons first, to
afford mechanical fixation of the drain, which when once placed
doee not ghift in contrast to the difficulty experienced n
keeping a draimn in place m small lateral mncimons  secondly,
patkologrical because of the frequenoy of dorsal extension of
tho infection during the post-operative perrod (this ocours even
after & long median mncwmon) 1f a dorsal meimon is not made
1 the beginning 1t ususlly bas to be made later This dorsal
ocounter maowsion either prevents or hmits any extension that
may occur 1n spite of it

Before opening the superior cul-de-sao the original infecting
wound must be excsed The dead tissues are excised with
fine ourved and bluni pointed scissors and at the same timo
one venfies the involvement of the sheath. This 18 1n fact
tho only certain means of doing so

PosT-0PERATIVE TBEATMENT In only two of our cases pus
was not found when the superior cul-de-sac was opened but
appeared in this eituation s day or two later  while the wound
of the finger (either the wound or operative mncimon) which till
then had suppurated cleared up and commenced to heal with
surprising rapidity

The 1mmediate results of operation are however seldom %o
simple Pain does not disappear till about the third day and
the swelling and fover persist for ten or tnelve days It is
mdispensable to venfy by palpation the condition of the palm
in order to detect at once any spread to the deep palmar
apaco (r Casc 48)  Lastly free secondary Aamorrhages took
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any partitioning adhesions which, however, do not usually form
i 7ecent 1nfeclrons, the only cases in which surgical prognosis
1s favowable Of my 7 cases which were reported by
Moure, m only one was the sheath partitioned, and the mncisions
confined to the superior cul-de-sac were 1n this case meffective.
In all the other cases, they dramned the sheath and effected a
cure, the quality of which depended on the state of the finger

at the time of operation
TecnxNiQue (Fig 64) General anmsthesia and tourmiquet
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Fig 64 Diagram illustrating my personal procedure Four commussural
incisions open the superior cul-de-sac at the site of election and permit
introduction of two transfixion rubber strips Alternatively both commuis-
sures may be split completely across as advised by Cadenat

The operation comprises four incisions, two palmar and two
dorsal, through the commissures

The palmar wncisions follow the direction of the intermeta-
carpal space, opening up both mterdigital commissures of the
infected finger They average about 2 em 1n length and
terminate above at the imagmmary line that runs from the
outer and distal end of the vertical palmar crease to the inner
end of the distal palmar flexion crease This ine marks the
upper limit of the thiee culs-de-sac of the digital tendons
(Kanavel) Below, they do not 1each the free edge of the weh
After the aponeurosis has been incised, the skin edges ale
retracted to expose the synovial cul-de-sac, which 15 casily
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certamty be inferred and must be dealt with by dinding the
first pulley on one sde  the nutinl portion of the shenth is
thereby freely opened
LATERAL Secrion oF THR Fmret Puriey (Fig 65) One
must not forget that the first pulley 18 long and extends to a
high level as 1t reaches about a centimetre mto the palm above
the digito palmar crease It cannot be completely dinided by
merely addmg an newsion on the lateral aspect of the fluger
to the existing palmar masion for the upper portion of the
pulley will permst and continue to strangle the shesth To
effoct 1t8 complete division the
dorsal route must be followed
by prolongmg the ensting
dorsal mamon towards the
finger in the doreo Iateral line
along the line of junction of
the palmar and dorsal skin
This 1ncimon leaves the ool
lateral vessols and nerves mtact
1 the anterior lip of the wounnd.
This large incision permits
separation of the fingers the
neuro vascular bundle may then
be rotracted forwards so that
n plsin view the wide pre-
tendinous band may bo divided
in its whole length close up ¥lg 65 Should dralnage of the
to its imsertion All other  fpEvier ;ﬁ’;&;ﬁ Sufflon,
methods are fallacious because on one side only after X;’nlondn;
they do not permut of complote the dorsal Incision downwards
divimon 1m its whole extent
Unfortunately as ons then finds that the tendon self 1s affected
and 1 the wnderlying cause of permstence of the discharge the
Sfunctional prognosis 1e gloomy

Choice of Methods

The ndication for operation 1s quite defimite 1n every care of
tenoavnovitia and the sooner it 14 carried out the better The
choiee of method varies cusentally with the particular form of
mfcction

Definite but Recent Tenosynovitls which is still Localised to
the Sheath  Tlus tvpe furnishes the most favourable indieatton
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place on two occasions, but ceased when the diessings were

changed

We would emphasise the mportance of dry and infrequent
dressings, and we are absolutely opposed {o arm baths, which
ate comforting to the patient, but favour superimposed
wmfecion  We have alicady seen that the tendons resist the
stieptococcus well but the staphylococcus badly, according to
Gailock and Koch The following case 1s a good example of
an eaily success which was compromised later by secondary

mnfection

CasE 47 Dub , 48 years, sustained a puncture of the front
of the proximal phalanx by a piece of broken glass on April 7th,
1931 He attended Samt-Louis Hospital on April 11th, with all
the classical signs of infection of the tendon sheath An immediate
operation was performed under general anasthesia “and four
mcisions were made  the superior cul-de-sac was opened and two
through and through drains were inserted Exploration of the
causal wound showed bared tendon A small amount of pus was
found 1n the superior cul-de-sac” Trom the second day pus
discharged from the hand but continued also from the finger On
the eighth day a secondary hemorrhage necessitated his admission
to hospital but the bleeding ceased when the dressing was changed
On the next day the original infecting wound was closed and the
mcisions 1n the hand discharged very little pus  One dram strip
was removed and then the second The condition was satisfactory
with the finger flexed, but the hand remained swollen By mistake
an arm bath was given , the patient experienced such relief from this
that he removed the dressing and contmued the bath i his own
home Two days later the finger remained bent Three of the
meisions were closed and one only continued to discharge a little
serous flud On the fifteenth day the hzmorrhage recurred but
stopped quickly like the first A superficial collection was noted
at the base of the fingers and was opened under local ethyl chloride
The tendon was then seen to be sloughing and was removed 1n the
hope that only the superficial flexor was involved TUnfortunately,
the deep tendon also was found to be equally affected Thereafter
healing took place rapidly but the finger was useless

If suppuration should persist from the wound (orignal
accidental or operative) mn the digital portion of the tendon
sheath, 1n spite of the fact that incsions through the hand
have discharged satisfactorily for three or four days, 1t 1s
certamn that the dramage from the superior cul-de-sac 15
unsatisfactory ~ Partitioning off of the sheath may with
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method fall short of thin  Kanavel must have had & sumlar
experience for ho has abandoned discontinuous mosions and
returned to the long lateral mcsion

The results given by my four moimons are excellent  bub 1
have only had to treat a small number of cases mnce the
affection 18 comparatively mfrequent Dumng the year 1030
whilst in charge of the out patient clinic at Samt-Lowms, which
18 the largest in Pana, I was able to collect only 7 cases 4 of
which must be elimnated as they had undergone antecedent
operations that had wreparably compromised the result the
remamning three were all trented with success

Casr 48 G aged 12 Tenosynovitis of the middle finger
On December 28th he punctured the finger at the second flemon
crease with a butcher s kmfe He showed signa of illnoss on the next
day and the entrance wound which was discharging pus was
wmoised by & dootor without anssthesis on December 8lst  He
attended Saint Lows Hospital on January 2nd  The middle finger
was half flexed but could be extended completely without pamn A
small mesjon with irregular edges ran obliquely in frant of the
second phalanx from the level of the second croase  the surrounding
soft parts were red and awollen while pain was marked over the
superior cul-de-sac of the sheath

Intervention under gonsral anwsthesia The four mnoimons were
made the superior cul-de-tac did not contsin pus Transfixion
drainage strips were mnserted. The finger inclmon was then explored
the use of a probe and pressure disclosed s small pocket of pus in
front of the joint The edges of the wound were excised and a
surfaco dremsing applied

On January 4th fever and local swelling still permsted A
suboutansouns collection was present near one of the dorsal inolstons
which was too short and was enlarged. The condition improved
the child was able to flax the finger slept well and had no pamn till
January 10th when tho mgns of nflammation resppeared On
January 1lth the palm was swollen and tender whilst the dorsum
wis adematous The diagnoes of infection of the central palmar
spaco seemed certein  Under general anmsthesma the inner palmar
incision was prolonged to the vertical palmar crease A small artery
that bled wos tied off Forcops were then inserted into the depth
of the palm under the tendons and found the pus A rubber strip
was inserted into the space From then on healing took place
rapldly and the wound of the finger closed up The drains were
removed on January 1hth and the wounds closed progresuvels By
the beginning of February healing was complete  Re-examined on
July 25th both flexron and extension of the finger were normal but
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for the conscivative methods just deseribed Our incisions,
natuially, seem to us to be the best method of treatment, but
theie ate many suigeons who still favour opeming the whole
length of the sheath T should recommend Hartel’s method to
them, becausc the long median longitudmal mcision 18
absolutely condemned, since 1t fails to prevent complications
and always sacrifices the finger It is regrettable that years
will pass hefore 1t 1s wholly abandoned

Chronic Tenosynovitis with Involvement of the Tendon
Secondary to a Whitlow or to an Arthritis. In such a case 1t 1s
often difficult to be certain of involvement of the tendon , the
exact extent of the lesion can only be revealed by operation
The lesions are often too advanced and extensive to leave any
hope of a satisfactory functional result It 1s better, without
further waste of time, to sacrifice the finger by disarticulation
at the base when the palmar spaces are not mvaded, and by
adding resection of the head of the metacarpal, m the contrary
case

I have, however, had an excellent result 1n a case of teno-
synovitis associated with an arthritis

Results

The quality of the results depends naturally on the extent
of the lestons In 4 of 7 cases presented to the Sociélé de
Chwrurgie, the damage caused by antecedent ° medical”
operations was such as to preclude any hope of cure I operated
on them, nevertheless (knowing full well that their condition
could not be made any worse), 1 order to verify the efficiency
of dramage restricted to the superior cul-de-sac Except in
one case, 1t was perfectly efficacious

Klapp and Beck lay great stress on the influence of the
general condition and especially the age of the patient So far
as my modest statistics permit, I am able to confirm their
opiuon Three successes were aged 12, 30 and 35 years, whilst
the smgle failure was 48 years old The German statistics
deal with a very large number of cases, and the results are mn
general excellent Zur Verth reported 28 good results
50 cases Klapp had 90 per cent good results mn 20 cases
that were operated on early In his total number of 70 cascs,

he had three deaths
Unfortunately, mn France, the results obtained by Klapp’s
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method fall short of this Kanavel must have had a similar
oxperience for he has abandoned discontinuous inewsions and
returned to the long lateral incision

The results given by my four mcimons are excellent but I
have only had to treat a small number of cases since the
affection 15 comparatively infrequent During the year 1030
whulst 1n charge of the out patient clmio at Saint Louis which
is the largest in Paris, I was able to collect only 7 cases 4 of
which must be eliminated as they had undergone antecedent
operations that had wreparably compromised the result the
remaiung threo were all treated with success

Cise 48 G aged 12 Tenosynovitis of the mddle finger
On December 28th he punctured the finger at the second flexion
orease With a butcher s knife. He showed signs of 1llneas on the next
day and the entrance wound which was discharging pus was
incwed by s doctor without answthesls on December 31st He
attended Baint Louis Hospital on Jenuery 2nd. The middle finger
was half flexod but oould be extended completely without pam A
small incmion with irregular edges ran obliguely in front of the
seoond phalanx from the level of the second orease  the surrounding
soft parts were rod and swollen while pain was marked over the
superior cul-de-sac of the sheath
Intervention under general anwsthema  The four icisions were
made the superior cul-de-sac did not contsin pus Transfixion
drainage stripe were inserted The fingor incizfon was then explored
theusaofaprobemdprmsuredmcloeednnmnupouket of pus in
front of the jount The edgoe of the wonnd were exowed and &
surface dresmng applied

On January 4th fever and local swelling still permsted A
suboutaneous collestion was present near one of the dorsal inoimons
which was too short and was enlarged. The condition improved
the child was able to flex the finger slept well and had no pam till
Janvary 10th when the mgns of inflammation reappeared On
January 11th the palm was swollen and tender whilst the dorsum
was axlematous The diagnonis of infectron of the central palmar
SP2oe seomed cortan. Under general anmsthears the inner palmar
inciaion was prolonged to the vertical palmar crease A small artery
that bled was tied off Forceps were then mserted into the depth
of the palm under the tendons and found the pus A rubbor strip
¥as iserted into the space From then on healing tooh place
rapidlv and the wound of the finger closed up The drains were
removed on January 15th amd the wounds closed progressinelh By
the beginning of Februarv healing was complete  Rc-exammed on
July 28th both flesion and extension of the finger were normal but
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there was shght stiffness of the thud joint fiom contiaction of the
median scar on the finge

Casr 49 Ch Auguste, 38 years  Tenosynovitis of the ring
finger  Attended Sant-Louis Hospital on September 8th, 1930
Tor two days following a punctured wound he had pan and was
unable to sleecp He piesented the typical signs of phlegmon of the
sheath a rigid hooled finger symmetrically swollen, pain over the

Tig 66 Ch , aged 38 Acute tenosynovitis of the right ring finger The
two palmar and dorsal incisions are shown (Case 49)

superior cul-de-sac with redness and swelling of the commissurc
that extended to the back of the hand

September 8th  Under general anaesthesia the usual four incisions
were made, and when the cul-de-sac was opened there was a fice
discharge of pus from the wound Two transfixion drams were
mserted Two days later the swelling had dimmished, the finger
had become supple and pain had disappeared since the operation

September 12th Shght redness and swellhing persisted, but, a3
there was neither purulent discharge nor pain on pressure, the

dramns were rcmoved
September 24th  Shght dorsal suppuration persisted In the
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middle of October tho patient on re vimting the chime was shown
to Cadenat who found that there was complete recovery of move
ment (Fige 66 G7)

Caso 50 18 equally mstructive although tho late result was
not ascertained

Case 50 Alme DPorl nged 33 Tenoavnovitis of the nght
mddle finger

This woman ettended Saint-Louis Hoepital on April 8th 1930

Fig 67 Ch. aged38 Tenosynovitis of the ring finger Late result. Flexion
1s normal (Case 49)

W'lhth & small infected wound in front of the third flexion crease
:v ich had apperently been explored on the previous dayv I con
v:inut:d myzolf with separating the lips and swabbing out with ether
out coming to s defimte diagnosis because the finger though
s¥ollen was not pamnful at any pomt except round the wound and
flexion was normal
8he returned on Apnl 6th with all the classical smigna of teno-
*ymovitis (rgrd hooked inextenmble finger with pam on pressure
over the whole extent of the wheath) Under general anmenthenia
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the localisation of the pus was verified by pressure which caused 1t
to exude fiom the pre-existing meision  The four usual ncisions
weie then made Pus was not found in the supersor cul-de-sac
Two transfixion dramns weiec mserted Next day swelling and pam
had dmimished although the patient had not slept  Pus commenced
to discharge from the commussural drans, but ceased from the
finger,

April 14th Al the signs of inflammation had disappeared The
drams were removed The finger flexed perfectly

Fig 63 Phlegmon of the sheath of the ring finger treated by four mcxsxoﬂrse
Result at the end of a month after complete healing ~Movements &
returning

On Apnil 18th the patient was shown to D1 Huet, surgeon to the
hospital, because both flexion and extension weie now complete
The mersions on the finger and on the dotsum were closed, but those
on the palm still dischaiged a hittle serous fld

By chance 1t fell to my lot to operate on no less than 5 cases
during the smgle month of August, 1931 One conceined &
man who had sustained & ciush of a finger, which had been
trimmed and sutuied twelve hours later Two days later
tenosynovitis of the finger was obvious, the thud phalany ¥a%
destroyed and could not be flexed, hut the second functioned
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perfectly  Three of the other four cases were completely
cured with full recovery of function in less than & month
the fourth was a failure becnuse he would not consont to the
sscond operation that I proposed in order to seotion the first
pulley for pus was still discharging from tho original wound

" Inshort of eight operntions performed on fingers that had
not been prejudiced by previous treatment I have had six
complete successes and two failures charnotersed by elumina
tion of the tendon Of tho last four operated on one 18 of
particular mnterest for the following reasons two lateral
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Fig 00 Temperature chart of a patient showing the effect of the four short
incidons on the fever

meisons had been made by another surgeon without finding
Pue the patient was mixty-one years old (this always makes
the prognosis bed (Klapp) ) and three secondary heomorrhages
occurred from the fifth to the eighth day after operation In
spite of theso handicaps the result was perfect in five weeks
Smce the publication of my techmque mn the report of
Moure to the Socrété de Chrurgie of Pans other surgeons have
utilised it with success Tixier Pollosson and Carcassonne
~, Presented o patient to the Socdtd de Chirurgie of Lyons with
tho comment that the rcwult confirmed Iselin s 1deas I
personally have never wmince that time performed any other
operation on a paticnt with tenosyvnovitis than the four
incisions described above 7n young subjects and in recent
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the localisation of the pus was verified by pressure which caused 1t
to exude from the pie-existing incision  The four usual meisions
were then made PPus was not found in the superior cul-de-sac
Two transfixion drains were mserted Next day swelling and pain
had diminished although the patient had not slept  Pus commenced
to discharge from the commissural drains, but ceased from the
finger

April 14th  All the signs of inflammation had disappeared The
drains were removed The finger flexed perfectly

Fig 68 Phlegmon of the sheath of the ring finger treated by four incisions
Result at the end of a month after complete healing Movements aré
returning

On April 18th the patient was shown to Dr Huet, surgeon t0 the
hospital, because both flexion and extension were now complete
The 1ncisions on the finger and on the dorsum were closed, but those
on the palm still discharged a little serous flud

By chance 1t fell to my lot to operate on no less than 5 cases
during the single month of August, 1931 One concerned &
man who had sustained a crush of a finger, which had been
trimmed and sutuied twelve hours later Two days later
tenosynovitis of the finger was ohvious, the third phalanx was
destroyed and could not be flexed, hut the second functioned
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perfectly Three of the other four cases were completely
cored with full recovery of function 1n less than a month
the fourth was a fallure becauso he would not consent to the
scoond operation that I proposed m order to scction the first
pullsy for pus was still discharging from the original wound

In short of eight operations performed on fingers that had
not been prejudiced by previous treatment I have had six
complete successes and two farlures charnotensed by ehmina
tion of the tendon Of tho Inst four operated on one 18 of
perticular interest for the following remsons two lateral

Fig 00 Temperaturs chart of a patlent showing the effect of the four short
indgons on the fever

ncisions had been made by another surgeon without finding
Pus the patient was sixty-one years old (this alwavs makes
the prognosis bad (Klapp) ) and three secondary hemorrhages
occurred from the fifth to the eighth day after operation In
spite of theme handicaps the result was perfect 1n five weohs
8inco the publication of my techmque mn the report of
Mouro to the Soctétd de Chairurgie of Paria other surgeons have
utilized 1t with success Tixier Pollosson and Carcassonne
N x&:{‘wn(cd & patient to the Soctété de Chirurgie of Lyons with
© comment that the result confirmed Ischne wdean I
pereonally have never mmnce that time performed anv other
operation on a patient with tinosymowitis than the four
incisions described above JIn young subjects and in recent
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lesions that have not been subjected to more than one
mtervention before coming under my care, the results have
been excellent, with cure in three or four weeks at the most
and with return of full flexion of the finger in less than six
months

On the contrary, wn patients over forty, and in those who have
been treated by other incisions, the prognosis 1s bad because
the tendon always sloughs In those cases in which drainage
was unsatisfactory, I have, after division of the pulley in the
lateral aspect, been able to establish with certainty that the
tendon was mvolved Consequently the tendon 1s not affected
because the drawnage 15 bad, but 1t 1s the sloughwng tendon that
keeps up the wnfectron

The results have been further 1mproved by complete 1mmo-
bilisation of the finger till the tenosynovitis 1s cured Immo-
bilisation and mnfrequent dressings are of prime importance

Gellé (4) sums up the matter as follows * The opening of
dagital tenosynovitis at the metacarpo-phalangeal cul-de-sac
15 justified on anatomical (structure of the fibro-synovial
tendon sheath) and physiological grounds (natural position),
by the pathological anatomy (presence of pus i this situation
and 1ts absence elsewhere 1n the sheath), and by the excellent
clinical results obtained by the method
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CHAPTER IV

ANATOMY OF THE CELLULAR SPACES
OF THE HAND

TrE anatomy of the hand and of the fingers has long
formed the subject of many researches Still, these have been
concerned only with structures which 1n comparison with the
cellular tissues we might term the noble structures of
the hand. The muscles tendons aponeurotic structures and
the synovial aheaths have been the subject of so much study
till 1t seems that to-day further study could add but httle
to our knowledge concerning them The cellular tissues on
the contrary seem to have been forgotten and almost wholly
neglected

Is tlus Iack of intereat yustified 1 Indeed from a purely
anatomical standpoint they appear to have a very secondary
role 1n the archteotural constitution of the hand and in the
clasmical view they are regarded merely as packing The
surgeon howover is aware that they aro sometimes the sites
of purulent collections that are distinct from infeotions of
the tendon sheaths and that aro desgnated phlegmons of
the collular spaces of the palm (Raymond Dubau) (1)

ANATOMY OF THE CELLULAR SPACES

The standard worhs on anatomy mahe mention of the presence
of cellular tissue around the noble structures of the region
but do not emphasise the fact that those cellular planes const:
tute defimitely limited and constant spaces hanavel s great
maent was that he did not rest content with a dissection that
completelv up«cts the relations of the structures in the regron
since it either removes the cellular tissue m order to  clear
up  the disscctable structures (aponeuroais tendons muscles
neriea cte) or exposes the cellular tissue by exemng these
structuree He concenved the plan of injecting there spaces
with liqmd plaster which when eet preserved its form and

13
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thereby permitted piecise study of 1ts relations on subsequent
dissection

Thus he was enabled, 1n 1904, to describe a retro-tendinous
space, which he called the  middle palmar space ’ and which
could be filled up from the ruptured superior cul-de-sac of one
of the tendon sheaths, 1f that structure was distended at high
pressure through an incision in front of the first phalanx
Kanavel described the limits of that space as follows (Fig 70)

Middle palmar space
Thenar space ' Hypothenar space

-

,-ﬂ':‘:‘:?"'“:;

MRS

“" LR e
24

Fig 70 A Spaces of the hand B The cellular spaces of the hand

t s, thenar space, a1e, external intermuscular aponcurosis, --, medun
retro-tendinous palmar space as delimited by Kanavel, X, the same space,
as I concente 1t, extends to a1e , X, the superficial middlo palmar space n
front of the tendons, , the hypothenar space

belund, the deep palmar aponeurosis overlying the mnterosscous
muscles , wn front, the posterior aspect of the flexor tendons
and lumbricals and the extiemity of the ulnar buisa, on the
medral side,the internal mtermuscular partition, which separates
1t off from the hypothenar space, laterally, a thmn fibrous
sheet which separates 1t fiom the thénar space and which hes
mn front of the third metacarpal  Provimally, 1t 158 closed by
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adhesion of the sheath of the ulnar bursa to the anterior aspect
of the wrist joint  Dustally o complete series of fibrous struc
tures convorging on the heads of the metacarpals form a real
barner

Thes barrier 18 pierced by two onfices for each finger, by
which communication is established botween the fingers and
the palmar space (Fig 71) One of these communications s
the diqual sheath the superior cul-de sac of which reaches
the space 1t lies 1n front of the metacarpal bone  the other 18

adsc

Fig 71 Section through the heads of the metacarpals (sfter Kanavel)
In front the flbrous barrler (b) plerced by shwath (g) and the lumbrical,
tuml! eanal

In front of cach metacarpul is the brical (el) Behiud the dorsal
suboutancous cellular trwue (d.ae }

inter metacarpal and gives passage to the lumbrical and the
corresponding neuro vascular bundle The cellular tissue 1s
reduced at this level to a thin layer that surrounds the small
muscle as far as tho baso of the finger and 1t 18 thus lumbnical
prolongation that forms the only tway of commumication along
which cellular infections pass from the finger towcards the hand
Lastly the American author belioved that only the sheaths of
the nuddle and ring fingers communicated regularly with the
central palmar space the index communicatmg more often
with the thenar space  Moreover on forcing the injection
with sufficient pressure it was possible to breal down the
barmer between the central palmar and thenar spaces the
rupture bemng always mtuated 1 the upper part of the space
In 1027 I repeated hanavel s expcriments m the laboratory
of Professor Hovdneque (2) filling the median palmar space
by foreed injection and rupture of one of the digatal sheaths
I venmfied thereby the mtuation of the space but to my great
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surprise, its outer limit did not comcide with that given by
Kanavel, that 1s to say, with the third metacarpal , the injected
material always surpassed 1t and spread to the second, as 1s
shown in the radiograph  And, although the film was exactly
comparable with that given by Kanavel, as typical of spread
from the central palmar to the thenar space, my dessection
showed that the plaster had not emerged from the space under
study, but remained separated from the thenar space by a wholly
wmiact external intermuscular aponewrosts  Injections with
bartum confirmed these limits and showed that the central
palmar space occupies the whole extent of the central palmar
space as defined by anatomists, ¢ e, 1t extends behind the
tendons, from the internal intermuscular aponeurosis to the
vertical portion of the external intermuscular partition In
final proof, mjections forced through the sheath of the index
never reached the thenar but usually entered the central
palmar space , moreover, as the tendon of the index traverses
the central palmar space 1 1ts whole length, 1t was difficult to
understand how an anatomical communication could be
established between 1ts sheath and the thenar space

The same 1nvestigations were repeated in 1928 by Dubau,
Assistant 1n Anatomy to the Faculty of Toulouse, who sought
to explain the divergencies of opinion between Kanavel and
myself by the existence of a layer, the sheath of the second
Iumbrical, which separated off a space for the imndex As we
shall see further on, this layer and space do exist, but do not
serve to explain the difference in opmnion Moreover, Dubau’s
text lends support to Kanavel while his illustrations confirm
my opinion

In 1930 I was able to collect 28 cases of infection of the
palmar spaces at the out-patient depaitment of Samt-Lows
Hospital In two only was the central retro-tendinous palmar
space mvolved, whilst all the others had invaded those spaces
which Kanavel deseribed as small and badly defined (*‘ impe1-
fect spaces round the tendons, particulaily anterior to them ”)
and which form the pretendlinous superficial maddle palmar space
and the commussural spaces The anatomical study that T
have carried out with my fuiend Tviard (3) i the laboratory
of Professor Hovelacque scrved to show that these spaces are
m fact as well defined and as characteristic as that of Kanavel

Later, Cordier and Coulouma (1) and Russ Il Best (5) have
jestudied the guestion from the anatomical standpomt As
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pure anatomy scems to lach intercat i an casentially practical
question and as ther studica add nothing further to tho
description of infections of the palmar collular spaces gnon by
Tvrard ond myself, wo shall not commont on them  Their
intrmsio ment is, howover consdernble They are given n
detail and discussed in Gellé s thems

Methods of Study

We at first tried golatino injections, but gave it up becnuso
we found that 1t diffused much too camly though it wne con
venlent becauso the injection could be made with an ordinary
needle We returned to the use of suffiwontly fluid plaster for
dussection specimens and to banum injections for rndiography

The injeotion is made direotly into tho space under study,
if need be under the control of a small slan jnasion which
permits of exact definition of the anatomical relations  Theso
studies carmed out on twenty-eight hands enablo us to describo
sz spaces noluding the four already acespted palmar spaces

In the central palmar region there are three —

The superfimal pretendmous palmar spaco
The deep retro-tendinous palmsr space (Kanavol)
> The commissural spaces

The thenar spacs In the thenar eminence

The hypothenar space in the hypothenar eminenoe

The dorsal space on the back of the hand

We now prooeed to desortbe these spaces in detail with
therr respective boundaries and the hnes along which apread
from them have been observed expermmentally

(1) The Central Superficial Pretendfnous Palmar Space

It is limited as follows (v Fig 70} —

In front tho palmar aponeuroms a thick layer of sub
cutaneous collular tissue and the ahin

Behind the front of the tendons the lumbricals the vessels
of the superficial palmar arch and the nerves (whick however
on two occasions lay 1n front of the mass of plastor)

Exlernal boundary lies along the lins of the sccond metacarpal
rometimes even in the second inter metacarpal space and 1s
formed by union of the middle palmar aponeurosts with the
«xternal intermuscular nponcurcsis

Internal boundary lies along the fourth inter metacarpal space
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and 1s formed by union of the hypothenar aponeurosis with
the middle palmar aponeurosis

The wupper boundary 1s formed by union of the palmar
aponeurosis with the flexor retinaculum, in front of which the
superficial palmar space communicates with the forearm
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¥ig 72 The superficial central palmar space 1injected with barium

Diffusion 1s better than with plaster  The digital extensions and
the cxtension ito the forearm are well shown

The nferior boundary 1~ formed by fusion of the middle
palmal aponeurosis with the supetficial transverse hgament/”
described by Pomer (the transverse fibies of the palmar

APONCUrosis)
In addition, there are, m the distal thud of the palm, <«overal
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r

Fig 73 Injection of plaster into the superficial central space
showing ity connectgn with the forearm extenslon. Above
/ Injection Into the commisyural space.

y denre fibrous partitions which run 1n the sagttal plane
m"“ and Juvara) and wnite the deep aapeets of the middle
I,Fh T aponcurosls to the deep 1nterosacous aponeurosis

cte partitions do not exst 1n the upper two thirds of the
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and 1s formed by union of the hypothenar aponeurosis with
the middle palmar aponeurosis

The upper boundary 1s formed by union of the palmar
aponeurosis with the flexor retinaculum, i front of which the
superfictal palmar space communicates with the forearm
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Fig 72 The superficial central palmar space injected with barrum

Diffusion is better than with plaster  The digital extensions and
the estension into the forearm are well shown

The wnferror boundary 1s formed by fusion of the middle
palmar aponcurosis W 1ith the superficial tiansveise hgament,
described by Pomier (the tiansverse fibies of the palmar

aponeurosis)
In addition, there are, in the distal thud of the palm, seveial
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Behind by two distmnet fibrous structures  tho deep palmar
so-called 1nterossoous aponeurosis  and lateral to the anterior
border of the third metacarpal by the wmnner horizontal
portwn of the external intermuscular aponeurosis outside that
bone

On the outer mde by the external vertical portion of the
external mtermuscular soptum

On the 1nner stde by the internal intermuscular soptum

76 Radiograph of the
middle palmar space
injected with bartum,
Compare Fig 7%, which
ts  the

|

ars shown. The latter mum

commiwaral which are
anatomically dent, aro
not injected.

Abore the apace ends with the cellular tissue at the level
of the wriat joint
Below 1t 18 limited by the fibrous barrers stretched between
the metacarpo phalangeal articulations
The space 18 subdivided 1n it inferior part by the sagittal
- fibrous partitions of Legueu and Jwvam into four httle
diverticula  one for cach finger The diverticulum for the
index (Ddlorme) is the moat mportant  because 1t 18 more

distinet than the othera ita onter In
t «xtend
the palm (lig 74) it «xtending higher into
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palm where the block of plaster forms a homogeneous mass
whilst, on the contiary, 1t 1s cut into by them 1 the inferior part’

Its communications aie as follows —

Wil the forearm, by the gutter of the ulnar artery The
mjection runs up to a degree that varies with the force of
mjection  Of ten superficial palmar spaces njected, this
spread was extensive i three and shight in four (Fig 73)

Wath the first commussural space, by pushing back the external

Fig 74  Plaster 1injection
mto the deep retro-tend:-
nous central palmar space
The flexor tendons have
been divided to expose 1t

The shape of the space 18
seen It 18 divided m 1t8
lower portion into four httle
diverticula that of the
mdex (Dubau) bewng sepa-
rated off high up from that
of the middle finger by &
cleft, which represents the
aponeurotic partition that
divides them  The two
intermuscular partitions, ¢x-
ternal and internal, are scen
rotracted by forceps (M
Iselin )

mtermuscular partition, whach, 1f 1t remains intact, prevents
spread into the thenar space

Lastly, with the retro-tendinous space, when the ijection 19
forced under high pressure In 4 cases, this communication
took place between the tendons of the index and medius, and
once, around the outer side of the tendinous bhundle

(2) The Deep Central Palmar Space

It remains as described 1in 1927,

It 1s bounded (I1g 70) —
In front, by the flexor tendons and their sheaths
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Laterally by adhesion of the skin to the pretendmous
digitations of the palmar aponeurosis

Above by adheston of the skin to the transverse fibres of the
palmar aponeurosis

Expenimentslly no spread could be effected either to the
neighbouring commussural spaces or to the dorsal aspect of the
hand

(4) The Thenar Space 18 limited as follows —

In front by the thenar or intermusoular sponeurosis which
18 attached to the third metacarpal (Fig 70)

Behind, by the transverse head of the adductor pollicis

Laterally by the first metacarpal covered by the thensr
muscles

The exact ate of the plaster mass lies betwean the o heads
of the adductor pollicrs Expermmentally no spread into any
other space could be reproduced

(6) The Hypothenar Space
It is quite well hmited on all edes by the hypothenar

aponeurosls which commenoes on the external border of the

fifth metacarpal and terminatea on the ulnar border of the
—same metacarpal

(8) The Dorsal Space

Elongated in a longitudinal direction, 1t 18 lmited —

In front by the extensor tendons umted together by a
thin fibrous layer

Behind by the superfioial dorss! aponeuross and the skin

On the outer sde by fusion of the auperficial dorsal
aponsurosis with the dorsal interosseous aponeurosis

On the snner side by the nsertion of the superfioisl dorsal
aponeurosis to the fifth metacarpal

Above by umon of the dorsal aponeurosis with the oxtensor
retinaculum

Below by fusion of the superficial aponeurcms with the
flbrous sheaths of the fingers

Expenmentally there was no communication with either the
sheaths or anv of the other spacea

This anatomiceal study leaves us with certain problems for
which it offers no solation.

Spread from the Pretendinous Palmar Space into the Thenar

+
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Its communications are (1) By the lumbrical prolongations
with the fingers, when the 1njections are strongly forced

(2) Wath the themar space, as soon as the spread of the
plaster has broken through the external intermuscular septum

(3) Wath the forearm, by msmuating itself along the tendons
under the flexor retinaculum, but always remammg posterior
to the sheaths

(3) The Commussural Spaces (Fig 76)

Three m number, they are situated above the interdigital
commissures and Iimited —

In front, by the skin

Below, by the skin of the web and by the interdigital palmar

Superficial ;
transverse
palmar “!
TN
hgament /s

=X

'i{//f; ¢ '.;,."_ 2\
Transverseﬂ__ ,{m‘
hgament  NgfA %

p ’anr;._ = /. \
Pl 2
Palmaris ey

brevis =~ \ o
N

Palmaris
longus

Fig 76 This classical diagram shows the three commussural spaces between
the transverse fibres of the palmar aponeurosis (transverse ligament)
and the superficial transverse palmar ligament separated by the pretendtnous
slips of the palmar aponeurosis  (After Poirier )

-

hgament of Legueu and Juvara (superfiaal transverse palmar 7

ligament)
Behind, by the deep dorsal aponeurosis remnforced at thig

level by the superficial dorsal aponcurosis



CHAPTER YV

PHLEGMONS OF THE CELLULAR SPACES
OF THE HAND

TR mite of pus formation 1n mfections of the cellular spaces
just described hes given nso to much dispute No asswtance
1n this respeot 18 gained from the writings of the older anthors
gmee their observations were chiefly based on autopsy material
From the writings of Chaasaignac and Dolbeau we learn that
pus diffuses widely and that 1n the ciroumstances 1t was quite
1imposaatble to agcertain 1ts imitial localsation  thus Chassaignao
drew no distinotion between infeotions of the sheaths and
those of the cellular spaces (1)
The question that precccupied those authors was the roufe
of spread of infections from the fingers towards the hand and
forearm  they recogmsed that theee spreading 1nfections
which wero frequently fatal at that tume were usually caused
~bv & whitlow  Velpean clearly appreciated and taught that

spread from the fingers towards the hand could take place by
three posaible routes  along the tendon sheaths, by the cellular
planes and by the lymphaties Ths opimon has regamed
favour at the present time Later Dolbeau and Chevalley (2)
drew no distinction between the lymphatic and cellular routes
and denied the importance of the synovisl spread In their
view if the nfection followed the sheaths 1t did not pass along
tho synovinl cavity but by the peripheral lymphatics It 18 of
Interest to note that this theory was supported even quite
recently i Bamdre s thess (3) and ono of the clmos of the
Faoulty of Marseilles sought to prove that whitlows of the
thumb and of the hittle finger unhke the other fingera never
gave nise to phlegmon of the hand  Aganst these assertions
Gosachn and E Schwartz (4) emphasised the importance of
purely synovinl nfections and the great halbility of spread to
the palmar sheaths from the thumb and fifth finger because of
tho constant commumnication which exists between these
structures  Theso nothors considered that tenosynovial

infections were the commoncst and most serious and that 1if
STRA, OF mAXD 823

¢
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Space  This frequently occurs chnically, although the existence
of any commumication has never been established experi-
mentally On one occasion only, we observed that the
external mtermuscular aponewosis had been pushed outwards
by the plaster without, however, anvy mvasion of the space.
Is 1t posstble that, i the hiving, communiocation 1s established
along the thenar branch of the median nerve or the super-
ficial palmar branch of the radial artery ? We are not able to
reply

Spread from the Commussure. (1) Towards the Dorsal
Space It 1s probably due to communication through the
Iymphatics It has been established that the lymphatics
comng from the palmar commissures run by a recurrent course
towards the dorsal collecting vessels We have been able to
verify this fact

(2) Towards the Neghbourmg Commassural Spaces This
undoubtedly occuis chimcally but we have failed to find the
route of this spread

Spread from the Lateral Aspect of the First Phalanx. We
have falled to demonstrate communication along the cellular
tissues The spread 1s doubtless through the Iymphatics, since
we have been able to cause 1t by 1njection of the lymphatics in
this region ~

Lastly, 1t may happen that a small wound of the lateral
aspect of the first phalanges of the fingers may determine &
suppurative arthritis of the wrist jomt  There 1s, however, 1o
direct communication We have, therefore, tried to find
lymphatic commumication The lymphatics of the upper hmbs
of fourteen full-time foetuses were 1njected with Gerota’s blue
and then dissected We have found lIymphatic trunks runmng
n close 1elation to the radio-carpal articulation but no direct
communication with the jomnt could be demonstiated
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The sixth vanedy 1 dorsal In this we differ greatly from
Kanavel who conmdered only one central palmar epace—the
posterior retro tendinous—to be of mterest both anatomicelly
and climeally From a genersl oonmderation of the various
works we find that the English writers have accepted the 1deas
of Kanavel Zur Verth (7) and Rehn have also done so  We
have been agreeably surprised however to note that Klapp
and Beck have arrived at results mmilar to our own

PHLEGMON OF THE THENAR SPACE

The thenar space bemng well defined 1ta infectrons assume a
very characterstio clinioal aspect which has for long led to
therr recogrution

Their frequency (comparative) 18 7 cases seen 1n 1930
The atwlogy varies 2 cages followed a subcutaneous whitlow
of the thumb 2 were secondary to tenosynovitis localised by
adbemons to the dintel portion of the flexor sheath of the
thumb  whilst in 3 no precise canse was apparent The pus
18 located 1n the palm anterwor to the transverse head of the
adduotor pollicis It spreads towards the web and from there
may reach the doreal aspeot In one case only the infection

— was restrioted to the dorsum

The funotional and general signs are those of a serious
wmfeotion The phymecal signs are charaocteristic The thenar
region 18 markedly swollen on both its palmar and dorsal
aspects but this swelling ceases abruptly at the adductor
crease of the thumb and tho remamder of the palm is flat
supple and paimnless Palpation ehcits intense pain on prossure
over the thenar emimence and over the web which 18 80 red
and swollen that the thumb 18 held abducted by the swelling

The erolutton 1y slow 1If the cellulitia ia symplomatic of a
tenosynovitis localised by adhesions  Such a case has usually
been preceded by a gertous whitlow of the thumb followed by
progresen o swclling of the commussural apace  In such a case
too curo does not follow simple drminage 1n our 2 cases a

recond operation revealed the tendon 1n process of necrosis and

- Iving exposed 10 pus  cure followed 1its removal (¢ Caso 65
P 239) In the more habitual care of tdropathic mfection, the
rgns reach o maxmum in three or four dava and recede after
muson  Cure geldom takes more than about a week

Treatment The collecton . mased  under general

[aar]
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pus should also be present m the cellular spaces, 1t was
mvaliably secondary to rupture of the synovial sac

Since 1904, Kanavel, m America, has studied the cellular
spaces of the hand and shown that infections do occur in these
spaces, and that, to stait with at least, they may be restricted
to these spaces with no mvolvement of the sheaths Of these
cellular infections, one variety, that of the thenar space, had
long been recognised as the commassural phlegmon of the thumb
(associated with the name of Dolbeau), but to my knowledge,
the deep extra-synovial infections of the cellular spaces of the
palm were not 1dentafied until the works of d’Altemaire, Bovis,
Forgue and m particular the article of Picqué (5) clemly and
precisely descisbed this particular variety of deep extra-
synovial infection, which developed in the retro-tendinous
cellular tissue Picqué also advocated certain meisions planned
to open the deep collections of pus without myury lo the wmlact
sheaths This 1s the fizst time, in the French hiterature, that
care m this respect was advocated with such precision Later
works are much less exact 1n their divisions, they include the
theses of Sameére and of Kerjean (6), the latter being entitled
“ Systematic meisions for the serious phlegmon of the hand,”
as 1f there was only one varnety of serious phlegmon m the
hand

We must draw an absolutely clear disisnction between infections
of the tendon sheaths and those of the cellular spaces, tendon
sheath infections are much more serious, while infections of
the cellular spaces are more frequent and may spread to the
sheaths if the collection 1s not recognised early and opened up
hefore 1t has had time to spread and involve other structures
Such early operation demands an exact knowledge of the
anatomical site, of the chnical signs and of the appioprate
mcisions that expose and open the collections without 11sking
dissemination  These precise facts can only he acquired by
carly operations cairied out under general anwesthesia and with
a bloodless field, which permit of careful suigical exploration
of the collection m 1ts whole extent and of any possible
extensions

We have, therefore, been led to describe siv varieties of cellula
wnfections of the hand that correspond with the spaces described,
on p 217 [Fue of these we palmen  one thenai, one hypof
thenar and thiee in the middle compartment (one pretendinous,
the second retro-tendinous and the thud inferior commussural)
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The sirth vartely 15 dorsal  In this wo differ greatly from
Kanavel who conmdered only ono eentral palmar space—tho
posterior retro tendinous—to bo of interest both anatomically
and clinically, From n general conmderation of the various
worka, we find that tho English writers have accopted tho ideas
of Eenavel , Zur Verth (7) and Rehn have also dono so Wo
have been agreeably surprised however to note that klapp
and Beck have arnved at results similar to our own

PHLEGMON OF THE THENAR SPACE

Tho thenar space being well defined 1ts infections arsume a
very characteristio chinieal aspoct which haa for long led to
therr recogmtion.

Their frequency (comparative) 18 7 cases scen in 1030
The etiology vanes 2 cases followed a subeutaneous wntlon
of the thumb 2 were socondary to tenosynovitis locnlised by
adhesions to the digital portion of tho flexor sheath of tho
thumb  whilst 1n 3 no precise cause was apparent The pus
s located 1 tho palm anterior to the transverse head of the
adductor polliels It spreads towards the web and from there
may reach the dorsal aspect In one case only the infection

~ was restricted to the dorsum.

The funotional and general signe are those of a serfous
wfeotion. Tho physical signs aro charaoteristic The thenar
region 18 marhedly swollen on both its palmar and dorsal
aspects  but this swelling ccases abruptly at the adduwctor
arease of tho thumb and the romainder of the palm is flat
supplo and painless Palpation elicits intense pain on pressurc
over the thenar emmence and over the web which 18 8o red
and swollen that the thumb 1s held abdnoted by the swelling

The esolution 1 slow 1f the oollulitis 18 symptomahe of a
tenosynovitis localised by adhesions  Such o, case has usually
been preceded by a senous whitlow of the thumb followed by
progresaive swelling of the commissural space  In such & case
too ocure does not follow mmple drainage in our 2 cases a
second operation revesaled the tendon 1 process of necrosis and

- Iymng exposed 1n pus cure followed 1ts removal (v Case 65,
‘p 259) In the more habitus} case of wiopathic infection, the
mgna reach & maximam in three or four days and recede after
mceision  Cure seldom tahes more than about a weeh

Treatment The collection i meised under general

8—3
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pus should also bhe piesent m the cellular spaces, 1t was
mvariably secondary to ruptuie of the synovial sac

Since 1904, Kanavel, n America, has studied the cellular
spaces of the hand and shown that imnfections do occur in these
spaces, and that, to start with at least, they may be restricted
to these spaces with no mvolvement of the sheaths Of these
cellular infections, one variety, that of the thenar space, had
long been recogmsed as the commassural phlegmon of the thumb
(assocrated with the name of Dolbeaw), but to my knowledge,
the deep extra-synovial infections of the cellular spaces of the
palm were not identified until the works of d’Altemaire, Bovis,
Forgue and m particular the article of Picqué (5) clearly and
precisely described this particular variety of deep extra-
synovial infection, which developed i the retro-tendimmous
cellular tissue Picqué also advocated certain incisions planned
to open the deep collections of pus without myury to the wntact
sheaths This 1s the first time, in the French hiterature, that
care 1 this respect was advocated with such precision Later
works are much less exact in their divisions , they include the
theses of Sameére and of Kerjean (6), the latter bemng entitled
“ Systematic meisions for the serious phlegmon of the hand,”
as 1if there was only one variety of serious phlegmon 1n the
hand

We must draw an absolutely clear dastinction belween 1nfectrions
of the tendon sheaths and those of the cellular spaces; tendon
sheath infections are much more serious, while infections of
the cellular spaces are more frequent and may spread to the
sheaths 1f the collection 1s not recognised early and opened up
hefore 1t has had time to spread and involve other structures
Such early opertation demands an exact knowledge of the
anatomical site, of the climecal signs and of the appropriate
incisions that expose and open the collections without 1isking
dissemination These precise facts can only be acquued by
caily operations carried out under general anasthesia and with
a bloodless field, which pernmt of caieful surgical exploration
of the collection 1 1ts whole extent and of any possible

extensions

We hauve, therefore, been led to describe sia varieties of cellula
mfeclions of the hand that corrcspond with the spaces described -
onp 217 Fueof these are palmar  one thenar, one hypo-
thenar and threc m the middle compartment (onc pretendinons,
the second 1ctro-tendmous and the thud infaor commisgural)
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chmeal findmgs  We have recn on p 214 that (o fill this
space opaque flurd must be foreed mto ono of the digital
ghoaths till 1t bursts to fill the spaco In only ono caso was
nfection sccondary to a metacarpo phalangeal arthritls but
there also the sheath had certainly been mvaded beforo the
palmar space  The tenosynovitis affected tho middlo fingor
m four and the mdex in one of these cascq

The Site of the Pus The pus 18 stuated m tho rotro-
tendinous space but 1 does not necessarily fill st completely  In
2 onses mn which the infection orgnated in the middle fingor
the infection remnined median and did not involve the inner
and outer parts of the space In tho other 4 tho spaco was
complotely 1ovaded  Dubau and Aboulker have observed
cases 1n which the phlegmon was confined to the index space and
thus only involved the small outer spaco

The amount of pus varies but 18 nover large m amount
about a thimbleful being the maximum quantfity It s often
spread out as a thun layoer over the spaco and smgnalises its
presence by a mgn which wo regard sa vory characteristio—
paralysis of the inlerosses  These muscles e immediately
under the pus and are therofore piched out and romain paralysed
for & long time After the porlod of soppuration, trophie
troubles of the fingers become mamfest as & result of writation
of the nerves and veasels 1n their palmar courso

Tastly I have on one cocasion only seon a definite lumbrical
spread such as we were able to obtain oxperimentally Thus is
no doubt due to the circumstance that all our ocases were
diagnosed and operated on at an early stage

Clintcal Features We dosoribe the commonest variety the one
ocomplicating a tonosynovitis that has already been operated on
The temperature and swelling do not submde or reappear aftor
a temporary improvement The pams alter in character,
becoming dull and localised to the palm The swi b7
visible on inspection and is associated with redness of the
moechan part of tho palm  Swelling 18 most obvious towards
the commissures and on the dorsum of the hand. Flexion of
the fingers 18 not marked but active movementa are painful.
The wrist 18 freely movable and the forearm normal. Intense
pam 15 elioited by palpation over the whole of the middle of
the palm and sometimes pressure thereon causes & lLittls pus
to exude from the drainage incison of the tenosynovitis

Progress after operation 1s in general favourable The
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anwesthesia, but there 1s no need for a tourmquet One of two
methods may be chosen  The classical 1ncision made along the
fice fold of the web may be carried in depth towards the palmar
aspect o1 on the doisal side to open the collection and the
commonly occuriing dorsal extension and a dramn mserted into
both  Kanavel who considers that this method has the
disadvantage of leaving a scar which 1s hable to 1etract and
1estiiet abduction of the thumb, prefers a palmar meision
over the fiont of the collection with an added dorsal counter-
meision and a transfixion dramm I, too, have observed this
tioublesome scquel m one case and have, smce then, also
employed a thiough and thiough meision

PHLEGMON OF THE HYPOTHENAR SPACE

Of mfrequent occuiience I have only seen 3 cases one
only during 1930 The @ti0logy was not obvious 1n one case,
the second was caused by a punctured wound from an iron
splinter, and the third developed beneath a callosity on the
hypothenai emmence (a callosity which, accordmg to the
patient, 1s frequent m shoemalkers)

The pus s localised between the hypothenar muscles and -

their aponeutosis, and completely fills the space The signs aie
chaiacteristic mtense pam (the space bemg melastic), reduess,
swelling and tenderness, which aie all 1estuicted to the
hypothenai emmence

Treatment. Under geneial anwmesthesia the emunence 18
meised and diamed by a strip of 1ubber Healmg takes place m
less than seven days

PHLEGMON OF THE RETRO-TENDINOUS CENTRAL
PALMAR SPACE

This, according to Kanavel and Picqué, 1s the most common
and characteristic site of infection , they do not, however, give
any detailed statistical o1 wetiological study of 1t Personally, 1
have only seen siv eaamples of 1, thce of which weie observed 1
1930

The setiology of five of these cases was, as 1s customary, a
digatal tenosynovitis that had buist at the superior cul-de-
sac, There again experimental anatomy 15 confirmed by the

N

S/
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chinieal findings  We have seen on p 214 that to All thus
space, opaquo Hind must be foreed mto ono of the digitat
sheaths till 1t bursts to fill the spaco  In only ono caso wns
infection sccondary to a metacarpo phelangeal arthntis but
thero also the sheath had certainly beon invaded boforo the
palmar space  Tho tenoaynovitis affected the middle finger
in four and the index 1n one of these cascs

The Site of the Pus The pus is mtuated in the rotro
tendinous space but 1t does not necessarily fill it completely  In
2 cases, in which the infection onginated in the middle finger,
the infection remnined medinn and did not fnvolve the mner
and outer parta of the space In tho other 4 the space was
completely mnvaded Dubau and Aboulker have obscrved
cases in which the phlegmon was confined to the index space and
thus only 1nvolved the small outer space

The amount of pus vares but is nover large in amount
about a thimbleful being the masimum quantity It is often
spread out as a thin Iayer over the space and signalises 1ts
presence by a sgn which we regard ns very characterstio—
paralysis of the interosses  These muscles Lie 1mmediately
under the pus and are therefore picked out and remain paralysed
for & long time After the period of suppuration trophic

*— troubles of the fingers become manifest as a result of irmtation

of the nerves and vessels in their palmar course

Lastly I have on one ocoamon only seon & definite lumbrical
spread such as we were able to obtamn experimentally This is
no doubt due to the circumatance that all our cases were
dingnosed and operated on at an early stage

Clinical Features We describo the commonest vanety the one
complicating a tenosynovitas that has already been operated on.
The temperature and swelling do not subside or reappear after
a temporary improvement The pawns altor in character
becomung dull and localsed to the pelm The swelling in
vistble on inspection and 1s assocated with redness of the
median part of tho palm Swelling is most obvious towards
the commissures and on the dorsum of the hand. F¥lexion of
the fingers 18 not marked but active movements are painful
The wrist 18 freely movable and the forearm normal. Intenss
pain is eliaited by palpation over the whole of the middle of
the palm and sometimes preasure thereon ouses & hittle pus
to exude from the drainage inaision of the tenosynovitis

Progress after operation is in general favourable The
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mfection spread to mvolve the ulnar buisa m only one, the
very fitst of our cases  All the others 1ecovered more o1 less
quickly after operation In one case, 1ccovery was complete,
but all the others developed paialysis of all the wnterosseous
muscles

Sequelae. The appearance of the affected hand 15 very
charactetistic (Ihg 77), with the first phalanx extended, while
the second and thnd aie flexed but not to a marked extent
The fingeis ate gicatly deformed by considerable swelling of
the second joint, which 1s always enlaiged n size The skin

—— .

Fig 77 The appearance of the hand affected by parests of the interosset
following phlegmon of the deep palmar space consecutive to tenosynovitis
of the ring finger

The middle and httle fingers are chiefly affected  thon second and thid
phalanges semifiexed, the first extended, and only shght movements are
possible

desquamates and later changes in chalacter to assume a
““tiophie,” smooth and shining appearance Spontaneously
pamnful alternate with ansesthetic zones The action of the
flexor tendons 1s always seriously affected , the first and then
the second phalanges become stiff, so that a few degiees of
flexion can only be chieited with difficulty in the second and
third joints The determination of the presence of even a
shight amount of movement 1s important, because then, if the
patient w orks with method and perseverance, complele
functional recovery may be erpected In general, about six
months of daily exercises aie required to secure a good final

result
Diagnosis. Diagnosis 16 based essentially on the per-
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sutenco of the general mgns and of the pamn the appearance
of cedema of the back of the hand and of a median swelling
which is pamnful on pressure

Infection of the themar apace is ensily recogrused by 1ts special
characters and strct localisation to the thennr space  Quite
special mgns are caused by fenosynovitis of the radwal and
winar burse  apart from the hooked finger which is unreliable
as wo will show tho spread of signs into the forearm and the
pain diffused over the wholo extent of the sheath camly permut
of differentiation  We must however, recognise that a deep
cellulitis may follow rupture of an infected nlnar bursa with
mgns such as wo have described but overshadowed by those
of tho tenosynovitis The very charnoteristio attitude of the
hand shown on p 230 1s attributablo to a spread of this kind
towards the cellular spacce Yo have never observed this
complication since wo began to cmploy interrupted and
Iateralised mcisiona

Lastly differentiation of the deep retro-tendinous phlegmon
from the commussural variety to be presently deseribed 13
easy forn the latter the hollow of the palm remains perfectly
normal and all the signs eg pan and snelling aro locallsed

to one or soveral of the web folds

Treatment
Methods

The operntive methods are two 1n numbcr  dranage of the
collection by 1nemslons that avord mjury to the sheaths and
that wero desaribed by Picqué and hanavel amputation of the
finger wn whick the nfection onginated with resection of the
kead of the corresponding metacarpal bone

Indications for Operation

An soon as the diagnosis has been mado 1t 18 necessary to
mtervene with 1f ono wishes to be oconservatne gencral
anfesthesia and en Esmarch bandage but when amputation
18 intended the latter 18 unneoccssary The choice of method
is determined easentially by the condition of the finger in
which the infection originated because of 1ts function s
mmpaired it 18 useleas to try to save 1t

The tenosynovitis has already been operated on by =a
destructive median incisfon which has failed to prevent the
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appearance of a phlegmon of the hand In such a cage the
function of the finger has certamly been destroyed and the
only couise lies m amputation, to which, in my opuuon,
1esectron of the head of the metacar pal should be added, because,
if left, 1t acls as a plug which blocks from below the infected
spaces The value of this1escction has been gieatly discussed :
favoured by some for asthetic 1easons, 1t 15 rejected by others
for mechanical reasons, or fiom fear of osteitis (Klapp and
Beck) Leceéne and Huet state, with reason, that the neigh-
bourmg fingers approxmmate, turn towards each other and
meet m flexion, moreover, the grasping surface of the hand
as represented by the heads of the metacarpals 1s dimimished

In my opmion, 1esection of the head 1s an operation of
necessily and not of choice Its 1emoval 15 essential to establish
efficient drainage of the infected spaces, which 1t plugs For
that reason, 1ts removal must be 1estricted to serious infections
that have spread to the palm, and 1t should never be done 1n
mjuries In 2 cases, serious trouble resulted because I had
omitted to carry out this resection

CasE 51 Mau , aged 47, engmeer  From a small wound of
the index finger sutured elsewhere tenosynovitis developed and was
meised m the middle lime  The condition became worse and the
patient consulted Dr Mouie, who sent him to me

It was obviously useless to t1y to save the finger, and 1t was
disarticulated at 1ts base In spite of that the temperatuie kept up
with pain and swelling of the palm  Pressure 1n the middle of the
palm caused pus to exude, and the fingers assumed the attitude
typical of paralysis of the interosser with incieasing rigidity  Five
days later the head of the metacarpal was resected and the wound
left open TFrom then on the signs of infection subsided and healing
took place slowly

In contrast to this, all our other cases m which the head
of the metacarpal was resected carly progressed favourably
and only one developed tenacious osteitis of the divided end
of the metacarpal

The Phlegmon has no Apparent Cause (This eventuality 1s
possible according to numerous wiiters, though I myself have
no experience of 1t) Tt 1s sufficient to drain the collection by
a well-placed mcision to effect a cumre  Prequé 1ccommends .
two meisions and drams on either side of the ulnar bursa  The
techmaue 15 difficult becausc nerves op artcizes may be wounded
(with subsequent danger of sccondary hemorthage), more-
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over, drmnago is defeotive beeause the vertically placed drains
lio 1n contact with tho sheath I have never adopted this
method for thesc reasons and bocauso hanavels is sumplor
and more rational (Fiz 78) His mothod consists in making
an incision through tho inferior portion of tho interdigital
space nlong tho lumbrical muscle The ncimon can if neces
sary bo prolonged upwards for 3 to 4 cm into tho palm  Pus
mey then make its appenrance but m
any casc a par of closed forcops should
be passed up under the tendons into
the rotro-tendinous space and then |
opened to evacuato the pus A strip of
rubber in this incision gives porfoct
dependent drainage without endanger
mg any other structure cxcept perhaps
the rather inconstant saperficinl palmar
arch.
The causal tenosynovitis has been
correctly treated by lateral incistons
as deaoribed on p 201 It suffices to
prolong one of the lumbrical 1ncisions
upwards into the palm and to seek the
pus under the tendon The treatment
18 exactly the same if tho case 13 one
in which the tenoaynovitis has not been Pig 78 Incigons for
operated on though I mysoclf have  phlegmon of the desp
never seon a case of this kind mn‘:dm: mm
The Collection does not Occupy the Iumbricals !{wo.n.,‘za. to

Whole of the Median Palmar Space the deep pelmar epace
as a Rule it Is then Confined to the ,“;.';d:,?‘h“‘;f”“? on

Index Pocket Dubau inciscs the web inchion for of
recogmuses the groy infiltrated lumbrical the Fpece la dhown,
space prolongs the incimon into the palm and pushes a
parr of Kocher forceps up along tho tendons pus escapes
when the jaws of the forceps are soparated A strip of rubber
15 substituted for tho forceps and the case 1s then treated with
the hand kept 1n a dependent pomtion

Results

Two only of my 6 cases were treated by kanavel s incimon.
In one the result was excellent 1n tho other the ulnar sheath
became involved In the other four the digntal lemons wero
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so far advanced that disarticulation with resection of the
head of the metacaipal was obhgatory In one of these,
already described, 1escction of the head was secondary

The late 1esults were as follows 1 one case, rapid cure with
complete 1ccovery after mesion, n a second case, the result
was satisfactory despite the fact that a sheath mfection was
operated on much too late by a lateral incision , i four there
was mterosseous paralysis with tiophic troubles Two of the
latter co-operated with vigour and completely regamned thewr
movements , the other two were less energetic and one partially
1ecovered, whilst the other had permanent incapacity

Conclusion

The deep palmar phlegmon does not, 1 my opiion, merit
the interest bestowed on 1t by Kanavel and Picqué It 1s
uncommon, and as 1t 1s mvaiably secondary to tenosynovitis,
1t should be regarded as a complication of this particular type
of whitlow rather than an autonomous condition

Cases
Localised Phlegmons of the Deep Central Palmar Space

The following are typical cases of phlegmons localised to
one pait or another of the deep central palmar space —

Casg 52  Localised phlegmon of the deep central palmar space (ring
Jinger dwverticulum), with spread to the ulnar bursa

Sen , aged 24, was wounded by scissois on May 24th, 1928
Two days later, treated elsewheie by a median incision which was
placed 1n front of the first phalanx of the 1ing finger and which
exposed the tendon Attended the out-patient chinic of Lecéne on
May 28th Inspection revealed swellmg and 1edness of the palm
with great local edema There was diffuse pain over the centre of
the palm but the eminences were pamless The fingers were semi-
flexed—the fifth could be extended, the incised fourth was extended,
the third shghtly less painful, while the second was normal

Intervention on May 28th  General anwmsthesia with ecthyl
chloride and Esmarch bandage Two incisions were made in the
third and fourth spaces mn the line of the lumbricals On pushing
forceps into the deep palmar space and opening them a fair quantity
of pus escaped There was none in the fourth intermetacarpal
opace  Two small exploratory ancsions at the back of the hand
found no pus, and a small incrston towards the proximal part of the
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palm (le talon de la main) wae also made wth a negative result
Two rubber atrips were introduced through the Jumbneal incisions

Progress Suppuration perssted for eight days and after bong
normal for soven daye the temperature rose again, On the seventh
day a superflofal collection appeared on the front of the wrist but
the fingers remained supple and could bo extended without pamn
This in Lectnes opinion excluded the possibility of common
flexor sheath involvement and on his advice the case was treated
by & simple incimon over the point of maximum fluctuation but no
pus was found

On Juno 9th the redness and swelling of the forearm had increased
and there was a rise of temperature Pressure on the forearm
caused pus to exude freely from both the wrist and palmar incisions
The ulnar bursa obviously contained pus

Intervention undor general anwsthesia A latersl ulnar inoision
was made and 1t opened directly mnto a large retro-tendinous colles
tion The sheath was opened and the tendon of the fifth finger was
found denuded Pressure on the hand caused more very thick pus
to escape The space was drained

June 15th Ulnar deviation of the hand was corrocted by o
sphint to the pomtion of function The drains were removed In
the days following 1t was noted that the fingers remamned sermiflexed
and 1t was impoamble to extend them

June 21st The splint was removed the wounds were nearly
healed the wrist and forearm were supple and the fingers seml
flexed

End-result The wrist 18 freely movable The movements of the
thumb are normal. The fingers though movable are in flexion
contrasture from shorteming of the musales because when the wrnst
and the first phalanges are fullv flexed the tendons regain suffioient
length to permit extension of the other two phalanges The function
of the hand 1s ratisfastory

Casm 83 (From Dubeu summarised } Partial phlegmon of the
deep ceniral palmar space (sndexr compariment)

P admutted on February 11th 1931 to the Military Hospital
of Casablanca with & whitlow of the left index finger which had
spread to the interphalangeal joint and which had already been
incised three times at his barracks He improved temporarily after
vaocination with propidon but on the eighth day the temperature
ross to 102° F and he had severe pain.

On examinetion the finger showed little change but the front of
the palm was tense swollen and tender over an elongated area 8 am
wn length and 15 cm 1n breadth parallel with the second meta
carpal. The thenar and central palmar spaces were normal and
pamless on pressure Thalenio‘nwaldiugnoocduaphlegmon
localised to the wdex divertionlum
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Operation on February 19th Ether anesthesia and Esmarch
bandage Dorsal and palmar incisions exposed the lumbrical, which
was greyish in colour. A Kocher’s foiceps was then itroduced
alongside the muscle in the direction of the tendons On separating
the jaws and applymng gentle pressure over the swelling a large
quantity of pus escaped Pressure over the central palmar and
thenar spaces produced no result The forceps were replaced by
fine strips of rubber which were left 1n place Suppuration ceased
1 eight days and cure was complete without any residual disability
n three weeks

In a third case of localised phlegmon, the palmar suppuration
resulted from a tenosynovitis of the middle finger which was
treated with success by my 1ncisions

Diffuse Phlegmons of the Deep Central Palmar Space

I have observed only 4 cases

Case 54 Mrs Ma , aged 45 On February 17th, 1929, she
had cut herself shightly at the base of the left middle finger. The
small wound became infected and was opened two days later ““ with
a pm which had been carefully sterilised 1n a flame

On February 21st she presented all the signs of tendon sheath
infection, but 1n spite of that she was treated medically for a further
five days

When I saw the case on February 26th there was obvious teno-
synovitis with maximmum pain over the superior cul-de-sac  Under
general anxsthesia the sheath was incised 1n 1ts lateral aspect, bub
by the following day the median swelling, with redness, pamn on
pressure and dorsal cedema, caused us to suspect the presence of a
deep cellular space infection

On February 28th the end of the middle finger suddenly became
gangrenous and the palm scemed to be full of pus

Under general anzsthesia the middle finger was amputated with
resection of the head of its metacarpal, which allowed a certamn
amount of pus to escape The arteries were patent and bled freely,
showing that the thrombosis had not been due, as we had anticipated,
to injury of the vessels during the imtial operation

The fever and pain subsided rapidly, but paralysis of the inter-
osseous muscles developed  When at the end of six weeks the
lesions were completely cicatrised, the fingers were 1n the charac-
teristic attitude (first phalanx in extension, the others semiflexed)
and very stiff.

After two months of treatment the mmprovement was mnsigni-
ficant, but a year laler, W hen T saw the patient for the last time, the
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hand bad fully regained 1its suppleness and the fingers their
movements

Case 55 Mar (André) aged 25

Phlegmon of the middle palmar space followeing tenosynoviirs of the
Jourth finger

A wound of the finger tip sustained on Decomber 2nd, 1020 had
been regularised and stitched 1n tho cnyualty dopartment.

He was admitted on the 10th with a typical phlegmon of tho
muddle palmar space Redneas of tho palm marhed out the space

At operation on the 11th the finger was incised up to the palm
Disartionlation on the 12th

Ro-examined on 10th February 1930 Redness persisted with o
sinus at the level of the head of tho metacarpal which had been left
mn place The fingers wero in the attitude oharactenistio of paralysis
of the interossci (first phalanx extended tho second and third
flexed) 'The flexion was shight about 23 degrees  The joints were
swollen and painful and the skin thin and shining while tho
functional incapamty was considerable in degree

PHLEGMON OF THE SUPERFICIAL PRETENDINOUS
CENTRAL PALMAR SPACE

For long a supetficial varlety of phlegmon of the hand has
been described by clasmical writers as  suboutancous  This
name 18 erroncous because the colleotion 18 subaponeurotio
and not suboutancous, further this description of it lacks
precison since nerther the mte of the pus nor 1ts lines of spread
wero deflned In 1927 I first recogmised whilst operating on a
palmar phlegmon with an Esmarch bandage that the pus was
not situasted belund tho tendons as Kanavel and Piequé had
affirmed but was in faot pretendinous I then believed that
this was an error 1 observation on my part but in 1930 a
whole series of operations showed that this varety constituted
one of the most common forms of palmar cellulitis and enabled
us to study its exact site and propagations The observations
that my friend Evrard and myself then made in the depart
ment of anatomy of Professor Hovelacque were reported in a
sories of publications and are summansed in this book. 7he
prelendsnous ceniral palmar space v as clearly indinduahised
ond defined as the deep apace and during the year 1930 we were
able to collect 9 cases of localrsed infection of this type

Tho eetiology 18 often obscure infected blsters wers
reaponsble in 2 casea  1n 2 other cases the canse was a whitlow



236 PHLEGMONS OF CELLULAR SPACES OF HAND

Operation on Febiuary 19th  Ether anwsthesia and Esmarch
bandage. Dorsal and palmar mcisions exposed the lumbrical, whch
was greyish in colour A Kocher’s forceps was then introduced
alongside the muscle 1n the direction of the tendons On separating
the jaws and applymg gentle pressure over the swelling a large
quantity of pus escaped. Pressure over the central palmar and
thenar spaces produced no result The forceps were replaced by
fine strips of rubber which were left 1n place Suppuration ceased
m eight days and cure was complete without any residual disability
1n three weeks

In a third case of localised phlegmon, the palmar suppuration
resulted from a tenosynovitis of the middle finger which was
treated with success by my incisions

Diffuse Phlegmons of the Deep Central Palmar Space

I have ohserved only 4 cases

Case 54 Mrs Ma , aged 45 On February 17th, 1929, she
had cut herself slightly at the base of the left middle finger The
small wound became infected and was opened two days later * with
a pm which had been carefully sterilised 1n a flame.”

On February 21st she presented all the signs of tendon sheath
infection, but in spite of that she was treated medically for a further
five days

When I saw the case on February 26th there was obvious teno-
synovitis with maximum paimn over the superior cul-de-sac  Under
general anzsthesia the sheath was incised 1n 1ts lateral aspect, but
by the following day the median swelling, with redness, pain on
pressure and dorsal cedema, caused us to suspect the presence of a
deep cellular space infection

On February 28th the end of the middle finger suddenly became
gangrenous and the palm seemed to be full of pus

Under general anesthesia the middle finger was amputated with
resection of the head of its metacarpal, which allowed a certamn
amount of pus to escape The arteries were patent and hled freely,
showing that the thrombosis had not been due, as we had anticipated,
to injury of the vessels during the 1mitial operation

The fever and pain subsided rapidly, but paralysis of the inter-
ossecous muscles developed When at the end of six weeks the
lesions were completely cicatrised, the fingers were 1n the charac-
teristic attitude (first phalanx in extension, the others semiflexed)
and very stiff

After two months of treatmcnt the improvement wag ingigni.
ficant, but a year later, when T saw the patient for the last time, the
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teelf alteredd m appearanco to a yellow or green colour and
lucking 1ts polished aspect 18 also frequontly perforated  The
pus 18 small 1n quantity, a few cubio contimetres only

The lines of spread are quito charnctenstic  towards the
slan of the palm to form a purulent blister with an underlying

collar atud  abaceas  We havo obrerved thus on threo ocea
mons  Sprend towards the toeh was seen in only ono case 1n
spite of tho fact that, in experimental injections spread along
the lumbricals ocours regularly  In the case shownn Fig 79
there was 1o spread to the comnuesurcs but in Case 08 the
webs on cither sido of the nuddle finger were imvolved  Infee
tion spread to the thenar space n 6 cases although it 18 impossible
expenimentally to causo the fluid to spread from one to tho
other Tho only posuble constant communication would
seem to bo furnished by the main muscular branch of the median
nerre whuch is given off 1 the central space and which ends in
the thenar epace  The superficial palmar branch of the radial
artery which 18 inconstant in its distribution might posaibly
also sorvo as the line of commumication (Cadenat) (8) It is of
interest to noto that this extension of infeotion to the thenar
space may appear sccondarily 1t was in faot present mn only
two of our cases at tho time of the imtial operation. In the
other four it developed two four five and nineteen days
Iater

Finally the lost and very important extension is that into
the forearm wo have scon this in 3 cases As the colleotion
was subaponeurotio in the hand and forearm and wholly tn front
of the flexor retmaculum at the wmst it was diffioult to
understand how it passed from onse to the other The explana
tion was furmshed by plaster injections which demonstrated
s passage alongmde the ulnar artery

Theso extensions are of frequent occurrence since they
were observed tn all bul one of our cases 1t one cuse the two
most characterstic extenmons thenar and antibrachial were
already present when we first aw the patient 1n the others
they developed secondanly
s Tig 80 illustrates what we have wnitten on the mtuntion of
prdu.p“’ and 1ts extension
and dep
able to colit was & country woman aged 42 referred to us by her

The mtigile the suppuration had permsted for two months
responsiblo ina (:al scar and sinus and two other sinuses which had

-~
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r, which +was

i *Zv cerminel thalzaw of the ffih finger,
iz in a sheath

s 4
rd e (Xaon PPN G - I+
e s ieni-fed o 2ceotnt of tenosinovit

cr=umotsle hed ro oreenmunication with the ulnar

FTir, 7Y, Pzlegmon of the superScmal centre] pzlmar speee wih extensipss

- mto Yhe foresrm 20d thena- sozce,
4 of cpenmz the - amet. of nfertion.  The cormmi-sural mcision wgs
s ~TheraeT exiension 010 1237 pocker hed actrally occurred. "

brrsa. The other fve presenved no precise stiology bexe.
i=definize cuts or pracks, Afexed)
The pus always lies under the palmar aponeur”’
—=ndons and vendon sheaths are pressed backwar? was insigni-
nesperior wall of the miecied space  The polae last time, the



St PFRFICIAT (FNTRAI PATV4R SPACF 290

iteelf altered m appearance to a yellow or green colour and
lncking it polished aupeet 18 alw {requently perforated  The
pus 18 small 1 quantaty a few oubic centimetres only

The lines of spread arc quite charncterstic  townards the
slan of the palm to form & purulent blister with an underlying

collar stud  abscess  We have eheerved this on three ocea
sions  Sprend townrds the web was scen 1 only one case m
spite of the fact that 1n experimental 1njections spread along
the lumbrieals occurs regularlv  In the caxe shown o Fig 70
there wae no spread to the comnusasures but in Case 58 the
webs on either side of the middle finger were involved  Infeo
tion spread to tho thenar space n G cases although it 1s imposatblo
experimentally to causo the flud to spread from ono to the
other The only possible constant communication would
seem to bo furtushed by the mam muscular branch of the median
nerve which 1s given off 1n the central space and which ends in
the thenar space  The superficial palmar branch of the radinl
artery which 18 inconatant 1n its distribution might poasibly
also serve as the hine of communication (Cadenat) (8) It 13 of
mterest to note that this extonsion of infeotion to the thenar
space ma) appear secondarly it was mn fact present mn only
two of our cases at the time of the initial operation. In the
other four 1t developed two four five and nineteen days
later

Finally the last and very mmportant oxtension 1s that mto
the forearm we have seen this 1n 3 cases As the collection
was subaponeurotioin the hand and forearm and wholly s front
of the flexor retmaculum at the wrist, 1t was diffioult to
understand how 1t passed from one to the other The explana
tion was furnished by plaster injections which demonstrated
its passage alongside the ulnar artery

These extensons are of frequent occurrence mmco they
were observed in all but ons of our cases 1n one case the two
most characteristic extenmons thenar and antibrachial were
alreadv present when we first saw the patient 1n the others
they developed secondanly

» Fig 80 Ulustrates what we have written on the mtuation of
Pfd ous and 1ts extension.
and dep
able 1o coli. was & country woman aged 42 referred to us by her

The etiolg} the suppuration had persisted for two months
responsible in 2 {31 %oar and sinus and two other sinuses whioh had
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appeared simultancously one m the web of the thumb, the other in
front of the wrist

In view of the superficial site of the pus, there 1s no danger

Fig 80 (a) Late result of an untreated phlegmon of the superficial
central palmar space which had discharged spontaneously

Three sinuses are seen, one in the palmar hollow, another mn front
of the wrist, and the third in the web of the thumb Paralysis of
the mterosser of the last two fingers shows that extension had taken
place mnto the deep space also
of paralysis of the interosseous muscles Correctly ncised,
these phlegmons heal simply and without sequele, their only

possible compheation bemng rupture into one of the carpal
sheaths
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Clinical Featurcs

Pam 1s very revere and prevents slecp and 1t 18 assoerated
with o hugh temperature  On nspection the central swelling
of the palm 1 noted with well marked Iateral Iimitations
The webs are not generally involved but thero 18 swelling
of the front of the wrist with redness and cedema which spread
up the forearm  Actine movements of the fingers and wrist
aro restricted  but
passive  morements
are normal The
diagnosis 18 furmahed
by careful palpation
the centro of the palm
and tho front of the
lower forearm are
pamful and swollen
while the commissures
and the hypothenar
and thenmar regions
remamn normal (un
less of course they
should be secondarly
mvolved)

Progress after
timely operation 18
favourable when
however the abacess
18 1nased erthor too
Iate or in an unsatis
factory manner 1t
may spread to involve e 000 mﬁ?ﬁui@“ rperfical
either the ocarpal g :;1 -mﬁm“iﬂx swelling of the hand
sheaths or the deeD uiar side the onter fngers belag. ey an the
central palmar space
In two of our cases the exact situstion of the pus was not
apparent  but 1t must be added that both wore unusual and
secondary to synovitislocahsed to the sheath of the Lttlo finger

Casn 88 Fol Charles aged 43 Phlegmon of the central
superfioial palmar cellular space

Injured on February 21st 1920 by crushing of the tip of the fifth

finger Ho was treated at out patients where the wound
immediately sutured e
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On February 28th he was admitied to Saint-Lows Hospital with
@ laige phlegmon of the hand  The fingers weie semiflexed, except
the fifth which was half amputated There was swelling, with pamn
on piessute over the palmar course of the sheath, redness and
median swelling above the wust, but no collection of flud was
perceptible

Opcration  Under genecial ancesthesia with ethyl chlorde the
Iittle finger was disaiticulated at its base In conformmty with
Lecene’s opmions, the head of the fifth metacarpal was left An
meision 1 the hine of the sheath showed that the pus lay alongside
1t, m the adjacent cellular space A second mcision was made mn
the forearm along the ulna, exposing the posterior aspect of the
sheath, which was cdematous The sheath was incised and the
tendon found to be normal 1n appearance with no intrasynovial
pus

Maich 5th  As the temperature failed to subside completely a
fluctuating collection 1n friont of the wrist was opened by a median
masion and 1t was found that this collection communicated with
that on the palm

Maich 12th  The temperatuie kept 10und 100° F and a collection
of pus was found in the thenar space A commussural mcision
evacuated a considerable accumulation of pus Exploration with
the finger showed that this was superficial, just below the skin, and
apparently in front of the tendon

March 17th  The temperatute then subsided and remawned with
small oscillations 1ound 98 6°F The persistent cedema of the
fingers and hand suggested that there might be arthritis of the
wrist, 1n which theie was crealing on gentle passive movement
Plaster was apphed and immobilisation mamtained until the end of
June

Re-examination January, 1930 The wrist was found to be
ankylosed 1n shight doisal flexion Movement at the inferior radio-
ulnar articulation was restricted to half the normal range Extension
of the three fingers was normal but they could not be flexed to
touch the palm There was no deformity and no trophic troubles
The thumb movements were slightly impeded by contraction of the

scar

Prognosis

The prognosis 1s good on the whole Apart from the case
detailed above and two others in which stiffness of the finger
persisted, the remainder healed 1n about three weeks without
any sequele, but this was due to the fact that all secondary
extensions of pus were promptly 1ecognised and treated as

soon as they became mamifest
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Diagnosls

The final diagnosis rests on tho central localisation of the
mgns of mnflammation with spread to the forcarm as venfled
by pain elteited on gentle palpation

It is easy to distingush the superficial phlegmon from a
thenar hypothenar or commissural fection none of which
mvolves the centrnl portion of the palm  Once I made an
erroncous dingnosis of ulnar tenesymovitis in a care (Case 50),
m which the ternunal phalanx had been amputated and the
digitnl sheath definutely infected The hook  sgn was
useless as the terminal phalanx was absent  the shooting pain
and the presence of a collection in front of tho wrist (which 18
according to Kanavel characteristic of a burst synovial
infection—an observation I have been able to verify once)
mmulated 8 tenosynovitis By a latero-ulnar incmsion, I
opencd tho sheath which did not contain any pus and the
exact localisntion of the infeotion was only rocognised later

It may bo impossble to make an accurate differontial
diagnosis on olrucal examination  An Esmarch bandage
should be apphied  the ocollection opened where 1t points and
the pouch oxplored Pressure is then applied to the forcarm

_and {if pus exudes it must come from a deep collection, 1¢ a
synovial infection which will require appropriate treatment
(v p 234 Caso 52)

Treatment

Troatment conmsts eesentanlly in opomng tho collection and
any extensions preferably at one mitting but i1f need be by
two or threo operations  Under general anmsthesia and after
a hemostatic bandage has been applied, the palm is incised
m the mid line  There is no danger of wounding either vessel
or nerve which hi¢ deep to the pus The collection 18 opened
and 1ts mtuation deterrined The edges of the skin and
aponeurotio wound should then be excised to prevent their
tendency to close A ourved forceps is imserted to explore
towards the thenar space and towards the forearm Any
spread 1n either dircotion is treated by a counter incision placed

¢ 88 required 1n the thenar commussure or in the forearm and two
drains are passed through the three opemings (Fig 79) If
howover tho forearm apread does not extend far above the
wrist 1t may be sufficlent to dram 1t by an upward oxtension
of the median palmar meismon
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Immedijate Results

Three patients were cured by a single operation In one,
there was no extension; in the second, extension in both
directions was present, and the third had thenar involvement
only In the other cases, two operations were requred
because the extension manifested itself secondarily, two, three,
four, five and even nineteen days after the primary mtervention.

End-results

As a rule, 1apid healing took place as soon as all the extension
tracks had heen laid open 5 cases were healed in from two to
four weeks after the primary operation, with no sequele, m 2,
there was some stiffness of the mdex and ring fingers respec-
tively Lastly, in 2 the result was bad because of the com-
plexity of the lesions associated with the phlegmon of the
superficial central palmar space (case 56)

Illustrative Cases

The first case 15 an example of superficial phlegmon with
early extension to the forearm and commaissures, and with
secondary mnvolvement of the thenar space (9).

Case 57 Ha (Edmond), aged 53 (November 7th, 1930)

Phlegmon of the superficial central palmar space with two early
eatensions

The patient had pricked himself about October 25th and again
on the 30th of the same month

There was a large purulent blister, measuring about 2 cm 1m
diameter, on the upper part of the palm The skin was reddened,
especially towards the wrist There was hittle induration of the
palm

Operation in two stages was indicated Furst operalion on
October 30th Simple excision of the purulent bleb Progress was
at first satisfactory but the patient returned on November 7th The
fingers were found to be 1n a semuflexed position but extension was
possible though painful 1n the third and fourth fingers The whole
palm was red and swollen and both 1t and the fingers were pamnful
on pressure -

November 7th  Operation under general ancesthesia with ethyl
chloride Pus was found 1n the expected sites with two extensions,
one thenar and the other towards the wrist

Counter-incision and dramage of the thenar space extension
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Counter incirion and drninage with rubber strip of the extension
towards tho wrst

November 11th  Suppuration having ceascd tho drans were
removed

Case 58S Jou {Albert)  Phlegmon of the superfiesal central
palmar space itk secondary inrolrement of the commussure

Admitted to hospital on June 16th  Phlegmon following injury
to tho palm by fragments of an cleotrio hight bulb  Yor five dnys
thero had been pain swelling and alcoplesancss

Examination  Tho hand wns mobile and all the fingers functioned
perfectly

Operation  June 15th (Kauffmann) An nasjon along the inner
border of tho thenar cminence was prolonged towards the base of
the fingers

June 17th  Dorsal counter incsions were mado 1n the third and
fourth commissures

Juno 20th  Small collar-stud absocss

The patient left hospital on Juno 28th

Re-examined on July 26th Some flsxion contracturo of the
thurd finger porsisted but gradually cleared up lator

Case 59 Alme Gob (Blathilde) aged 41 wife of a potty

officer Phlegmon of the ceniral superficial palmar space with sacon
_dary extennion lo the forearm

She had sustained a punctured wound with iron wire on July 11th
at Ronen

July 16th  Great swelling into winch a small incision was made

July 21st  Referred to Saint-Louis Hoapital

Ezamination Bwelling of the central and upper portion of the
pelm (Is talon de la main) with rednees in front of the wrist and of
the thenar eminence

The commissures were not involved. The back of the hand was
swollen and the function of the fingers was normal

July 23rd G.A. A direct inaision opened up a subaponeurotio
cavity distended with pus  The incision was enlarged to permit of
exploration with a finger The tendons lay behind. Exploration of
the spaces Incision and counter mncison of the commimure was
negative Inamon and exploration of the hypothenar space was
also negative The themar space was distended with pus which
welled up from the median wound when pressurs was applied An

// incision was made into the commussure of the thumb and & throngh

and through drain fnserted. Promdon.

July 26th Reintervention under G.A. The transthenar dramn
which had fallen out was re-introduced. The anterior aspect of the
wrist was incised and drained (v Fig 79)
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July 28th The drains were removed
Progress was satisfactory and the temperature subsided
Discharged on August 7th

A Tolhason (10) of Gienoble made the following comments
when he desciibed an absolutely typical case to the Société -
anatomique m 1932

“The mdividuality of this comparatively rare variety of
phlegmon has only been recently recognised The classical
descriptions distinguished only two varieties of suppuration
one subcutancous and the other retro-tendinous (Picqué—
Kanavel) The 1ecent work of Marc Iselin has drawn attention
to this particular variety of phlegmon of the superficial central
pre-tendinous palmai space

“We have verified mn every particular m our case the
exactitude of the descriptions of that author ”’

COMMISSURAL PHLEGMON

The commissural phlegmon 1s locahsed in the small space
alieady described on p 222, and 1t 1s the most common of all
phlegmons, as we collected 13 cases in 1930 Its indivaduality
1s recognused neither 1 classical writings where 1t 1s confounded
with a suppurating callosity ! nor by Kanavel, who regards
1t as the lumbrical spread, of a pomnting deep cellulitis  On
the other hand, Klapp and Beck give a very accurate
description of 1t, which confirms my observations, a
confirmation which 1s particularly valuable where my own
opinion differs from that of Kanavel with regard to the
direction of the extensions of mmfections commencing in the web.

Ztiology

Infection of the commissure must not be confused with
suppuration under a callosity, because the one 1s not always
the cause of the other Thus 1n 1930 we opcrated on 5 cases
of suppuration under callosities without propagation to the

e
1 The suppurating corn or callosity consists of an accumulation of serum,”
then of pus, under a callosity The usual spread 1s towards the commussural
gpace exceptionally into the thenar space The pein 1s not severe and tho
general signs are shight Spontaneous opening to the exterior 18 usual if 1t 18
not mncised At operation, tho epidermal covering, which constitutes the
callosity, should be excised and any spread into the web ghould also be dramed
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commissure, nnd of our total of 13 cnses of commussural
mfection & only wero so catised while the other 8 wero caused
by other lemons such as punctured or meised wounds

Site of the Pus

Tho pus lica in the tiny commusural spaco whicls 18 described
on p 222 and which 1s about the mre of a cherry stone when
well defined

Propagation Expenimental mnjectiony have taught us that

Fig 81 Phlegmon of the commimural e Typical appearance with
sepanation of the Littfe finger a.u?‘mmng?f i b:m =

the pus necer spreads towards the deep palmar space Tho
direction of spread i backwards to the dorsum of the
// commissure and thence towards the back of the hand The
maoat chargmw direction however 1 lateral  the infection
pasaing m one web to another withont sprea m
depth  Figs 84 and 85 represent typical examgles %?gmm
It has however proved imposaible to reproducc this propagation
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July 28th - "The dinms were removed
Progress way sntisfnetory and the temperature subsided
Dischaiged on Angust 7th

A Tolhason (10) of Gienoble made the following comments
when he deseribed an absolutely typieal case to the Société
anafomigue i 1932

“The mdunvaduality of this comparatively rare vatety of
phlegmon has only been 1ecently recogmised The classical
descuiptions distimguished only two varieties of suppuration
one subcutancous and the other retro-tendinous (Piequé—
Kanavel). The 1ecent work of Marc Iselin has drawn attention
to this paiticular varety of phlegmon of the superficial central
pre-tendmous palmar space

“We have verified m every particular in our case the
exactitude of the desciiptions of that anthor ”

COMMISSURAL PHLEGMON

The commussural phlegmon 1s localhised n the small space
alicady descuibed on p 222, and 1t 1s the most common of all
phlegmons, as we collected 13 cases n 1930  Its individuahty —
15 1ccogmised neither m classical wiitings where 1t 1s confounded
with a suppwating callosity * nor by Kanavel, who regards
1t as the lumbiical spread, of a pomting deep cellulitis  On
the other hand, Klapp and Beck give a very accuiate
descuiption of 1t, which confirms my observations, 2
confirmation which 1s particularly valuable where my own
opmuon differs from that of Kanavel with regard to the
direction of the extensions of infections commencing i the web

Ztiology

Infection of the commuissure must not be confused with
suppuration under a callosity, because the one 1s not always
the cause of the other Thus 1 1930 we operated on 5 cases

of suppuration under callosities without propagation to the
N

1 The supputating corn o1 callosity consists of an accumulation of serum,”
then of pus, under a callosity The usual spread 1s towards the commassural
space exceptionally mto the thenar space The pam 1s not severe and the
general signs are slight Spontaneous opening to the exterior 15 usual 1f 1t 18
not mewed At operation, the epidermal covering, which constitutes the
callosity, should be excised and any spread mto the web should also be dramed

-



Fig 82 Phlegmon of the third ¢ Absolutely typical app
withmu‘k.edmﬂln;o(dwoﬂmmmmmwhﬂstﬁnpdmhﬂlt
and quite unaflected The Infected commissure 13 marked by separation

of the corresponding fingers

¥1g 53 Method of opening the lesion by two inclalons and transfixion strip
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expenmentally, although 1t 15 1ecogmsed by Klapp and Beck
and 1t undoubtedly ocewrs chmeally, The pus may thus
mvade the thiee web spaces (v ense 62)

Clinical Features

The pam loealised to & web 1s very severe but fever 1s shight
Infrom two fo fom days the collection has taken place and the
chieal signs are obvious  The two fingers on either side of the
affected commissure ate separated and cannot be approximated
The web 15 1ed and swollen both m front and behind The
swellimg 15 symmetrical, aflecting the adjorung bases of the
fingers to the same extent, a feature which 1s charaecteristic and
which distingmshes 1t from a whitlow of the first phalanx
mvolving the commissuies, for in the latter the swelhing 1s more
marked on one side and 1s essentially asymmetrical (cf p 166).

The affected 1egion 1s extremely panful to localised pressure,
especially on the palmar aspect The other commissures are
often swollen, 1ed and panful, but the tumefaction so caused
15 confined to the base of the fingers, while the hollow of the paln
and s surioundings r1emarn absolutely normal (v Figs 82 and
84) Lastly, finger movements, though restricted, are still
possible and painless

Evolution. We have never seen propagation of the infection ~
m depth along the lumbiicals  The pus, on the contrary, tends
to spread towaids the dorsal aspect and into the neighbourmng
commissutes (v Figs 81 and 84) One only of our cases was
serious and ended with sloughing of the tendons of the index
at the level of the suppwating focus  This tendon mvolvement
was only recogmsed when the collection, which had been fully
opened, failled to heal The finger in that case was amputated
with the head of i1ts metacaipal bone All the other cases
healed up without mecident 1 from eight to fifteen days

Diagnosis

The final diagnosis depends on the presence of swelling n
the region of the webs, one of which 1s chiefly affected with
separation of the corresponding fingers, and on the well-
localised pamn

The symmetrical distribution of the swelling rules out a
whatlow of the first phalanx (this differential diagnosis 18
important for therapeutic reasons) Other varietres of phlegmon
of the hand are excluded, hecause then regions remain mtact
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Fg 84 C ph! with of all the
spaces
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Lastly, dwpital tenosynovitzs with lateral extensions can he
excluded beeause, m the latter, the pam 1s median and most
mai ked m front of the metacaipo-phalangeal jomt, in contrast
with the commissural mfection m which the pam 1s defimtely
mtercdhgital

Treatment

The methods of tieatment may be medical by mjection of the
bacteriophage-antivinus minture of Rosenthal, or surgical by
meision

The former 1s casy and hairmless, provided that the elementary
precaution 1s taken to perform the imjection by the dorsal
aspeetl and not, {o puncture dueetly the palmar surface. My
pupil, Dumas, has theteby achieved some interesting but
meconstant successes  The last cases on which we operated had
1ecerved this prelimimary tieatment, and that may be why they
progiessed so favourably  From the doisum, two injections of a
few drops of antipyogenic bacteilophage-antiviius mixture 1s
made mto the actual site of mfection If healing does not
speedily ensuc (for any beneficial action should be observed
soon), operation should be proceeded with

Under General Ancesthesia and with a Hemostatic Bandage
An meision 2 em 1n length 1s made on the palmar aspect to
evacuate the collection A dorsal counter-incision 1s added and
a stiip of tubber pulled thiough In all our cases but one, this
techmque suficed In case 62 1t was necessary to open the
other two commussures on the following day I would, mn &
similar case in future, stmply split the whole web fiom front to
back I did this unnecessarily in my Jlast case, smce the
infection was localised to the small palmar pocket and had
spiead neither towards the commissute nor towards the dorsal
aspect This sphtting of the web leads to no mconvemence
Jater on, and 1t should be preferred to a through and through
mcision, whenever the infection appears to be serious (Cadenat)

The three cases cited below represent the three anatomo-
chinical types of commissural phlegmon In the first, the
infection was locahsed to that small commissural pocket
which we have been able to define by experimental mjection
In the second, 1t had spread (probably along the lymphatics)-
towards the dorsal portion of the commissure While in the
thnd, the phlegmon had diffused from the commissure primaiily

affected to the other two



_ {case 81) TFurther wo

~

DORSAL PHLEG3ON 2,3

August 23rd  Doreal and palmar oounter incisions with a
transfixion drain

Suppuration persisted till the ond of October Healing was
completo on November l4th with some stiffnosa of the middle
finger Floxion of the other two was satisfactory

DORSAL PHLEGMON

According to the classical teaching thero s no pus in the
dorsal swellmg of an infected hand  the infeetion 1s 1n tho palm
and 1t 18 conmdered bad
treatment to oiso tho
back of thehand Sucha
dogmatio opinion is
untenable because 2 more
or less extensive purulent
dorsal  collection may
complicate a  palmar
tenosynovitis (11} or a
commissural  phlegmon

have observed foo cases 1n
which the phlegmon 1was
wholly resincted to the
dorsum with no nfeclion
of the palmar spaces
Lastly Pells (12) (of
Rennes) has shown at the
Socrété de Chirurgie cases
that  developed palmar
edensions of pus from
prmary dorsal phlegmons .
—a dispostaon absolutoly
nverse to what is gener EE,B&‘ w,;:cfpﬁ, o:gpﬁm
olly edmitted The mgns  connectsd by sirips. The end
and the treatment aro the ~ Tent was perfect
samo for both varictles We have selected an 1diopathio one
for description as typical of the condition

Atlology TIn our 2 cases the phlegmon onginated from
mfeotion of the dorsal aspect of the first phalanx of the index
1n one, and of the middle finger in the other The lesion 1n the
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Case 60 Mlle Me C'ommussural phicgmon of the third
space,

Precise wtiology was lacking, posaibly due to a prick  Bacterio-
phage-antiviius had been tiied without effect

Apul 10th * Very seveie pamm The fourth and fifth fingers were
separated, the commissuie swollen and red especially on the palmar -
side  Dorsal cedema and 1edness which involved the bases of the
fourth and fifth fingeis

G A The whole commissure was opened up to enable the Iimts
of the collection to be studied It proved to be about the size of a
hazel nut and was well locahised to the palmar side, where 1t occupied
the small space. ZDhere was no spread towards the dorsum  The
collection was dramed. Cure in ten days. As the wound cicatrised
the fingers gradually approximated The end-result was perfect.

Case 61 Par .. .(Jules),aged 22 Phlegmon of the commissural
space with spread towards the dorsal side

The patient had pricked himself with a fork about August 2nd,
1931 He attended Samnt-Lowis Hospital on August 9th. The
appearance was typical of a comnussural phlegmon of the third
space with separation of the fourth and fifth fingers and particularly
well-maiked dorsal swelling

August 10th : Under general anwesthesia the whole width of the
web was split open by an antero-posterior incision The purulent
focus occupied the whole space  Surface diessing without drainage.
Complete healing 1in ten days

Case 62 Las (Antomne), aged 37 Phlegmon of the thiee
commassural spaces

Injured on June 18th  Commussural phlegmon which pre-
dominated over the interval between the third and fourth fingers
The fingers flexed normally The palm was supple, the dorsum
swollen

June 22nd G A Through and through incision in the third
space

PJ une 28th G A The infection had spread to the other commuis-

sures which were incised in like manner. The swelling and pamns
dimimshed, but the back of the hand 1emained swollen Propidon
caused the signs to disappear The suppuration became chronic
Some sloughing at the index finger followed by smus formation
mdicated an mvolvement of the deep tendons

July 19th Counter-mcision and drainage near the sinus N

July 29th  Exploration under G A showed that the tendon was
completely necrosed

August 7th Disarticulation with resection of the head of the
metacarpal  The infection persisted, however, and extended
towards both the dorsal and palmar aspects
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he masked by the «xtonsve wedema of the back of the hand
If the palm 18 primanly affceted and if after 1t has been
opened the temperature rises agam 1t 18 safo to conclude that
pus 15 also present on the dorsum  If, on the contrary the
locahisation 18 restrioted to the dorsum redncss and flustuation
there indieate o flurd collection

Treatment Under general anmsthesa but without an
Esmarch bandage which 1s unneceasary the base of the intor
digtal space m which pus 18 suspected to be present 18 incised
first  If pus cseapes the hmits of the pouch are explored wath
the points of a ocurved forceps and two or three counter
incisions aro made and drans mserted from one {o tho other
(v Fig §6) It might be urged that one long incision would
draan the pus more effectively, but the Iateral recesses would
not thereby be drained and a long wound heals moro slowly and
is apt to leave a troublesomo scar  Further the advantages
of multiple short Incistons 1n draanung superficial collestions have
been gencrally recogused since tins method was introduced
by Chassaignac

Casr 83 Jul (René) Phlegmon of the dorsal space

On June 24th 1030 this child burnt himself on the back of the
first phalanx of the index. The wound became infected and from
the second day there was great awelling of the back of the hand

June 20th  The patient suffered and had no sleep for two nights
Temperatirs 103 F  The hand was swollen to twice 1ts normal
size with great deformation of the dorsal aspect The cdems
involved the bases of the fingers and had spread to the forearm
The inflammation was limited above by the wrist The palm was
normal.  Flucteation was present over the dorsum and was
especially marked towards the commissures

General anmsthesia with ethyl chloride Incision where fluctua
tion was best marked Puwescaped in quantity Forceps were passed
m to the limit of the collection along the line of the fifth metacarpal

July 3rd  The signs of inflammation persisted from extenson
towards the radial border Counter inclsion dramn
Henhing took place without incident aud was complete by August
2nd without leaving any incapacity

CasE 64 Vat (Jeanne) aged 20 Dorsal phlegmon following
treusion of a carbuncle

September 14th  Carbuncle of the back of the first phalanx of
the left middle finger which was opened by a cruoial fncision

Beptember 16th  Swelling of the whole dorsum of the hand
Pain fever general malaise Fomentations
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former was an mfected electricity burn, m the latter, 1t was
a caibuncle that had been incised
Site of the Pus. The pus 1s subcutaneous; the vessels,
nerves and tendons are displaced forwairds agamst the deeper
planes I have never seen infection under the tendons, 2 e 1n
the subaponewotic space desciibed by Kanavel
Propagations. The pus spreads over the whole extent of the
dorsal aspect, but
1emamns confined to
the hand and does
not extend to the
wrist It does not
mvolve the sheaths
of the dorsal tendons
In exceptional cases,
however, 1t may
spread along the
commissures towards
the palmar aspect
Clinical Features.
The pain 1s moderate,
but the temperature
rises 1apidly  In-
spection reveals con-
siderable swelling
with redness of the
entne dorsum of the
hand The cedema
mmvolves the roots
of the fingers and
spreads upwards to
Fig 87 End-result of dorsal phlegmon the forearm. which 18
(¢f Fig 86) ?
stieaked by lines of
inflamed lymphatics The 100ts of the fingers are markedly
tender on palpation, and fluctuation i1s more or less obvious
Evolution. The course of all our cases has been long, and 1n
this respect this localisation of infection 1s more serious than
the commissural or superficial middle palmai infections just
desciitbed The period of ticatment varies from two to six
weeks, but this infection does not, i1n my experience, leave any
sequele, apait fiom some stifiness, which cleais up 1apidly
Diagnosis. DmgnOSlS 1S not nlwnys easy because pus may




CHAPTER XVI

PHLEGMON OF THE SYNOVIAL SHEATHS
OF THE HAND

(Tenosynovitis of the Radial and Ulnar Bursz)

Wn have shown in the preceding chapter how the question
of phlegmons of the hand gradually evolved Due credit musé
be given to Gosselin and Ed Schwartx for establshing the
important anatomical and olnical faots concernmng infection
of the gynovial sheaths of the hand

Anatomy

The sheaths enclose the flexor tendons mn the oarpal canal
and 1n the palm they are always two in number—the radial
and the ulnar (Fig 88)

The radial sheath or bursa surrounds the long flexor tendon

Fig 88 The synovial sheaths of the flexor tendons, The more frequant
is sbown on the left (after Kangvel) e

FURa OF MAYD. " N
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of

September 18th  Obvions fluctuation  Tneision along the doisum

the two-thice commissure obtamed pus  The limits of the pouch

wetre eaploied with foiceps and two counter-incisions made, one
over the fourth metacarpal and the other 3 cm below the wrist.
Rubbet stiips were passed between the mncisions.

10
11

Healing gradually took place m just over six weeks
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Pathological Anatomy

It 18 easy to determino tho sife of the pus in the cases 1n which
diffusion has not yet taken place It completely flils the radial
bursa  but in the ulnar bursa 1t only occupies the deeper
retro-tendinous portion, where the communication with tho
dital sheath of the hittle finger 1s mtuated The whole extent
of the bursa 18 not necessanly mvolved and the fenssymorifis
may be locahsed to the digital porton of the tendon sheath
when that portion 1s partitioned off I have myself seen 4 such
orses 2 of radl and 2 of ulnar bursa their prognoss 1s
paturally better

CasE 65 Mrs R Pulpar vwhitlow of the nght thumb with
operdiice infeciion of a partilioned sheath

Injured on October 20th Inclsion by her own doctar and
re-incised two days later Admitted to tho Saint-Lows Hospital on
October 28th with all the signs of commussural phlegmon. An
oblique mqaion 4 cm long waa made into the thenar eminence
parallel with the tendon  On October 31st there was great swelling
of the thenar space with a dorsal extension from which pus exuded
on pressure Under general anmsthema a dorsal thenar counter
mowion was made and a transfition drain inserted The sloughing
timue was excised and the bared tendon was seen in the depth of the

~ womnd  (Jsuze dreemng On November 8th the interphalangeal

artioulation was exommed. Despite free draanage the thumb remained
@dematous and stiff It was put op in plaster in pomtion of
fanotion On December 6th when the plaster was removed there
was shight suppuration. Re-examined on January 14th 1831 the
finger wan contracted in flexion The redness of the skin persisted
with a small sinus over the metacarpo-phalangeal joint which was
freely movable The termmal phalanx could not be flexed as the
tendon had alonghed

Case 66 Mm V Whillow of the nght thumb complicated
by localised phlegmon of a pariitioned sheath and extemnion info the
themar spacs

Punctured wound on July 256th 1030 inowsed on the 26th
Admutted to 8aint-Louis Hosprtal on August 2nd. The mfection of
the thenar space was treated by incimon of the commussure and
counter mpisions  On September 23rd (a month later) bilateral
Ainunes permisted. Under general anesthems a track was followed

~ inte the palm and treated by incison and counter momon and
the nearosed portion of the terminal phalanx was removed  The
jomt seemed to be mtact An extenmon to the dorsum from the
bony foous was opened by lateral incisions which did not open the
jont  Transverse docmal dran. The localmed phlegmon of the
s
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of the thumb and hecomes contmuous with the digital sheath
at the base of the thumb  The wlnar burse furnishes a sheath
for the two layers of the flexois of the fingers In a transverse
scction (v Thg 70, p 214) 1t presents three culs-de-sac, which
Lie m fiont of, between and behind the tendons The last 15
the largest and commumeates with the digital sheath of the
httle finger

The two buisxe extend, therefore, from the inferior part of
the forearm to the terminal phalanx of the thumb and of the
hitle finger They may communicate either directly or through
a small additional sheath connected with the index tendon It
15 very important to determine the upper limit of the proximal
cul-de-sac because, as we shall sce later, that sibuation 1s the site
of election for opening and diaining the sheath by recent methods.

X Gellé, at my 1equest, has made 1njections to determine
the upper level of the sheath in twenty hands ¢ The extent of
s upward spread 18 variable It may extend a distance of
15 millimetres above the joint line  As, however, the latter 1s
oblique this coriesponds to a pomnt about 25 milhimetres above
the 1adial styloid process, which can be determined with
precision  In another specymen the cul-de-sac did not exfend
upwards beyond the upper border of the scaphord and did not
1cach the level of the 1adiocarpal aiticulation Between these
two extremes we have found that 1t reached vaiious
intermediary levels ”” (X Gellé).

Frequency

The condition 1s relatively infrequent In 1930 we only
observed 2 cases, while 1 the same year I treated 28 cases of
phlegmon of the cellular spaces, and 1t took my friend
Leibovic: and myself nearly two and a half years to collect the
6 cases that we treated by interrupted and lateral incisions,
and that we published in the Journal de Chirurgie in March,
1931 (1) It 1s probable that this decrease of frequency 1s due
to 1mproved methods of early treatment of small wounds, and
perhaps to the application of tincture of iodine, which has
everywhere become a ritual since the war of 1914-18

The Ztiology N
Is generally a punctured o1 incised wound 1n the neighbour-

hood of the tendon, which infects the sheath Less often the
infection 1s due to an extension of a subcutancous whitlow of
the first or fifth finger, or of a phlegmon of the cellular spaces
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than the staphylococous We have boen able to venfy this
observation. This danger Is espeoially lisble to coour from
re mfection by the dressinga during the post-operative treat-
ment 7The age of the patient 18 of essontial importance We
have observed cnses of phlegmons of the sheaths that were
not operated on till the tenth day and that recovered
completely, but these ocourred in young subjects On the
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other hand patients aged 50 or over who were operated on
very early all developed aloughing of the tendons deapite every
posaible care  These faots are confirmed by the statistics
/ given by Forsell and Klapp

The Propagatlons The lmes of spread of the infection beyond
the sheath mert attentive study for they constitute serious
cases 10 which healing cen only be achieved when one knows
where to find the pus and how best to evacuate 1t Fig 89
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radial sheath cleared up two months later after elimmation of the
flexor polhicis longus teadon

The characier of the exudate varies with the time of
intervention, and we have been able to follow the process m 1its
various stages In a very carly case a moderate quantity of
clear flmd escaped suddenly when a subcutaneous whitlow of
the base of the thumb was explored In spite of our fears, the
mfection did not progress At a lafer stage the sheath 1s not
entirely filled with pus Case 6 i the paper I wrote with
Leibovicl was a characteristic example  the superior cul-de-sac
only contained turbid flmd (which yielded staphylococer on
culture), while there was true pus in the palmar portion The
suppuration, therefore, 1s not diffuse 1n the early stage When
the condition 1s fully developed, the sheath 1s entirely filled with
pus (¢f Cases 1, 2, 3, 4 and 5 1 the article already referred to).
At a still later stage the pus bursts the sheath and invades the
cellular spaccs The prognosis and operative difficullies then
change completely

Bacteriological eaamination usually reveals the association of
streptococct and staphylococe1  Nevertheless, gonococcal
lenosynovitts may occur, and was found in two of our cases

The state of the sheath 1s exactly similar to that described m
digital tenosynowvitis Its external aspect 1s cedematous and
1s encircled by dilated blood vessels, the interior 1s dull,
thickened and, m places, shows dark yellow plaques

The tendons m this situation appear to offer more resistance
to the mfection than in the fingers, and preserve longer their
polished aspect Nevertheless, they finally turn yellow and
lose theiwr brilhance , they soften and shrink as their vascular
synovial folds, the vincula tendinum, become destroyed by the
suppuration They rarely slough except in the thumb In the
ulnar bursa the tendons tend rather to adhere together mnto a
large fibrous bundle, which also becomes adherent to the walls
of the sheath

It 1s mmportant to determine the exact cause of tendon
sloughing It 1s difficult to find this out with certainty, but a
certain number of facts are indisputable The resistance of the
tendon depends primarily on 1its anatomical sifuation ; the>\
ill-nourished digital portions are fragile, while the carpal
portions are much more resistant The causal organism s a
further factor S Koch and Schneck have emphasised the
surprsing fact that the tendon resists the streptococcus better
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than the staphylococcus We have been able to verify this
observation. This danger 18 espeanlly liable to ocour from
re-infection by the dresmngs during the post-operative treat-
ment The age of the patient 1s of essentinl importance We
have observed cases of phlegmons of the sheaths that were
not opoerated on till the tenth day and that recovered
ocompletely, but these occirred 1 young subjects On the
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other hand, patlents aged 50 or over who were operated on
very early all developed sloughing of the tendons despite every
posable care These facts are confirmed by the statistice
/ &iven by Forsell and Klapp

The Propagations The lines of spread of the infection beyond
the sheath ment attentive study for they constitute serious
cases in which healing can only be achleved when one knows
where to find the pua and how best to evacuate 1t Fig 89
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radial sheath cleared up two months later after elimmation of the
flexor pollicis longus tendon

The character of the exudate varies with the time of
mtervention, and we have been able to follow the process 1n 1ts
various stages In a very carly case a moderate quantity of
clear fluid escaped suddenly when a subcutaneous whitlow of
the base of the thumb was explored In spite of our fears, the
mfection did not progress A¢ a later stage the sheath 1s not
entirely filled with pus Case 6 1n the paper I wrote with
Leibovier was a characteristic example  the superior cul-de-sac
only contammed turbid fluid (which yielded staphylococer on
culture), while there was true pus in the palmar portion The
suppuration, therefore, 1s not daffuse 1n the early stage When
the condiron 1s fully developed, the sheath 1s entirely filled with
pus (¢f Cases 1, 2, 3, 4 and 5 1n the article already referred to)
At a still later stage the pus bursts the sheath and invades the
cellular spaccs The prognosis and operatwe dificultres then
change completely

Bacteriological examination usually reveals the association of
streptococer and staphylococer  Nevertheless, gonococcal
lenosynovitrs may occur, and was found 1n two of our cases

The state of the sheath 1s exactly similar to that described m
digital tenosynovitis Its external aspect 15 cedematous and
1s encircled by dilated blood vessels, the mterior 1s dull,
thickened and, 1 places, shows dark yellow plaques

The tendons 1n this situation appear to offer more resistance
to the infection than in the fingers, and preserve longer their
polished aspect Nevertheless, they finally turn yellow and
lose their brilhance , they soften and shrink as their vascular
synovial folds, the vincula tendvnum, become destroyed by the
suppuration They rarely slough except in the thumb In the
ulnar bursa the tendons tend rather to adhere together into a
large fibrous bundle, which also becomes adherent to the walls
of the sheath

It 1s mmportant to determine the exact cause of tendon
sloughing It 1s difficult to find this out with certainty, but a
certain number of facts are indisputable The resistance of the
tendon depends primarily on 1its anafomical situation ; the
All-nourished digital portions are fragile, while the carpal
portions are much more resistant  7'he causal organism 18 «
further factor S Koch and Schneck have emphasised the
surprising fact that the tendon resists the streptococcus better
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direction  tho two sheaths wereinvolved tho thenar and middle
palmar apaces tho back of the hand and finally the forearm
In spite of that the final result was cxcellent, as one may
approdate from Fig 102

Spread to the torist goint 18 & very serious complication 'Tho
prognosis ax to function 18 very bad indeed and the patients
life may be endangered Thia infeotion was beheved by older
sriters to pass directly from tho bursm to the artioulation
alongsde tho hamate bone (E Schwartz) I doubt the truth
of this view which is based on studies on the cadaver boeauso
m tho 2 cases of arthrtis of the wrist that I was able to
investigate, lateral incisions had been mado and had opened
up widely the retro tendinous space which was found free from
pus Pus was however, present in the cellular spaces of tho
hand and particularly in the commussures Then again T havo
obsarved 3 cases of arthritis of the wrist one of which wna
serious and had resulted from & small infeoted wound of the
buse of o finger P blonlonguet has also observed & serious
case that was caused 1n o mmilar manner and m which
reacotion of the wrist became necessary It 1s difficult to find a
eatisfaotory explanation for this arthritis which may possbly
tnke place through tho lymphatics though no definite proof
for thus theory is at present available

Arthritis of the wrist is by no means mnfrequent It ocourred
in 2 of the 40 cases that I oollected in 1027 1n 3 of the 7 cancs
observed during the year 1830 and in 1 of my 5 personal cases

The gravity of the infection vares conmderably
(a) Reactionary Arthntis  Subacute without pus formation
nnd without any bony lemons  the cartilago loses 1t8 normal
polished appearance the ligaments are lax and progreesivo
ankyloss ensues  (5) Suppuratie Arthrits  The artaculation
booomes full of pus with lesions of osteitis which necessrtate
reseotion or amputation, I have had only 1 case of this lund
(Case 8 p 3)

Modern techmque has happily dimimshed the froquency of
this redoubtable complication which I personally have obsarved
only onoe

Anatomical Evolution

When the phlegmon is operated on early cure may take
place very simply But even after a woll planned intervention
oxtensions of the infeotion may cocur and must bo sought out
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lustiates diagrammatically the direction of the different lines
of spread fiom the ruptured burse
- The mfection may pass fiom one bursa to the other, generally
-along the pre-existing anatomical commumecation, which 1s
fairly common  This gives rise to a diffuse phlegmon of the
sheaths, which the German writers call the “ V phlegmon ” or
“ crossed phlegmon,” and of which I have seen only 2 cases
The possibihity of spread from the wlnar bursa to the sheath
of the fourth finger 1s noted by Kanavel, I have also seen 1t
once  The infection probably takes place along the
corresponding cellular space
Extensions 1mto the cellular spaces are frequent and

mmportant It occurred i 3 of our cases. JInwvolvement of the
l
Flex dig Flex dig. sublims
profundus !

lexor pollicis

longus Fig 90  Section
X of the forearm
(after Farabeuf)
slightly modi-
fied to show
how the lateral
incisions
directly
expose the
Pronator quad- -
ratus muscle,
1in front of
which the pus
1s found

Flex carp
ulnari

'
Pronator quadratus

forearm 1s most serious The pus escapes from the radial or
ulnar bursa and fills the cleavage plane that hes behind the
posterior aspect of the sheath and in front of the pronator
quadratus This space 1s known abroad as the ‘space of
Parona ”’ (Fig 90), although its importance had long been
emphasised by Chassaignac, Gosselin and Dolbeau. Further
spread then takes place upwards into the forearm along the
plane between the two groups of flexor muscles, and beyond that
along the vascular sheaths, although I myself have never seen
upward spread to that height N
The cellular spaces of the hand were invaded 1n 5 of my cases
mid-palmar pre-tendinous 1, pre- and 1etio-tendinous 1, 1ctro-
tendinous only, 1, commssural 1, thenar 1, and dorsal 2
Tn another case the nfection had spread in every possible

e
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Simple Tenosynovitls The olasmoal signs of phlegmon of
the sheath are present the hook sign and the shooting
pan  The hook mgn (signe du croches) 18 portrayed thus
the fingers being 1n semi flemion any attempt by the surgeon to
straighten them 1s immediately arrested by intense pain which
15 felt most soverely in the infeoted finger Thus 1 a phlegmon
of the radial bursa the thumb only is completely rigid and
mextenaible while the other fingers can be extended In the
phlegmon of the ulnar burea on the contrary the thumb
remains freo but tho other fingers remat traction in an unequal
manner the mammum difficulty bemng encountered m the
little the least in the index finger Ths mgn has wrongly been
regarded as an essential oharaoteristic of synovial involvement
1t was lacking i no less than 3 of my 5 personal cases seen 1n
10290-19030
Aes a matter of fact the pamful rynd and hooked finger 1s
caused by the distenmon of the sheath A dwstension which
diwsappears when the sheath bursts or when v 19 opened surgically
even by a small itncision It 15 obvious therefore that mgdity
and flexion of the finger—the hook mgn—is no longer
found when the tenosynovitis has become diffuse
Diffuse Tenosynovitls The clasmcal mgns of tenosynovitis
are no longer present The difficulty lies 1 the recognition
of & synovisal infection underlying the more evident collections
1n the cellular spacea
The diagnoms cannot be made with certainty till the patient
18 anwsthetised because then only 18 1t poesible to carry out
the examination without inflictmg severe pam. The presence
of & deep collection 1n the forearm espeanaily 1if 1t 18 posaible
to feel fluctuation transmitted between the forearm and hand
ndicates that diffusion has ocourred from a temosynovrtis
nto Paronas spaco  Eanavel attaches similar importance
to the appearance of a little suboutaneous collecton 1n front of
the wrist I believe he overlooks thereby & possibility of error
becanse a superficial collection of this kand may well result
from spread upwards Into the forearm of an infection of the
superfical middle palmar space
The granulations that surround any exsting wound or
incdmon should be carefully excsed with curved scissors and
1f bared tendon 18 seen on separatmg the edges of the wound
the existence of synovial involvement can be taken for certam
Agamn 1f during operation eny notable quantity of pus escapes
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When the phlegmon 1s opened late or inadequately, pus spreads
m all possible directions to mvade the forearm and the wrist
jomt, and 1t diffuses throughout the spaces of the hand with
complete destruction of function The patient’s life may be
endangered , even to-day death occasionally occurs as a result
of phlegmon of the hand, and when one reads Chassaignac
one 1s horrified by 1its former frequency Fnally, the tendons
become fused together, the jomnts ankylosed, the interosse:
paralysed and the vessels and nerves compressed 1n a sclerous
mass The disability may be equivalent to loss of the hand
We shall see, however, that, thanks to modern methods of
treatment, such grave results tend to become exceptional

It s essentral to distinguish clearly the two mawn forms of
phlegmons of the bursee

The purely synovial form, in which the diagnosis based on the
classical signs s easy, the treatment sumple and the prognosts
excellent with modern technique ,

The diffuse form, in which diagnosis 1s difficult, of which the
treatment calls for multyple nterventions and wn whach the outlook
18 much more uncertarn

In the first type, the pus 1s still within the synovial sheath ,
the signs are definite and the prognosis 1s good if early mnterven-
tion 1s carried out  In the diffuse tenosynovitis, pus has already
spread to one or several of the spaces described, the signs are
misleading, mtervention difficult and often incomplete, and
the prognosis correspondingly gloomy

Clinical Features

Onset

Pamn appears on the day following infection, first in the
finger, then mn the hand and wrist It increases rapidly and
prevents sleep It 18 accompamied by a rise of temperature
(102° to 104° F )  The general appearance of the patient, his
pallor and depression bespeak from the start the serious nature
of the infection On wnspectron, the hand 1s enormous, swollen
on 1ts palmar but especially on 1ts dorsal aspect The
swelling and redness spread to involve the front of the forcarm

The fingers are semi-flexed

Infection Established
The clinical picture differs in simple and 1in diffuse teno-

synovitis
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was flexion of tho ring fingor, and that persisted ovon after the
mfootion had sulwided  On occasion a digital tenosynovitis
may clear up without direct inciston , weo hnvo reported sovernl
cascs (p 207) of tlus hind, which were mmply treated by com
missural 1neisions and through and through drrinage the next
caso was also treated by indirect drainage

Case 67 (3 Iselin) Phlegmon of the wlnar bursa complicated
by infechion of the sheath of the ring finger  Interrupled lateral
incsion  Cure with excellent funclional result

M. Coq aged 268 was injured at the beginning of Juno
1030 on the nght littls finger by the bnastle of o metal brush
Soveral days later on Apnl 5th a dootor had mado a small fnmsion
into a whitlow that had formed on the finger No improvement
He was admitted to Smnt-Louis Hospital under Profeasor Mathiou
on Apnl Oth with all the signa of an infection of the ulnar bursa
rimd hooked finger pain and swelling of the forearm fever and
slceplesancan

Operation April 0th 1930  Under general angstheas and aftor
application of an Eamarch bandage the pelm was inoised lateral to
the hypothenar eminence and the sheath opened  pus escaped. An
incleion was then made over tho ulnar border of the forearm on
opening the aponeurosis no pus was discovered in the subjacent
cellular tisues but the upper end of the bursa was seen to be
distended with pus Pus escaped when this was incised and two
small drains were inserted

Post-operalive course  On the socond day secondary hamorrhage
oocurred and was at flmmt alarming It ceased, however after the
removal of the clota and the application of & freah drossing  On the
third dsy the temperature still kept up and the hand remamned
swollen. A dorsal counter incision was made to complete the
drafnage During the following days though the progress of the
hand was satisfactory i beceme neceasary to open a deep extenslon
in the forearre which had been insufficlently drained  Cure rapidly
ensued and the patient was discharged from hospital on Aprl 10th
Finger movements were satiefactory but a splint was required to
correct flexion and ulnar deviation at the wnst

End resuts  On June 16th more than two months after opers
tion, the result was stisfactory The thumb jndex and middle
flngers were normal. The palm was supple and painless and flexion
at the wrist was not impaired. The little finger however was stiff
except at fta basal jount and whilo the ring finger oould be fully

extended ita tip could not bo flexed to touch the palm.

Buch & result may be considered normal 1 so far as the
hittle finger is concerned, but it is more dufficult to explain the
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we should suspect that a phlegmon of the sheath 1s present,
because mfections 1estricted to the cellular tissues never give
11se to a large quantity of pus Lastly, one should think of the
possibility of synovial infection, if suppuration persists in
spite of efficient diamage of what was thought to be a palmar
space mfection

In conclusion, we would emphasise the fact that, wn diffuse
wnfections, the climcal signs of phlegmons of the sheath are no
longer present, and that a correct diagnosis can only be made by
swrgical eaploration

Complications

The progress depends largely on the virulence of the mfection
In extreme cases, while the palmar collection 1tself makes Iittle
progress, the pus spreads to the forearm and to the arm along
the sheaths of the vessels to determine a fatal septicemia
Medical men appear to be particularly exposed to these
virulent infections, which are seen at thewr worst after post-
moirtem wounds The death rate was formerly high fiom
phlegmons of the hand, as we see from the autopsy figures
published by Chassaignac and Dolbeau In Ferrand’s thess,
there weie two deaths i 17 cases, while my own figutes of
39 cases published m 1927 include one death Patients still
die fiom tlis cause, 1n recent yeais I have known of 3 cases
that proved fatal in spite of free mcisions i palm and
forearm

Our best results are furnished by the cases of uncompleated
or sumple tenosynovifs, m which surgical mecision of the sheath
suffices to evacuate the pus while 1t still remains localised to
that structure

But, m contrast to this, in tenosynovites that have become
diffuse, the infection tends to spread, even after operafion, m
those directions we have already studied (p 261) and figured
schematically (Fig 89)

Spread from one sheath to the other 1s made mamfest by onc
or other of the signs we have described, but rarely by all

Spread from the ulnar bursa to the sheath of the ring finger
1s difficult to diagnose because extension of that finger 1s
alieady pamful in an ulnar bursa infection Pain n the
superior cul-de-sac 1n front of the head of the metacarpal
co-existing with a commissural collection 18 the best sign In
our only casc 1n which this complication arose, the only sign
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was flexion of tho ring fingor, and that persisted ovon after the
infection had subsided  On occasion a digital tenosynovitis
may elear up without direct incision  we havo reported severnl
cases (p 207) of this hind, which were sunply treated by com-
missural moisions and through and through dramage the noxt
caso was also treated by indirect drainage

Case 67 (ML Tselin) Phlegmon of the ulnar bursa complicaled
by snfection of the sheath of the nng finger Interrupled lateral
tnewmon  Cure with excellent functional result

A Coq aged 20 was injured at the beginning of June
1930 on the night httle finger by tho bristle of a metal brush,
Several days later on Apnl 5th & dootor had made a amall incimon
into a whitlow that had formed on the finger ~No improvement
He was admitted to Saint-Lows Hospital under Professor Mathiou
on April 9th with all tho mgns of an infeotion of the ulnar bursa
nigid hooked finger, pamn and swelling of the forearm fever and
sleeplessness

Operation April th 1930 Undor general snmesthesia and aftor
application of an Esmarch bandage the palm was inoised latoral to
the hypothenar emmnence and the sheath opened pus escaped. An
incimon was then made over the ulnar border of the forearm on
openmg the aponeurosis no pus was disoovered in the subjacent
cellular timsues but the upper end of the burea was seen to be
distended with pus Pus escaped when this was incised and two
amall dramns wers inserted

Post-operative coxrse  On the second day secondary hmmorrhage
oocurred and was at first alarming It ceased, however after the
removal of the clots and the application of a fresh dressing On the
third day the temperature still kept up and the hand remained
swollen. A dorsal counter incision was made to complete the
drainage Durmg the following days though the progress of the
hand was satisfactory it became neceasary to open a deop extenson
1n the forearm which had been insuffioiently drained. Care rapidly
ensued and the paticnt was discharged from hospital on April 18th
Fmger movementa weeo satudactory but s splint was required to
oorrect flexion and ulnar deviation st the wrist

End results  On June 19th more than two months after opera
tion the result was satisfactory The thumb index and middle
fingers were normal. The palm was supple and painless and flexion
at the wrist was not impaired. The httle finger however was stiff
oxcopt ot ita basal jont and while the ring finger oould be fully
extended itw tip could not be flexed to touch the palm.

Buch & rosult may be congidered normal in so far es the
httle finger 18 concerned, but it s more difficult to explain the
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paitial Joss of function of the ring finger Our examination
did not lead us to believe that 1t could be caused by adhesion
to the palmai cicatrix, because the scar lay well mternal to the
tendon We were, therefore, mchned to ascribe 1t to an
mfection of the digital sheath This possible complication of
an mfection of the ulnar bursa 1s mentioned by Kanavel

Arthritis of the wrist 18 not always easily diagnosed (a) In
s subacute form, 1t 1s shown by persistent swelling of the dorsal
aspect of the hand and wrist, by continued suppuration and by
shght elevation of the temperature (99° to 100°F ) Pain on
movement of the wrist 18 not very severe 1f this sign 18 ehaited
with gentleness, while the pathognomonic cracklings in the
articulation only appear later

(b) In 1ts acute suppuratwe form 1t can, so far as I am aware,
only be mustaken for one other condition, and that 1s a
collection 1n the forearm m front of the pronator quadratus,
m the space of Parona The signs of the two lesions are
similar when articular crepitations are lacking, but it 1s some-
times possible 1n the latter lesion to perceive deep fluctuation
m front of the wrist  Lastly, if still mn doubt, one should
commence the wntervention by the latero-ulnar incision (v
p 286) which will immediately reveal the presence of pus n
the deep space

The possibility of this deep extension to the forearm, in the
space of Parona, should suggest itself to the surgeon as soon
as the forearm becomes swollen and painful, either before or
after an operation (which did not iclude exploration of this
space) Should a small opening or a median incision already be
present, pressure on the forearm will cause pus to escape from
1t 1 such large quantity that 1t could only come from this
particular space If a lateral mncision has already been made, 1t
suffices to push a curved forceps into 1t 1n an upward direction to
cause the pus to escape from an 1nsufficiently drained collection

The extensions into the palmar spaces of the hand can be
easily detected by surgical exploration, even without anpes-
thesia The palm, if the infection 1s restricted to the burse,
should remain painless and supple on pressure from the second
or third day If, on the contrary, 1t 1s pamnful and swollen,
then extension has certainly occurred The exact situation of -
this extension should be sought by gentle exploration through
the wound with the pomnt of a pair of smooth-nosed forceps,
which will detect the space filled with pus
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Commissural and dorsal extensions arc sought 1n tho sameo
way , the latter being frequontly masked by mdoma caused
erther by a subacute arthritis of the wrist or by an insufficiently
drained palmar collection

Prognosis

The prognosis depends essontially on the dogreo of diffusion
of the lesions

When the infection remains localised to the sheaths, it 18
relatively good mnce with early intervention, there 1s functional
mpairment of orly the finger in which the infection onginated
(Kanavel, Lectne) The thumb however will rotamn some
movement undor the action of 1ts short muscles whilst the
funotional loss of the hittle finger 1s of leas importance

In diffyse infectlons, on the other hand the condition of
the hand after healing has taken placo 1s nsually deplorable
The wrst 18 ankvlosed and the fingers are all stiff and rigid in
the attitude typical of interosscous paralysis Tho thumb is
drawn towards the second metacarpal, so that abduction and
opposition are imposstble The cwrculation 1s impaired the
joints of the fingers beoome ankylosed, and the added trophio
changes make this useless hand by turns painful and anmathetic
Nevortheless with energy and perseverance it 18 possible to
regain some slight movements which, by gradual adaptation
and slull permit somo useful function Oune of my oolleagues
operated perfeotly n spite of staff fingors and the celebrated
German surgeon Langenbeck 1s said by Leodne to have been
in like manner sffected during his youth We shall see that
thanks to the inaions we advise the prognosis is no longer
80 gloomy

Diagnosis

The disgnosis depends cesentially on the physical signs
the hooh mgn the shootmng pain the small superficial
oollection 1n front of the wrst and the deep colleotion in the
forearm

The diagnosis of uncomplicated tenosynovitis 18 easy  all the
signs are present because the sheath has not burst and the

hook  sgm which 18 most characteristic 18 easily ehated

It 18 much more difficult to recognise the existence of a
diffuse tenosynovitis The hook sgn 18 now valueless as
we have seon but though 1t 18 lacking one must not infer
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that the sheath 1s mtact The shooting pain may well be caused
by a superfictal subaponeurotic collection, while the httle
subcutancous abscess 1 front of the wrist, to which Kanavel
drew attention, has on one occasion helped me to make a
diagnosis and on another misled me We have, in fact, seen
that a superficial palmar pretendinous phlegmon 18 often
accompanied by a superficial extension mn front of the wrist
(Case 59, p 245) On the contrary, the existence (when present)
of a deep collection m the lower part of the forearm has never
failed to prove a rehable sign

In conclusion, we would emphasise that systematrc surgqical
exploration 1s the only method by which an accurate diagnosis
can be arrwed at wn doubiful cases The mfected wound 1s first
excised and enlarged, and if the underlying sheath 1s found to be
mfected, 1t 18 then mcised 1 a manner to be presently described
Occasionally, under general anssthesia, 1t 1s possible to elicit
the presence of “ hour-glass ”’ fluctuation between the hand
and the forearm, as Leibovici noted in one of his cases

Treatment
Methods

Certain non-operative medical methods of treatment have
been greatly extolled Apart from the passwe hyperwmia
(which no one outside Bier’s school has found of any value),
Delbet’s vaccme, propidon, has, m some cases, achieved
surprising cures Delbet showed a case of this kind before the
Société de Chirurgre, and I saw a sumilar case i Fredet’s
chmc Although I have had no success with vaccination i my
personal cases, I believe that, mm such a serious infection, 1t
1s a therapeutic agent that should not be withheld, since 1t
may favourably influence the progress of the case by promoting
pus formation and 1ts localisation

Surgical Methods. The surgical methods comprise the
mfimte variety of imcisions which have been proposed through
past centuries, and which may be classified into two groups in
accordance with whether they respect or divide the flexor
retinaculum (annular igament of the wrist joint) The former
are wnterrupled and the latter confinmwous A long imcision
throughout the Iength of the sheath being described as

antibrachio-palmar
Interrupted 1mcrsions were descubed as far back as 1745 by
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Lo Faye m Dioms s Cours d opération do Chirurgie  without
great preewmon  Ho appearcd to maho them whero the pus
tended to pont and then passed a seton from one to the other
under the flexor retinnculum  He proceeds to remarh  Thess
incisions do not always provent further compheations, which
may bo due to the severo degreo of compression caused by
the flexor retinaculum on the underlying structurcs and
in particular on the floxor tondons In somo cases i1t may
be advisable to divide tho rotinaculum, but this leads to
grave incapacity and should only be done to save limb or
hfe

Chassaignac favoured the samo technique and ho also
advised duvision of the flexor retinaculum mn case of need

Towards the end of last contury the barbarous iden was
advocated of formbly introducing & dran under the flexor
retinaculum to connect up the palmar and forcarm incimions
This procedure was justly deseribed by Piequé as a

therapeutic hereay but it was a heresy that long romained
current 1n French teaching (it is illustrated 1n the Prosoctors
Précis de Techmgque) and was atill advised by Mauclaire in
1912 We havo been unablo to discover the mtiator of this
technique which inovitably caused sloughing of tho tendons
and neuritis of the median nerve by compression In this
wextenmble canal. In companson with this deplorable
method eection of the flexor retinaoculum was o dwstinet

progress

The long median antibrachio-palmar ineision was advocated
by Helforich (2) of Vienna as the best method of early roufins
treatment  Forsell (3) of Copenhagen also used it extenmvely
and published a seriea of articles and statistics which proved
the excellence of tho method espeaally from the pomnt of view
of proventing the more serious complications that threaten
the patient 8 hife  These articles which were well dooumented
(Forsell reported 60 cases) attractod widespread attention,
and in the years that preceded the last war the method
gained untversal noceptance in Germany i America under
Kanavel s and mn France through Lecéno s influence

The 1nterrupted nasions had remsined in favour in France
until the publication of the article of my regretted teacher
Lectne i which he summed up m favour of the long
antibrmehuo palinar inamon His advice however did not
gawn universal accoptance as Picqué and Descomps in Pans,
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and Duveigey of Bordeaux, opposed systematic division of
the flexor 1etmmaculum, and published excellent results in spite
of 1ts conservation
But surgeons were becoming more critical as to the quality
of their functional results, and the late results of the long
median 1ncision were very unsatisfactory Kanavel was the
first to recognise that 1t should be used only in exceptional and
desperate conditions, just as Diomis had advised in the lines
quoted above While in Germany the classical works of Zur
Verth and of Klapp and Beck
formally denounced 1t and
recommended nterrupted and
lateral mncisions
In the first edition of this
work, which was published
1928, I crticised adversely,
for the first time i France,
the long antibrachio - palmar
meision on the evidence of 40
cases which I had been able to
collect I had been persuaded
on theoretical grounds of the
advantage of the wnterrupted
and lateral wncisions described
in Kanavel’s book, without,
however, the support of
personal experience
B By the time my second
edition appeared 1 1933, my
Fig 91 Result of a phlegmon of friand Teihovier and mysclf
the wulnar bursa operated on
early by Lecene All the fingers had operated on 6 cases by
function well, except of course the  th4¢ technlque and clearly
fifth (Lecene)
proved 1ts worth Since then
I have operated on 12 more cases with most satisfactory

results
The nterrupted and laleral incisions are characterised
essentially by the site of the forearm ineision, which opens the
gpace of Parona on the Jateral border, either on the ulnai, o
rachal aspect, to gain access lo the shealh at 1ts superior cul-de- ~
sac and on s posterior aspect  The sites of election for the
almar and digital incasions differ with various authors, as we

shall describe later
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Evaluation of the Methods

Interrupted Anterior Incisions In spito of cortamn relative
ond fortwitous successes this method has been abandoned
with httle regrot by tho majority of surgeons because these
sneratons provade imsufficient dramnage and romam burdened by
& conmderable percentage of sopticmmins and arthritises of the
wrnst Further tho drain forced through the inextenmble
carpal canal causes sloughmg of the tendons and determines
neurtiis of the median merve which by its porsistence and
severity aggravates considernbly the poat-operative scquelm

Median Antibrachle-palmar Incisions This long incision
which exposes tho sheaths n their whole oxtent realises
theoretically  the moat perfect dramage of the carpal sheaths
by completely expomng them The immediate course of the
affection was ameliorated and one saw fewer cases of fatal
suppurative arthntis of the wrist and extenson into the fore
arm  When theso complications appeared however they
were ascribed to the particular virulence of the infection or to
defective resistance on the part of the patient Tho lste end
results were apparently botter as neuritis of the median no
longer occurred but we were unablo to undertake an exaot
study of these until 1927

Indeed, Loctne (4) 1n his paper publshed in 1911 was
more concerned with the immediate result and gave fow detals
of the exact state of the two patienta re-examined after complete
healing In ope (Case 3) after phlegmon of the two sheaths
the httle fingor wns ankylosed in flexion and the thamb so
contracted that a secondary operation was required to free 1t
The second (Cass 4) in which the lemion was also a total
phlegmon, was left with contraoction of the little finger The
other fingers were desoribed by Lecéne as movable with no
more details though as the ilustration (Fig 91) borrowed
from his treatise shows the fourth finger also could not be
completely extended.

Ferrand s (5) thesis comprisea 17 unpublished cases collected
between 19609 and 1912 by Lecdne Desmarets Reymier and
Chifohau  In 1 case the result following interrupted drainage
with insertion of o dramn through the carpal canal was deplor
ablo (acute arthntis of wrist which necesatated resection)
The other 10 cases were treated by the long continuous
ontibrachio-palmar molsion. In 12 both sheaths were mfeoted,
i 2 the ulnar and 1n 2 the radial



274 PHLEGMON OF SYNOVIAL SHEATHS OF HAND

The operatwe 1esults were as follows 2 deaths, 2 acute
arthritises of wrist which necessitated resection, in 3 secondary
extension occurred mto the hand and forearm

The late results are given m 11 of the cases operated on
One perfect result (Case 9), with return of flexion of the second
phalanx of the thumb after phlegmon of the radial sheath
operated on by Leceéne. T'wo good results (Cases 4 and 6),
both beimng cases of phlegmon of the ulnar sheath followed by
loss of function of the hittle finger, whilst the others functioned
perfectly Three mediocre results (Cases 3, 5 and 10), of which
Ferrand records that extension of the second, third and fifth
fingers was normal, but that flexion was markedly restricted
and weak (cf Fig 92), the thumb could be brought mto contact
with the index, but not with the third and fourth fingers
I'we defintely bad results, with the wrist stiff and fingers
ankylosed and practically useless (Cases 8, 11, 15, 16 and 17)

These results are mn every way comparable with those we
have ourselves seen, but they mark nevertheless such defimte
progress over those obtamned by the older incisions that the
good reputation of the long antibrachio-palmar incision was
rather confirmed by this work, as 1t then constituted the best
available technique

In 1927, m the first edition of this book, I publshed the
results of 40 cases of tenosynovitis of the burse, 17 of which
were derived from the clinies of Professors Lecéne, Lenormant
and Gosset, to whom I was house surgeon Of these 40 cases,
8 had been amputated through the forearm (20 per cent), wn b,
because of persistence or extension of the infections, generally
assoclated with suppurative arthritis of the radio-carpal joint,
and one of these died 1 spite of amputation, wn 3, because
the hand was completely useless and painful , these * terfrary
amputations (Broca and Raoul Monod) were done respectively
two, four and five months after the sheaths had been incised
Nme only of the remamng 32 cases could be traced and
examined Their conditions are given with more detail in the
first edition of this book In 2 the late result was very satis-
factory , m the remamning 7 the function of the hand was
szriously 1mpaired and the disability was assessed at hetween
40 and 48 per cent

Lecene was surprised by these bad results, and at his request
T reviewed, 1n 1929, the cases more 1ecently operated on 1n hig
clime at Saint-Lowis  Of the 6 cases of phlegmon of the carpal
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eheaths that had been treated by the long anterior incision
tho results were ns follows  1n 1 tho result was good with very
stufactory recovery of function in I the result was farly
good as the hand retmined abght useful funotion 1 3 tho
results wero defiutely bad with disability asseesed at 50 per
cent 1 one amputation had been performed for suppurative
arthntis of the wnst with sopticopyemia

Wo did not mnclude 1n this series a further caso which
following an acaident at work had been operated on elsowhere
and which was admitted to Sant Lows with suppurative
srthritis  Infection end eccondary hemorrhages necessltated
immediate amputation of the forenrm (case 8 p 3)

In view of this conmderable percentage of amputations and
permonent disability the result was satwfactory in a small
mnority only

I have also scen 3 canes operated on by my friends Sendquo
Boupault and Galtler 1 which the finger movements had
largely recovered Lecine showed 2 good cases beforo the
Société de Chirurgne in March 1928 one the case of Braine (6)
and the other a private caso of his own. DBrainc s patlent at
the end of four months was able to make a fist normally all the

_ finger movements were normal the wrist was freely movable
and tho ecar painless To quote Lecdnes words  Such an
excellent functional result may without exaggeration be
described as perfeot 1n such a serious lesion as diffuse suppura
tivo infeotzon of the common flexor sheath ~ Lectne s patient
had recovered all hus movements threo months after operation
flexion of the wrst was normal and the fingers could be eaaily
flexed and extended except for the little finger which remamned
contracted in slight fiexion as a result of suppurative arthritis
of the metacarpo-phalangeal joint Welti (7) too showed &
succesaful caso at the Academie de Chirurgre

Such sucoessful cemes are however few m number and
complete recovery of funotion is quite exceptional The
favourable cases 1 which only the finger chiefly affeoted
remeans contracted or stiff are also rare A a rule the hand
remains shrunken and even the middle fingers as we have seen,

/ have lost the greater pari of their morements

' Thesc results are slightly worse than thase of Forsell who

published two groups of statistics The first inoluded 29 cases

operated on without divimon of the flexor retinaculum with

1 doath 4 amputations and 9 good results The second series
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The operative 1esulls were as follows 2 deaths, 2 acute
arthiitises of wrist which necessitated resection, 1n 3 secondary
extension occurred mto the hand and forearm

The late 1esults are given in 11 of the cases operated on
One perfect result (Case 9), with return of flexion of the second
phalanx of the thumb after phlegmon of the radial sheath
operated on by Lectne T'wo good results (Cases 4 and 6),
both being cases of phlegmon of the ulnar sheath followed by
loss of function of the little finger, whilst the others functioned
perfectly  Thiee medrocre results (Cases 3, 5 and 10), of which
Feriand 1ecords that extension of the second, third and fifth
fingers was normal, but that flexion was markedly restricted
and weak (cf Tig 92), the thumb could be brought into contact
with the mndex, but not with the third and fourth fingers
I'wve definitely bad results, with the wrst stiff and fingers
ankylosed and practically useless (Cases 8, 11, 15, 16 and 17)

These results are 1 every way comparable with those we
have ouiselves scen, but they mark nevertheless such definite
progress over those obtammed by the older incisions that the
good reputation of the long antibiachio-palmar mecision was
1ather confirmed by this woik, as 1t then constituted the best
available technique

In 1927, in the first edition of this book, I published the
1esults of 40 cases of tenosynovitis of the bursa, 17 of which
were derived fiom the clinies of Professors Lecéne, Lenormant
and Gosset, to whom I was house surgeon Of these 40 cases,
8 had been ampulated thiough the forearm (20 per cent), wn 5,
because of persistence or extension of the mfections, generally
associated with suppurative arthritis of the radio-carpal jomnt,
and one of these died in spite of amputation, wz 3, because
the hand was completely useless and pamful , these ‘ fertrary ”
amputations (Broca and Raoul Monod) were done respectively
two, four and five months after the sheaths had been mmcised
Nmne only of the remammg 32 cases could be traced and
examined Theiwr conditions are given with more detail in the
first edition of this book In 2 the late result was very satis-
factory , m the remamming 7 the function of the hand was
gzriously 1mpaired and the disability was assessed at between

40 and 48 per cent

Lecene was surprised by these bad results, and at his request
I reviewed, 1 1929, the cases more recently operated on in his
chnic at Samt-Lows Of the 6 cases of phlegmon of the carpal
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Further the median maisdon 18 uscless to provent or to treat
any retro-synovial extension mto the apace of Parona as the
following casc 1llustrates

A worhman was operated on by Moure for a phlegmon of tho
ulnar bursa by a long antibrachio-palmar ewlon which divided the
flexor retinaculum  The temperaturo did not however submde and
the band remamncd very swollen On the sixth day when the
patient was sent to me tho general condition was very serious
indeed whilst locally there wns enormous phlegmonous awelling of
the back of the wrst with complete fixation of the radic-carpal
jomt which was thought to be due to suppurative arthritis of the
wnst Gentle pressure on the antenor aspeot of the forearm caused
pus to escape freely from the upper cnd of the incimon. The exast
ence of & rotro-tendinous accumulation scomed probable A
latero-ulnar incison was at onco made (Iselin) under general
anmsthesia  Ax 300n as the aponourosis was incised about half &
glassful of pus escaped. Exploration with the finger venfied that
this collection was retro-tondinous and extcnded for a considerable
distance under the forearm muscles Two drains were insorted

The patient slept and next day the temperature had subsided
The hand was reduced to one-half of its provious size The incimon
healed up in twelve day»s

— (b} DesTRUCTION OF THE TEXDONY PULLEY FORMED BY THE
FLEXOR RETINACULUM  As soon as the ligament 1s divided
the tendons herniate between the lips of the mcision and Iater
tend to exfoliste and slough in some degree  The dangers of
this hermation were fully recognised by J L. Potit who in the
soventeenth century advised that the wrst should be put up
in as much dorsiflexion as possible to obviate it

(c) SBLOUGHING OR ADHERENCB OF THE TENDONS TO THE
Soar of TeR Ryrivacvival. The long antibrachio palmar
incimon which exposes the tendons in therr whole extent
weovitably condemns them to exfoliation This was described
by Lectne to the Soctété de Chirurgie in 1028 in the followmg
words  In earher days it was my praotace to prolong the
mcison as the case might be from the little finger or the thumb
upwards into the forearm I then observed eliminations of the
tendons or the formation later of troublesome retracted scars
Pioqué whoso loss we regret had already pownted out that
section from end to end of infeoted tendon sheaths was
unnecesary and led to troublesome scar formation He was
nght At present I agree with him that operation should not
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of 6O cases m which the flexor retinaculum had been divided
showed 5 deaths, 1 amputation and 33 good results
My own collected cases, the patients I have myself examined
and the pubhshed results permit me to affirm that, 1n spite of
the long antabrachio-palmar meision, a phlegmon of the sheaths
leads to suppurative arthritis of the wnist and amputation 1n
about 20 per cent of cases, and that if the hand 1s saved it 1s
mote or less functionless and even completely useless i about
60 per cent of the cases

Causes of these Bad Results. We can to-day assert that
thess results are bad, not only because they aie inferior to
those achieved by discontinuous and lateral ineisions, but also
bzacause of certain 1easons, which can be adduced and which
weie fully detailled in my fitst work and in the article that
Leibovier and myself published in 1931

These may bz briefly summarised as follows —

(a) Inadequate diaimage 1s afforded by an anterior mncision
of the collection in the sheath and still more so of any
forearm cxtension ,

(0) Division of the flexor retinaculum destroys the pulley of
the flexor tendons,

(c) Complete exposure of the tendons tends to cause slough-
g and later adhesion of the tendons to the overlying
scar ,

(d) The long and retractile scars tend to restrict separation
of the fingers independently of any additional adhesions
between the tendons

These pomnts may, with advantage, be considered m more

detail

(a) INnsUFFICIENT DRAINAGE An anterior incision opens

the sheath at 1ts highest pomnt This 18 especially true of the
ulnar bursa, imn which the posterior part only 1s filled with pus
It 1s an easy matter, by separating the tendons during the
course of an operation, to explore and empty the posterior
cul-de-sac, but, as soon as the retractor 1s removed, the two
layers of tendons fall together again and obstruct drainage
from the deeper portion of the bursa  The insertion of dramns 1s
contra-indicated and Lecéne defimtely proscribes their use,
because they tend to cause pressure sloughing of the tendons

While dramage of the radial sheath may prove satisfactory,

1t 15 1llusory for the ulnar bursa , 1ts effect 1s rather to cxpose
the tendons than to open up the synovial cavity
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It mav therefore be concluded that dictnon of the flexor
relinaculum vs 1 svelf harmful because ats scar Jorina adhesions
oith the undertying fendons and restricls thewr movements

(d) PROGRESSIVF  RFTRACTION  OF T 80AR  Thia
retraction is particularly harmful becauso 1ts baso becomen
adberent to the divided flexor retmaculum whilat 1taapex drags

Fig 92. Result of the antibrachio-patmar inclston in a phlegymon of the ulnar

Flox
v ouofnéletxbu:ﬁnsm'hu;fedulmldunyby-dhedonotthatcm

down elther the thumb or the little finger or bo

th when the
two sheaths havo been openod. In the latter caso the hand
becomes gutter shaped and progressively more uscless.

mg;nfnﬂ lOcmvaD aged 42 Opersted on April 20th
1025 dlc‘r;tiobdphlcgmon (radiel and ulnar burss) by & long inciaon
o Qs &1‘1 the flexor retmaculum identification of the musocular
mllacﬁ:n W:Jmmmedlmlndmiﬂonofthambum On May 4th a
he;{llng oo, plams on dorsal aspect of the wrist end then
eexamined on August 20th 1025 The

s condition seemed

favourable There was some slight movement of the thumb n’ll'he
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systematically open up the whole Iength of the infected tendon
sheath n 1ts palmar and especially 1n 1ts digital course It is
uscless to cairy the meisions too far down on the palm and 1t 1s
particulaily dangerous to open up from end to end the sheaths
of either the Iittle finger or the thumb ”  Unfortunately, an
meision, even when restricted to 10 or 12 em 1n the antibrachio-
palmai 1cgion, 1s sufficiently long to endanger the vatality ot
the tendons or to cause their involvement by adhesion and
later m dense fibrous tissue m a particularly vulnerable area.
Morecovel, the tendons chiefly affected are those of the maddle
Jingers which should logically suffer least from the infection
This results 1 loss of function not only of the finger chiefly
affected, which 1s inevitable, but of all the others as well, as the
following cases show —

Case 68 Th was operated on in March, 1925, for a
phlegmon of the ulnar bursa by a long incision which divided the
flexor 1etinaculum and which exposed the sheath in 1ts whole extent
to the base of the little finger

Re.examined 1 October, 1926 The fifth finger was contracted
and stiff The thumb was intact The index, middle and ring
fingers were supple in extension with flexion prevented by well-
marked subcutaneous adhesions between the flexor tendons and the
divided retinaculum

Case 69 Phlegmon of the ulnar bursa operated on by the
shorter incision that Lecéne described to the Sociéi€ de Charurgie
m the lines quoted above The thumb was freely movable and the
little finger contracted The other fingers could be fully extended
but their flexion was arrested midway by adhesions 1n the carpal
cicatricial block In the photograph (Fig 92) the adherent skin can
be seen to be retracted, the palmaris longus tendon stands out in
active contraction but the fingers remain semflexed

The following case offers a contrast to the two preceding
ones Movements were possible, for the tendons were not
adheient to the resistant hgament, but to the mobile skin

Casg 70 M , aged 20. Phlegmon of the ulnar bursa incised
in 1ts whole length with division of the flexor retinaculum on

February 24th, 1922

Re-exammed on November 7th, 1926 The little finger was fixed |
in flexion contracture by the scar The thumb was normal Flexion”

of the other three fingers was satisfactory because they were
adherent only to the skin scar, which was movable and which
followed them 1n flexion and extension movements

/
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Tt mav therefore be concluded that division of the flexor
retinaculum 18 11 stself harmful because ats scar forms adhesions
with the underlying tendona and restricls thesr movements

(d) PROGRESSIVE ~ RFTRACTION OF THE 8OAR. Thix
retraction 18 particularly harmful because 1ts base becomes
adherent to the divided flexor retinnoulum whilst its apex drags

Fig 02, Remho!th-mﬂh:hh—simrhdﬂmhlphhﬁnmoftbaumu
th

Flexion of all the is
o T the u;-reﬂod midway by adheson of the tendans

down either the thumb or the little finger or both when the
two sheaths have been opened In the latter case the hand
becomes gutter shaped and progressively more useless

Case 71  Octave D aged 42 Oporated on A
pril 28th
1025 for total phlegmon (redial and ulnar bursw) by a long ncimon
with divinon of the flexor retinacutum identification of the musoular
bnmhofthnn}odunmdmeiﬂonofthetwoburw On May 4th a
ocollection was jncised on the dorsal aspect of th
aag touh plaes ® o e wrist and then
Re-examined on August 20th 1020 Tho condition see;
2 med
favourable There was some slight movement of the thumb The
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mndex, middle and ring fingers were supple and movable The little
finger was semiflexed and fixed by a cicatricial band

Re-cxammed November 14th, 1926 (eighteen months after
operation) The 1esult was poor as all the scars had become more
and more dense and retractile There was a hittle movement in the
thumb through the action of 1ts short muscles In spite of that the
patient was unable to make use of the hand because the wrist was
ankylosed 1n a straight position His disability was assessed at 48
per cent

Interrupted and Lateral Incisions. The interrupted and
lateral mncisions escape the objections that we have advanced
agamnst the median incision

They drawn the carpal sheaths better for several reasons they
offer a direct approach not only to the deep synovial cul-de-sac
where the pus chiefly accumulates but also to the retro-tendinous
space mto which the deep extension spreads (v Fig 98) The
drainage 1t affords 1s dependent, as the patient naturally keeps
the hand raised, which favours the gravitation of pus towards
the mecision Ior that reason healing of the forearm incision
1s usually delayed Further, the ulnar mncision 1s dependent
m the transverse axis as the patient holds the forearm semi-
pronated with the thumb upwards, so that, as we will show
later, even the radial bursa 1s best dramned through an incision
on the ulnar border of the forearm

Lateral and interrupted incisions are never complicated by
hermation of the tendons It 1s well recogmised that the
prognosis 1 suture of the flexor tendons has improved since
the importance of preserving the pre-tendinous fibrous sheaths
has been realised This also holds good 1n suppurative
synovitis, because the ‘ pulleys,” which are indispensable to
ghding of the tendons, must be spared not only the two
pulleys of the digital canal (we have seen that Lecéne himself
has abandoned complete opening up of the canal) but also that
constituted by the flexor retinaculum of the wrist The
tendons are not exposed by the ulnar incision and are less hable
to slough

Lastly, lateral and interrupted ncisions avord these formadable
1etractile palmar scars which drag down the finger into the palm
as 1n a case of Dupuytren’s contracture

Choice of Incisions
The accompanymg illustrations (Fig 93) show more

adequately than any long description how the principle of
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Helferich Loctne (1011)  Lecvne (10)

Kanavel Teolm and Loiboviel (1931)

Fig 13 Diagrams of incislons for drainage of the palmar sheaths,

1 Incixons of tho ulusr burea. 2. Inciskons of dral bursa 3
for draining of the deep forearm extenaion. ofthe Inciwon
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mterrupted and lateral meisions has been put mto practice by
various authors.

Klapp remams faithful to multiple bilateral mecisions that
open up the lateral aspeets of each segment of the little finger
and thumb  He opens the palmar portion of the two sheaths

Fig 94 Diagram of incisions for simple tenosynovitis,

One or two drans passed across the space of Parona connect the radial
and ulnar mcisions (v Fig 90) The high ulnar incision should be added
when extension has taken place up the forearm between the groups of flexors

by two short mcisions made mto the proximal part of the
palm

Kanavel carries the imcision along the whole length of the
thumb and up as far as the wrist It 1s contimuous and not
mterrupted and 1s hiable to leave a 1etractile scar His
incisions on the ulnar side are discontinuous, but the palmar
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meision oxtonds from the proximal end of tho palm (falon de la
mamn) to the commusure of the little finger thus exposing
widely the tendon 1n its wholo courso

Letbovicr and myself n 1030 abandoned opening the digital
portion of the sheath in conformity with my views on tho
dramage of digital tenosvnovitis  Our results are excollent

Fig 95 Phlegmon of the two bursss of the hand (Intra synovial varlety)
Thnxpmiormh-dc—mh.vubemnpnnadinthefnmrmmdthohnd

posture of the hand on the day after
opmum(unmd..mhu-hawnonp 297 Fig 104) o i

and we have never had oause to regret not having opened u

the finger P P
For the last thres years I have realwsed thai uncomplicaled

synovial phlegmons and diffuse phlegmons require different

operaiive techniques
U

plcated 7 1§

s only requre forearm
tnewons over the mpawr oul-de-sac (Figs 94 and 95) It 18
just as to mose the hand as 1t 18 to inmee the
finger  For an ulnar burea infection the ulnar incamon
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suffices , m a radial bursa infection or with infection of both
burse, the moie 1mportant ulnar incision (which affords
dependent drammage m the normal posture of the forearm) 1s
first completed and then supplemented by a short radial incision
to permit introduction of a through and through dramn

On the contrary, a diffuse tenosynovitis always requires

Fig 96 Diagram of incisions for diffuse tenosynovitis

They consist essentially of three through and through drains One i tho
forearm, the second traverses the fourth interosseous space, and the third
transfixes the thenar space (v Fig 97) When the superficial central palmar
space 1s also involved a central incision must be added mto the proximal part
of the palm and a drain pulled thiough either to the internal or to the thenar

mension

additronal 1ncisions 1n the hand (Figs 96 and 97) An incision
into the finger 1s useless These incisions enable us to msert
transfixion drains through the interosseous space between the
fourth and fifth metacarpals when the ulnar bursa 1s 1nvolved,
and through the commissure of the thumb in infection of the
radial bursa If there should also be an extension into the
superficial palmar space 1t must be evacuated by a low median

meision
In our experience, dramnage of the shcaths 1s adequately
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ensured by these incisions and in the grent majorty of cnses
1t is unnecexaars to divide the flexor retinnculum  Knnavel
himeelf as Lecene notes in hus articlo pubhshed m 1011 was
formerhy n partian of the long antibmelio palmar incision
To-dny he has abandoned it In the type of easo usually
cncountered  the latcral mewsion gives incomparnbly botter
results” He now reserics 1t for cxeeptional casea eg,

Fig 97 Phlegmon of both bursm (diffuse form)
ATl the cellular speoes of the hand and forearm are mvolved. Note the
drmmrtcdthmﬁnt}mmofmhtheimthnmmghmd
mroo?hdnm.guo{ e thenar of the medwmn superfloial palar space
and of the commiseurul spaces of the fifth fingers,

when the tendons are complstely necrosed or when an
extenmve suppuration has given rse to &  collar-stud
abscess m front of the wrist or for unususlly virulent
infections

Our opimon is identical  the lateral incimons ensure sufficient
drainage when made early and well placed In further support
we quote the words written by X. Gellé It 1s the chief
object of this work to show that the prognoms depends less
on the length than on the site of the naimons Our researches
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confirm and supplement those of earher writers regarding the
restriction of the collections of pus to certain well-defined sites
It must be sought there and there only, and long incisions
become useless We would, however, emphasise the evil
consequences of the short casual incision and render due honour
to that based on anatomical, physiological and climical know-
ledge, which might be called the short susgical incision

Technique

The operation must, of course, be performed under general
anasthesia and after an Esmarch bandage has been appled.

Internal Lower Forearm Incision (v Fig 98) A cutaneous
mcision, 8 to 10 cm 1n length, 1s made over the easily palpable
border of the ulna This incision should lie more towards
the front than the back of the bone and should be too long
rather than too short

Its lower end reaches to 2 em from the ulnar styloid process.
A superficial vein 18 often divided in the subcutaneous tissues,
but the dorsal branch of the ulnar nerve can usually be avorded
The aponeurosis and the crest of the ulna are exposed with
care as they serve as guides to the correct interspace There
are, 1 fact, two distinct aponeuroses covering the flexor
tendons and the ulnar nerve and vessels As the classical -
llustration of Farabeuf, which we reproduce i a shghtly
modified form, shows (Fig 90), the superficial aponeurosis 1s
adherent to the flexor carpr ulnaris, which gamns nsertion
through 1t to the anterior border of the ulna, the deep
aponeurosis remains separate both from the flexor carpi ulnaris
and from the structures 1t covers, although 1t also 1s mserted
mto the anterior border of the bone Both these aponeuroses
must be mcised immediately in front of the border of the
ulna, along the line of the interspace that lhes between the
ulna and the flexor carp:r ulnaris tendon The wound 1s then
enlarged m an upward direction by detaching the lower
fibres of that muscle from their insertion into the border of
the bone The flexor carp: ulnaris 1s then gently retracted
and the deeper aponeurosis, which 1s best marked 1n the lower

art where 1t forms almost an accessory covering to the deeper
portion of the ulnar bursa, 1s incised  The pronator quadiatus
1s then exposed and recogmised by the transverse direction of
1ts fibies and the pearly lustre of the tendinous strands of 1ts
mnsertion mto the ulna  We emphasise these details because
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1t 15 absolulely necessary o get down to the pronalor quadraius
(Fig 98)

The correct interspace which lies behmd the tendons is
characteristio, for the finger tip inserted into 1t alides over the
surface of the pronator quadratus which quilts the interosseous
space and can bo easly pushed across to the external border
of the forenrm  Pus frequoently escapes as scon as the deep
space 15 opened 1f 1t has already burst from the gheath and
spread into the cellular tizsues To cvacuate it eamly the

Flexor dig  Flexor
Proximal ewl-de-sas
of the ulnar bure sublimis end carpi

Fig 88 The forearm incislon to expose the ulnar bursa
The flaxor carpi ulnarls and the common flexor mmuscles are retracted.

Deep to them, the desp aspect of the proximal cwl-de-sac of the ulnar burss
s exposed.

flexor tendons should be hfted by a retractor The ulnar
neuro vesoular bundle 18 neither seen nor endangered because
1t 18 displaced forward and protected by the retractor Finally
the finger is thrust under the tendons relaxed by flexion of
the wrst to ascertamn the extent of upward spread and the
cutaneous mamon is extended as far as may be n

With early operation the pus is stall within the sheath as
n our Cases 4 5and 8{1) In that event when the pronator
quadratns is exposed and the tendons hfted, no pus 1s
disoovered The synovial cul-de sac must then be exposed
and opened One must bear 1n mind that the eul-de sac
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extends upwaids to a varymg extent i different subjects
If well developed and distended with pus, 1t 18 recognisable n
the depths of the incision and can be opened 1n full view When,
however, the sheath 1s short and hardly extends above the
carpal canal, 1t cannot be seen even by prolonging the 1ncision
downwards to the head of the ulna The finger tip pushed
down towards the carpal canal can, however, easily feel the
tense cul-de-sac, which bulges when pressure 1s appled to the

Terminal branch
of the radial nerve Flexor polheis longus

Cephalic \

/
vem \ / Pronator quadratus

/ ’
! ,Proximal cul-de-sac

,/ of the radial bursa

S e =

Brachio-radialis Abductor pollicis longus

Fig 99 The forearm incision to expose the radial bursa

The lower hip of the incision has been purposely retracted to expose the
brachio radialis and the anterior border of the abductor pollicis longus The
flexor polhicis longus 1s retracted to expose, on 1ts deep aspect, the proximal
cul de-sac of the radial bursa

palmar pouch, and which must be opened with a thrust of a
curved director Care must be taken to make this opening
sufficiently large to furmish adequate drainage Dramage 1s
best ensured by a rubber strip or one half of a medium-sized
drainage tube sphit lengthwise

External Forearm Incision. This imncision 1s made on the
radial border of the forearm (v Fig 99) To avoid the radial
artery and the abductor pollicis longus, carc must be taken
not to carry 1t further down than 3 cm above the radial
stylond  The cephalic vemn and the terminal branch of the
radial nerve should 1f possible be avoided The superfical
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aponouross is incised nlong the anterior border of the brachio
radiahs  The mncisjon should not be corried too superfically
becauso that would endanger the redial artery  In this mtua
tion also twe seel fo expose the pronator quadratus which is still
covered by the deep aponeuroms The oxternal border of the
flexor pollics longus 1 exposed just bolow 1ts last fibres of
ongin from the rads This border is freed and retracted
inwards with the radial artery There also the pus as with
the ulnar bursa hna generally become diffused in the retro-
tendimous apace In some cases howover it 1s necessary to
evacuate a collcotion of puns that has not yet burst the
sheath This radial incision in atself 18 insufhoient bocause 1t
does not farmsh dependent drainage 1n the normal position of
the hand and the winar sncrsion described above must altoays be
added

This can be done by cutting down on the pomnts of a parr of
forceps pushed across transversely 1n front of the pronator
quadratus tall they project as a guide under the skin on the ulnar
border When however the phlegmon of the sheath has
obviously becomo diffused into the forearm ono should
commence by making an ulnar neimon of sufficlent length
because it furnishes more efficlent dramage and then add a
radial counter incision of moderate sire

The ulnar palmar inclsion, 2-3 om 1n length 18 made m the
fourth interosscous space across the palmar fleion crease
1ts lower extremity should reach down to 1 om. from the
web Forceps are then passed through the interspace from
front to back and the projection of its pomnts cut down on to
maho a somewhat shorter dorsal counter incision A through
and through drain 18 introduced and remains in placo to drain
any dorsal extension 1f such should be present

Thenar Incsion  The opening is made into the thick of the
commissure of the thumb mid way between the internal
border of the thenar emmcnce and the bass of the thumb
A forceps 18 pushed directly backwards throngh the meigion
till the dorsal alan projects and then cut downon A through
and through dram 1s inserted to evacuate the palmar and any
dorsal colloction

The Median Palmar Incisfon This is made 4-5 om 1n
length in the middle of the palm The palmar aponeurosis
which 15 altered in appearance is 1ncsed and the pus found
underneath 1t Bearch ghould then be made for any extension

Uwa, or EAND. 10
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towards the commissuie of the thumb or into the forearm,
and 1f need be these also should be dramned by short incisions
made as shown on p 238 (Fig 79)

These remarks are only applcable when the presence of a
diffuse tenosynovitis has been determined at the mitial opera-
tion It may however happen that the presence of extensions
has not been recogmised or that the synovial infection has
become secondarily diffused, and these must then be watched
for and treated if they should develop during the progress of
the case One or more of the extensions we have described
developed and had to be opened later in 3 of the 6 cases that
Leibovicl ard I published

Post-operative Treatment

In the majority of cases cure ensues after the sheaths and
the extensions have been opened The hand should be
completely 1mmobihsed m the position of function on a wire
mesh splint mcorporated in the dressing The temperature
falls rapidly and should reach a normal level in four to six days

The dressings are changed but seldom (once a week for
example) m the case in which the temperature comes down
satisfactorilly  If, on the contrary, there 1s a further rise in
temperature with return of pamns, the dressing should be
removed at once to permit inspection We would agam
emphasise the importance of absolute wmmobilisation of the
hand wn an elevated position to keep the forearn. wncisions
dependent, because we 1egard this as essentral to ensure a successful
1esult

The drains are removed about the fifth or seventh day, and
then after the hand has been dressed 1t 1s again sphnted and
immmobilised for several days longer Mégmn and myself
showed a case before the Sociélé de Chirurgie in which the
dressings had only been changed thrice in seventeen days It
was a radial tenosynovitis with diffusion into the forearm in
which healing took place with complete recovery of function,
n spite of the fact that the patient was fifty-two yeais of age

Search for Extensions \

-

Should the temperature not subside after mtervention and
the hand 1emam swollen and pamful or should secondary
hzemorrhages occur, the cause 1s not necessarily msufheient
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drainage of the sheath but more lihely an extra-symovial
extension fo the cellular spaces which must bo systomatically
sought for

We have detailed on p 260 tho chnical signa that assist
us to dctect the mte of the mfection  certainty con howover,
only be reached by oxploring the incisions with curved forcops
combined with judicious appliention of pressure which causces
pus to exude and which indicatea tho direchon of any
extensions

Extension Into the Forearm. It has sufficed in our cases to
push n pair of forceps through the low forearm inoson, in an
upward direction towards the clbow to permit the eseape of
pus from tho space between the floxor muscles In two of
these cases a dramr pushed up from tho low Incison causod
the complication to clear up  In the third case 1t was neceasary
to mako an additional agh lateral forearm neision to dran
the apaco directly and thus ensuro sufficient dramago

The primarily infeoted bursa must of course also be treated
by tho incimons already described Bometimes as in our
second case (1) the two forearm Incimons aro made first and
the operation completed by the approprinte palmar mewston

Extenslion into the Hand. Hero also the direction of any
- extension 18 detormued by exploration If the pre tendinous
space is infocted, the spread 1s usually towards the thenar
eminence A counter ncision into the commssure of the
thumb will then be necessary with insertion of a through and
through dramn botween the two Should the collection be
retro-tendinous (following nfection of the ulnar bursa) the
pus 1s eamly found by exploration through the palmar memson,
and a strip of rubber 1s placed behind the tendons Lastly if
the pus s doraal & dorsal counter meson usually sufficos to
effeot through and through dranage as previously described
If the whole of the back of the hand 18 involved the extent of
the pouch is ascertained with forceps ivsorted through the
commussural meision and one or more counter-openings then
mede into its lateral limits and drained by rubber strips
pulled through from one moson to the other

Subacute Arthritls of the Wrist Joint. Plaster must be
applied as soon s the arthntis 18 recoprused A mmple motal
sphnt 18 quite {nadequate A plaster slab 18 applied on the
dorsum and sides and 18 made to overlap the anterior surfaces
of the forearm at 1ts proximal end and the heads of the

103
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towaids the commissure of the thumb or into the foreaim,
and 1f need be these also should be dramned by short mneisions
made as shown on p 238 (Fig 79)

These remarks are only applicable when the presence of a
diffuse tenosynovitis has been determined at the imtial opera-
tion It may however happen that the presence of extensions
has not been recogmsed or that the synovial infection has
become secondarily diffused, and these must then be watched
for and treated 1if they should develop during the progress of
the case One or more of the extensions we have described
developed and had to be opened later in 3 of the 6 cases that
Leibovier and I published

Post-operative Treatment

In the majority of cases cure ensues after the sheaths and
the extensions have been opened The hand should be
completely 1mmobilised m the position of function on a wire
mesh sphnt incorporated in the dressing The temperature
falls rapidly and should reach a normal level in four to six days

The dressmgs are changed but seldom (once a week for
example) 1 the case n which the temperature comes down
satisfactorily  If, on the contrary, there 1s a further rise 1n
temperature with return of pamns, the dressing should be
removed at once to permit inspection We would agamn
emphasise the 1mportance of absolutc wmmobilisation of the
hand wm an elevated posiuron to keep the forearn. wncisions
dependent, because we regard this as essentral to ensure a successful
1esult

The drains are removed about the fifth or seventh day, and
then after the hand has been dressed 1t 1s again sphinted and
mmmobilised for several days longer Mégmn and myself
showed a case before the Société de Chirurgie in which the
dressings had only been changed thrice in seventeen days It
was a radial tenosynovitis with diffusion into the forearm mm
which healing took place with complete 1ecovery of function,
n spite of the fact that the patient was fifty-two years of age.

Search for Extensions

Should the temperature not subside after mintervention and
the hand remain swollen and pamful or should secondary
heemorrhages occur, the cause 15 not necessanly sufhaent
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drawmago of the sheath but more likely an extra-symonal
extension 1o the celinlar spaces which must bo systematically
sought for

We havo dotailed on p 266 the chnical mgns that assst
us to deteot the mte of the infection cortamnty can however
only bo reached by explonng tho mewsons with ourved foroeps
combined with judicious appleation of pressurc which causes
pus to exude and which mdicates tho direction of any
extenmons

Extension Into the Forearm It has sufficed 1n our cases to
push a par of forceps through the low forearm meumon, 1 an
upward direction towards the elbow to permit the escape of
pus from the sproo between the floxor muscles In two of
these cases a drain pushed up from tho low 1necision caused
the complication to olear up In tho third caso 1t » as nocessary
to make an additional high lateral forearm moision to dramn
the space directly and thus ensurs sufficient drajnage

The primanly infected bursa must of courso also be treated
by tho nomons already desoribed  Sometimes as in our
necond case (1) the two forearm incisions are made first and
the operation completed by the appropnate palmar incision

Extension Into the Hand. Here also the direction of any
extensmon 18 determined by exploration If the pre tendinous
space 18 mfected the spread 1s ususlly towards the thenar
emmence A oounter mcsion mio the commisenre of the
thumb will then be neceasary with msertion of a through and
through drain between the two Should the ocollection be
retro-tendinous (following infeotion of the ulnar bursa) the
pus 18 easily found by exploration through the palmar mncimon
and a strip of rubber 18 placed behind the tendons Lastly if
the pus 18 dorsal, a dormal counter incision ususlly suffices to
effect through and through dramage s previously described
If the whols of the back of the hand 18 nvolved the extent of
the pouch 18 aacertained with foroeps inserted through the
commussural inawsion and one or more counter-openings then
made imto its latersl limte and draned by rubber stripe
pulled through from one mamon to the other

Subacute Arthritis of the Wrist Joint Plaster must be
applied as soon as the arthritis 1s recognused A simple metal
splint 18 quite inedequate A plaster slab 18 apphed on the
dorsum and sides and 18 made to overlap the anterior surfaces
of the forearm at its proximal end and the heads of the

10-3
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metacarpal at its distal end The wrist 1s, of course, 1mmo-
bilised with the hand in dorsal flexion The plaster 1s retamed
tall all fever and swelling have disappeared When the wounds
are healed, the original plaster can be replaced by one that
will more completely support the hand and wrist, as for
fracture of the Jower end of the radus

Acute Suppurative Arthritis. The fever, pamn and local signs
demand active treatment, the choice of which hes between
1esection by the dorsal (Ollier) or lateral (Moiestin) routes (8)
and amputation through the forearm

Resection should always be tried if the general condition
permuts, although the results are not always satisfactory It

- - iﬂﬁ]

Fig 100 A free exposure of the radio-carpal joint 1s afforded by the ulnar
inciston of Morestin between the ulnar tendons (Lecene) , this exposure
permmts of radio-carpal resection (after Iselin)

may be performed through a dorsal mecision, which 1s the
classical one and which was described by Olher, o1 thiough a
lateral approach The latter 1s very easy and I have had the
opporturuty of doing 1t once under the guidance of Lecéne
(v F1ig 100) A radial counter-incision should also he made
and a through and through drain inserted Plaster should be
applied as soon as possible, but to start with the hand 1s put
up on a ““ cock-up 7’ sphnt to keep the wrist dorsiflexed
Amputation, when necessary, should be as low as possible,
that 1s to say, rarely above the middle of the forecarm  Antero-
posterior flaps aie fashwoned by two lateral masions and
stitched loosely Tt 1s advisable to identifv and hgate the
ends of the nerves, then to mject alcohol above and dnvide
below the hgature to prevent formation of painful ncmomata
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Secondary Hamorrhages  Secondary hemorrhages  aro
alwnys evideneo of bad drnnago or of permstence of the mfcotion
from bad general condition  They are rarely abundant at the
outsot, and commence a8 slight warning blecdings which are
checked by plugging the wound The occurrence of such
premonutory bleeding calls for caroful examination of the
wound (under general anwathesta) with exploration of any
poasiblo oxtensions enlargomonts of incisions, eto

When sovers hremorrhage tahes place, a tourniquet must be
immediately applied and hept on till the patient 1s in the
theatre and anwesthetised The blood pressure 18 taken and
if necessary aaline, adrennline or tranafusion given to raise 1t

Fig 101 A cock.up splint to correct the ton of the hand
immiobllise it in the poaition orgncﬂo:. and to

Never oporate on a patient thus infected 1f the blood pressure is
low a8 ho will surely die on the operating table When the
blood pressure has been sufficiently raised he is anwsthetisod
(preferably by a small doso of evipan of 4 or 5oc) followed
by intravenous saline admimstered through the same needle
After removal of the tourniquet the wound ia oleaned out and
search made for any arthritis overloohed oxtenson or
sloughing tondon  An attempt 18 made to 1dentify the bleeding
vesgel and to ligato 1ts two ends when found The enlarged
incisions are then pached with gauze Lectne advoocated the
use of an antiseptic and recommended 10doform gauze for the
purposo and I have always remamed faithful to his teaching
Sinus Formation When the temperature does not subside
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metacarpal at 1ts distal end 'The wrist 18, of course, 1mmo-
bilised with the hand in dorsal flexion The plaster 1s retamned
till all fever and swellmg have disappeared When the wounds
are healed, the origmal plaster can be replaced by one that
will more completely support the hand and wrst, as for
fracture of the lower end of the radius

Acute Suppurative Arthritis. The fever, pan and local signs
demand active treatment, the choice of which lies between
resection by the dorsal (Ollier) or lateral (Morestin) routes (8)
and amputation through the forearm

Resection should always be tried 1f the general condition
permits, although the results are not always satisfactory It

Fig 100 A free exposure of the radio-carpal joint i1s afforded by the ulnar
incision of Morestin between the ulnar tendons (Lecene) , this exposure
permits of radio-carpal resection (after Iselin)

may be performed through a dorsal mnciston, which 1s the
classical one and which was described by Olher, o1 through a
lateral approach The latter 1s very easy and I have had the
opportunity of doing 1t once under the guidance of Lecéne
(v Fig 100) A racdial counter-incision should also he made
and a through and through drain mserted Plaster should be
applied as soon as possible, but to start with the hand 15 put,
up on a ““ cock-up ”’ sphint to keep the wrist dorsiflexed
Amputation, when necessary, should be as low as possible,
that 1s to say, rarely above the middle of the forearm  Antero-
posterior flaps are fashioned by two lateral ncisions and-
stitched loosely It 15 adwvisable to identafy and higate the
ends of the nerves, then to inject alcohol above and divide
below the hgature to prevent formation of punful neuromata

A
[
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The hand has been scriously damaged little movement
remamns in the fingers the forearm is atrophied and the jomts
stiffened  Improvement cnn however be effected by regular
oxercises massage and manipulation but especially by active
morements of the fingers joint by joint Progress is slow to
begin with but increarcs progressively with purpesive funotion
and 1 favourable cases complete recovery may be achieved
In many of the cases I have operated on, the sears alone remun
as evidence of the past infection

Results

The number of patients operated on by thess mothods 18
not large beeauso in modern times wo fortunately do not sco
many cases of phlegmons of the sheaths  Leibovier and myself
published our first #ix cases in the Journal de Chirurgie 1n 1031
Two more were added n the 1033 edition Since then
Aouro s (8) report to the Soctété de Chsrurgie in February 1934,
comprsed 8 cases ons of which was from Rumania (Costescu
and Tudor) (10) I have sinco then operated on 5 cases 3 of
which were published 1n . Gellé 8 thema  Altogether 21 cascs
whilst Bonnet (11) has published 2 cases

I attach great importance to an exact classification of the
resnlts which may be grouped as follows —

Perfect Resulta Return of flexion and extension 1n all the
phalanges of all the fingers

Good Results  Only tho finger in which the Infection
originated remainsstiff Kanavel and Lecéne conmdered
this an excellent result

AMedrocre Results in which the movements of the ring and
Little fingers are limited

Bad Results The other fingers and the wrist are staff wath
disability rarely less than 40 per cent

Our 21 cases comprise 7 perfect results 8 good, 3 mediocre
2 bad and 1 death

The bad results wero 1n subjects aged 52 and 56 years and
the death (in diabetio coma v Caso 11 p ) was that of &~
man aged 61 71‘%

In comparing these results with those following the
brachio-palmar incision of which there are still many
m Fronce imolated cases only should not be considered. -
varous published statistics (Ferrand Ieelmn, 1928, I*f

#
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completely and suppuration persists from one or other of the
incisions, 1t may be assumed with certainty that 1t 1s due either
to sloughing of a tendon, or to a suppurative arthritis. The
tendon may be that of the httle finger or of the thumb, while
the wrist or the metacarpo-phalangeal joint of the httle finger
are most frequently infected , in the latter case, 1t 1s better to
perform disarticulation

Ing 102 Phlegmon involving all the sheaths

The end-result 13 perfect in the thumb and middle fingers  Flovion of the
Iittle finger 13 defective

If the wrist joint 1s nvolved, 1t 15 usually a subacute
arthritis that will end m anhkylosis, if ticated by prolonged
mmmohihisation, the best result under the arcumstances

Re-education
15 vmmobilisation 1s essential an the treatinent of these infective
lesions, mobilisation of the hand and finger should nol commence

(il the anfection has completely subysiled
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Due weight can only bo attached to tho words of even such
an 1mportant tribune 1f the convictions they express aro
supported by facts The lesions and chumceal cascs 1n which
ghort noisions are justifiable and thoso i which long ncisions
aro indicated must be precwscly defined It would also be

I~ —— ——
=, “’
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Fig. 104 Phlegman of both sheathy of the band
(Case shown in Fig 08 p 283) Tho rewult two monthe after operation.

desirable to know the number of cases studied and how the
results on which such oonclumons are based were armved at
In the absence of this precise information such statements are
devold of any practical value

The essential and most difficult prmaiple 1n our view con
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and Iselin, 1929) give 25 per cent of satisfactory results with a
10 per cent mortality and amputation in 20 per cent

The question would appear to be settled on these figures
alone, and yet habits persist with such force that many French
surgeons still 1magine they are ¢ saving the patient’s Iife ” by
dividing the flexor retinaculum and helieve that they mcur

Fig 103 Phlegmon of the ulnar bursa

Perfect functional result from the second month  Flewion and extension
of all the fingers, including the httle finger, are normal (R Leihovier)

serious responsibility 1f they omut this step, which they
regard as an almost routine practice

The following words, used at the Socictd de Chirurgie m 1934,
appeared to express the average opmion of the members of that
asscmbly  “ While 1n <ome caces localiced incisions may
suffice, there are, 1 my opinion, other and muck more numecrous
cases, m which the anterior methods that consist i very long
mer=ions should still be employed ™ (E Soricl)
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Due weight can only be attached to the words of even such
an 1mportant tribune 1f the convictions they express arc
supported by facts The leaions and climeal cascs m which
short incisions are justifinble and thoso n which long incistons
aro indicated must be procisely dofined It would also bo
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Fig 104 Phlegmon of both sheaths of the hand
(Caso shown in Fig 95, p 283) Tho resalt two montha after operation.

demrable to kmow the number of cases studied and how the
results on which such conclumons are based were arrived at
In the absence of this precusos information such statements are
devoud of any practical value

The eesential and most difficult principle in our view ocon
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sists 1n detecting and opening up any extensions that may be
present either during or after intcrvention It 15 obviously a
more smmple matter for the surgeon to divide the flexor
retmaculum, then to say that everything necessary has been
done and to hope for the hest

The defence of the orgamism 1s an essential element 1n all
mfections and one that 1s beyond the surgeon’s control No
one can hope to save a patient suffermng from grave septicema
even by wide and early exposure of the flexor tendons The
surqical nlervention has the modest avm of evacuating any
purulent collection that may be present This evacuation must
be sufficient to permat of the free escape of the pus, but 1t should not
carry nfection 1nto healthy tissues nor damage any vmportant
slhhruclure

For those reasons 1t 1s not only dangerous (as those who
advise 1t recognise) but useless to open up the tendon sheaths
from end to end as a routine procedure, because pus 1s only
found m certain mited areas The surgeon’s ambition should
be to make the incisions only 1n the places where he knows the
pus wil be found, and, by so doing, to secure early cures of an
mcomparable quality such as our cases have led us to expect
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PART THREE

CLOSED TRAUMATA OF THE HAND
AND FINGERS

INTRODUCTION

NoTHING 18 more exacting than the systematio study of
spruns dislocations and fractures of the hand and fingers for
enoh ono of these small joints and each ono of tho little bones
may be injured  Tho nomenclaturo by itself ocuples many
pages and is without practical intercst

We have devoted long chapters to this study in the T'rawutd
d Orthopédie (1) and the reader who 18 eager for full particulars
will be ablo to refer to that ~ But 1n this book which is destined
for practitioners the only pomnt that interests us 18 ther
treatment this is why in breaking away from all the didactie
practices we have divided luxations and fractures into two
simple \aneties

Lenons without displacement
Lestons wuth displacement

Lesions without displacement do not set orthopedic problems
for there are no reductions to perform Tho treatment would
always be sumple, the prognosis always excellent were 1t not
for the frequenoy of & redoubtabls reflex complication which
has been so well demonstrated by Leriche and to which we have
devoted chapter VI p 94  Asa result of the slightest trauma
there may anse a vaso motor disturbance which will in ita
turn, determine trophio leeions in the bones and the joints
bence the atiffness the pelns and the decaleification the
mportance of which is out of all proportion with the
insignificance of the causal lesion

Leslons with displacement whether they are fractures or
dislocations set a triple problem —

The reduction and immobilisation of the fracture
The maintenance of function of the finger
Tho avoidance of post-traumatic vaso motor troubles.
A detailed study of these problems will presently be made
o
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sists 1n detecting and opening up any extensions that may be
present either during or after intervention It 1s obviously a
more simple matter for the surgeon to divide the flexor
retinaculum, then to say that everything necessary has been
done and to hope for the best

The defence of the organism 1s an essential element n all
infections and one that 1s beyond the surgeon’s control No
one can hope to save a patient suffering from grave septicemia
even by wide and early exposure of the flexor tendons The
surgical wnterventron has the modest avm of evacuating any
purulent collection that may be present This evacuation must
be sufficrent 1o permat of the fiee escape of the pus, but 1t should not
carry nfectron wnto healthy tissues nor damage any wmportant
shructure

For those reasons 1t 1s not only dangerous (as those who
advise 1t recognise) but useless to open up the tendon sheaths
from end to end as a routine procedure, because pus 1s only
found 1n certam limted areas The surgeon’s ambition should
be to make the 1incisions only 1n the places where he knows the
pus will be found, and, by so doing, to secure early cures of an
mcomparable quality such as our cases have led us to expect
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CHAPTER XVII
TRAUMATA WITHOUT DISPLAGEMENT
SPRAINS

Frequency All the jomts of the fingers may bo spramned
The joint moat frequently affected is n my experience, the
second of the fourth finger and the lesion is due to a knook
that tends to force the joint into Ayperexiension The noxt
most froquent sprain 1s situated at the metacarpo phalangeal
jomnt of the thumb and it is caused by hyperfleion of this
articulation which has vory restraized movemonts

Clinical Features Pain is very intonso swolling appears
rapldly ecchymoms 1s excoptional and tho loss of function of
the finger is very marhed during the first day it then diminishes
and flexion and oxtenmon become progresmvely normal but
the patient has the impresmon that his numbed finger has lost
all suppleness for a long time afterwards

Prognosis Tho prognosis 18 guarded only from the point
of view of duration It 18 common for tho patient to have
pans swelling and functional meapaoity for two or three
months after theso mmor traumas This is a fact which must
be reahsed and yet tho restuiutio ad sntegrum 18 the rule the
only remaimng sequel being a slight deformuity due to swelling
of the jont

Treatment. It 15 very important to carry out the treatment
of Leriche by immediate injeotion of a local anwsthetic Up
to dste I bave unfortunately becn unable to see a patient
immediately after the injury, tho majority only come three or
four wecks later when they discover that the pain and swelling
persist  but oven at that time it is wise to 1nject novocaine
and to advise active movements as soon as posmble

The injections must be given with a very fine and short
needle 2 to 3cc of 2 per cent novocaine aro injected around
each jomt taking good care to prick only thoe dorsal aspect
which is much less senmtive than the lateral and palmar
aspeots At the outsot the injections aro given daily later

01
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Examination of a Traumatised Hand

It must be clearly understood that a severe fracture of a
phalanx may be accompanied by a mmimum of clmical signs,
and that the consequences which may result from the non-
1ecogmtion of these small fractures are considerable This 1s
why, 1n refusing to describe the external appearances of so many
of these small lesions, I wish to 1mpress upon every practitioner
the necessity of performing a systematic X-ray examination
1n two planes

The examwnation of closed traumaia of the hand and fingers 1s a
1adrvographic examination.

REFERENCE

1 P Maraieu ot L. OMBREDANNE “ Traité de Chirurgie orthopédique
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as function returns, they are given with a decreasing
frequency

These simple contusions are immobilised for five to ten days,
according to the severity of the lesions, but only after infiltra-
tion of novocame, and the latter must be repeated 1f pain and
cedema reappear

DISLOCATIONS

Almost all the joints of the fingers may be dislocated, but,
1n the majority of cases, reduction 1s very easy and 1s, moreover,
immediately performed by the patient himself, so that we
are then faced with a case of sprain  The majority of luxations
of the metacarpals fall into this category, with the difference
that they are only recognised by radiography and can only
be reduced by the medical practitioner The reduction offers
no difficulty, 1t 1s only necessary to infiltrate novocamme in the
painful areas and to pull in the axis of the displaced bone
for the latter to fall back 1n good position We are then faced
with a severe spramn  As there has been a defimte injury to
the higaments, 1t 15 wise to immobilise the jont for ten days,
but, despite that, one must give injections of novocaine mn
order to prevent the occurrence of troublesome vaso-motor
phenomena

FRACTURES WITHOUT DISPLACEMENT

The frequency of fractures without displacement, or with
mimmal displacement, 18 very great in the phalanges and in
the metacarpals, in which the direction of the fracture 1s often
longitudinal or spiral, further, a great many lesions result
mn the compression of the epiphysis against the diaphysis
with stmple 1nflexion of the whole bone

All the phalanges and all the metacarpals may thus be
fractured, and 1n the majority of cases they are only discovered
by radiography

In the thumb, two varieties of fractures of the proximal
phalanx without displacement have heen particularised - the
compression fracture of the head, called after Olivier Lenor (1),
or  boxer’s fracture ”’ (Fig 105), the fracture of the base,
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opiphy sio-dinphysenl also by compression and known under
the name of Rolando

Prognosis

Thess fractures always wite enllus is sometimes abundant
but it rarely interferes with the function of the jomnt or of the
tendons

Here again wo must repeat onrsclves and emphasiss tho
painful and trophic sequelm  Tho danger 18 that one may sce
neighbouring joints beconung stiff and showing decaloification
on X ray oxamination.

In a remarhable hittle book wluoch appeared in 1035 and
which was awarded the Dubrewl prize by thoe deadémie de
Chirurgue Dr Montant (2) of Paris followed up for a Inrgo
msurance company twno serics of patients who had suffered
from similar fractures

Before the systematio wfiltration of novocaine was adopted
by him the period of incapacity was from two to three months
and the partial permanent incapacmty wus from 4 to 12 per
cent

Bince 1935 all his patlents have been tr.ated according to
the recommendationa of Lenche the duration of mncapaoity
has fallen by ten days to two and a half months and the
maximum partial permanent incapacity to 4 per cent the
majonty of patients having been discharged without any
mncapacrty

The Treatment

Comprises two indications 1mmobilisation and nfiltration
Immohsation 1s according to Montant carried out with
plaster after the following technique

Our plaster technique consists of a doreal sphnt which
rests atone end on the distal ends of the bones of the forearm
and at the other on the heads of the metacarpals The palmar
splint 18 moulded to the concavity of the palm 1t rests on the
forearm &t the same level as the dorsal splint but it stops
short distally at the lsvel of the metacarpo phalangesl jointa
1n order to allow for flexion of the sound fingers From the
palmar splint springs & gutter sphnt which will be moulded
slowly and progressively to the under surface of the fractured
finger whils longrtudinal traction 18 effected by wire or strapping
and while lateral pressure 18 apphed at the level of the fracture
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epiphyro<iaphyseal also by compression and known under
the name of Rolando

Prognosis

These fractures nlways unito callus 18 sometimes abundant
but it rarely mnterferea with the function of the joint or of the
tendons

Hero again wo must repeat oursclves and emphasse the
panful and trophie sequele  The danger 18 that ono may sce
neighbouring joints becoming atiff and slow ing docalofication
on X ray examnation,

In o remarhnble littlo book which appeared in 1935 and
which was awarded the Dubreull prize by the Académie de
Chirurgie Dr Montant (2) of Pans followed up for a large
insursnce company two sacries of patients who had suffered
from similar fractures

Before the systematie nfiltration of novoenine was adopted
by hum the period of ncapacity was from twno to three months
and the partmsl permanent incapacity was from 4 to 12 per
cent

Bince 1035 all his pationts have been treated acoording to
the recommendations of Loriche the duration of incapaaty
has fallen by ten days to two and a half months and the
maximum partial permanent incapacity to 4 per cont the
majority of patients having been discharged without any
incapacity

The Treatment

Compnses two Indications immobilisation and inflitration
Immobilisation is according to Montant ocarried out with
plaster after the following technique

Our plaster techniquo consists of a dorsal splint which
rests at one end on the distal ends of the bones of the forearm
and at the other on the heads of the metacarpals The palmar
splint 13 moulded to the concavity of the palm 1t rests on the
forearm at the same level as the dorsal eplint but 1t stops
short distally at the level of the metacarpo phalangeal joints
1 order to allow for flaxion of the sound fingers From the
palmar splint springs a gutter splint which will be moulded
slowly and progressively to the under surface of the fractured
finger while longitudinal traction is effected by wire or strapping
and while lateral pressuro 1s applied at the level of the fracture
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The fracture having been anrsthetised one scoures tho
finger to the splint by means of well adjusted bands of atrapping
without caumng any compression The reduction is verifled
by X rays, and the aplint being malleable, ean bo modified as
is necessary

Physiotherapy  We quote in full Montant s desenption of
this treatment the mmportance of which is surely superior to
orthopredio treatment 1n such ceses

Phymotherapeutio treatment starts as wo have scen, at
the timo of tho reduction by a thorough infiltration with 2 per
cent novocaine

Tt 18 continued dailv by activo and passive movements of
the sound fingers while one heeps a partioular watch on the
adequate flexion of the termimal phalanges

Asg soon as the plaster 18 removed and beforo starting the
slightest passive movement wo perform another infiltration
of novoenmno at the site of fracture or mnto tho contused
areo

The nfiltration 18 renewed on the followmg days, two or
three timea on an average more often 1f the movemonts
mengured by the goniometer do not improve

One may add to this bamo treatment ultra violet rny
therapy and hot air baths which are only adjuncts

All rough mecanotherapy must be proscnbed for expen
ence shone that sll forced movements although they may
give mse to an ymmediate 1mprovement cause a reaction n
the soft parts which cancels the temporary mmprovement

Novocaine infiltrations always shorten the period of
functional recuperation, and sometimes even 1n severs cases
the finger recovers 1ta full function two or threo days after the
removal of the plaster

On an average eight days and two or three infiltrations
are sufficient to restore complete function to the finger while
it tahes at least twice as long without this treatment

Further one nearly always notes the disappearance of
vaso-motor phenomena (hyper®sthema sweating) which are
the most tenacious sequels

In order to realise fully the importance of these sequelm
1t 18 necessary to see the patients at frequent intervals One
18 often astonshed to find that many months after the myury
vaso-motor troubles (cyanosis) trophio sequels (sweating
sometimes dry skin and thickening of the tissues) persist
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The traction must be slow and progressive , 1t 1s necessary,
therefore, that the setting of the plaster should take place
slowly, hence the necessity of using thin plaster of excellent
quality.

“In short, one must do for the fingers what 1s done for
fractures of the leg after the techmque of Delbet. The plaster
progressively fixes a reduction which 1s obtained by continuous
traction Later, not one, but several control X-rays must be
taken in the lateral and antero-posterior views If the reduction
18 unsatisfactory 1t must be re-started One can correct small
deformities by applymg more pressure on the hollow plaster
sphint at the required level with narrow bands of strappmng,
but 1t 18 necessary to verify the results with X-rays ”

After-care. ‘‘ As the hollow plaster splint does not enclose
the dorsum of the finger, one can keep an eye on the teguments
at the level of the fracture If cedema persists or re-appears
durmg the followmg days, we perform another novocane
nfiltration at that level ”

The Duration of Immobihisation. * We immobilise fiactuies
of the proxmmal phalanx for three to four weeks, according to
then severity , fractures of the middle and texminal phalanges
for two to three weeks

“Two weeks only, mn small juxta-articular fractures, with
the exception of avulsion of the extensor tendon, which requires
six weeks m hyperextension

Personally, I have never used plaster for fractures without
displacement There are no real reductions to effect, and what
1s required 1s sumply to maintain the fractured ends 1n position
m order that they may umte and that the patient may not
suffer pain

In sumple cases I merely immobihise the finger on a I-mm
sheet metal splint, which 1s both sufficiently rigid and malle-
able , the sphnt 18 moulded exactly to the palmar surface of
the mnjured finger, which must be maintained in the position
of function The extremity of the sphnt must project beyond
the finger end, 1n order to protect the latter from knocks

If the proxmmal phalanx 1s fractured, the proximal end of
the splint must, naturally, extend to the distal palmar cicase
which 1s the flexion crease of the fingers The edges of the -
sphint must be moulded with a pair of pmcers to prevent it
impmging nto the skin, a good precaution also 1s to cover 1t,
and particularly 1ts edges, with strapping



CHAPTER AVIIT

FRACTURES WITH DISPLACEMENT
IRREDUCIBLE DISLOCATIONS

Wz shall now deal with dislocations and fractures that arc
accompanied with severe displacements and that are difficult
to reduce displacements that entail the use of very difficult
orthopeedic methods which in my opinion are far from poerfect
at the present time

To tahe two examples I have not as yet seen a dislocation
of the metacarpo-phalangesl joint of the thumb reduced by
the method of Farabeuf (1) It has so far been impossible
for me to obtamn a perfect result in fractures of the phalanges
treated by wire exte after the technique of Bohler a
procedure which marks however a considerablo progrees
over all the other methods used previously

One must not be discouraged and one must not under the
pretext of our imperfect methods despise those lemons which
are so unportant from the pomnt of view of workmen sincapacity
Our methods must be perfeoted and 1t 18 certain that some day
we will be able to reduce gnd immobilise fractures of the
phalanges as effectively as we now reduce and immobilise
the majority of other fractures

The lemons that present such orthopsedic difficulties are
not very numerous ‘They are the most commonly seen vanety
of dislocation of the metacarpo-phalangeal joint of the thumb
that 18 the posterior vamety fractures of the shafts of the
phalanges and metacarpals fracture of the base of the first
metacarpal with dislocation (Bennett 8 fracture)

DISLOCATION OF THE METACARPO PHALANGEAL
JOINT OF THE THUMB

Farabeuf has shown that there are three_degrees gaverned_
by the postion taken hy the sesamoid bones 1n relation to the
head of the metacarpal  the phalanx 18 nothing the sesamaids
are everything R —

o7
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despite the fact that the finger has recovered full movements,
if, apart from physio-therapy, one has not given repeated
1mnjections of novocaine.”

REFERENCES
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strap (the palmar ligament) are themeclves on the nech of
this bone and consequently behind the articular surface
(Fig 108) Naturally the motacarpal head pushes tho floxor
tendon medially and the dislocation 1s, consequently sad to
be postero medial. Tho opposite displacement postero
Interal 1s exceptional

(c) Complex Dislocation The complex duslocation 18 simply
a complete dislocation that has been badly reduced The
pomtion of the scsamoid bones on the neck of the metacarpal
is the same but the phalanx has been given a longitudinal axis
and 15 still resting on the metacarpal 1n such a case the
oollateral Ligaments are torn (Fig 100) Vitrac has ghown
that, in 05 per cent of the cases o lateral displacement 18

Fig 108 Complex dislocation of the thumb (after Farabeul)

superadded to the posterior one and that n 5 per cent of the
cases only this displacement 18 postero medial

Clinical Signs

(a) Incomplete Dislocation The thumb the deformuty of
whuch is 80 obvious is Z shaped, the proxmal phalanx forming
an obtuse angle with the metacarpal the prominence of which
oen be gueesed 1n the thenar eminence The head of the
metacarpal is palpable distally and n front under cover of
the muscles Funotionsl mcapacity 18 complete but one can
easly reduce the phalany which functions immediately

(b) Complete Dislocation The thumb 18 much more
deformed, for the proximal phalanx 18 at a right angle with
the metacarpal and the distal phalanx 18 also flexed at a rght
angle There is totel incapacity The head of the metacarpal
18 entirely subcutaneous and the axis of the phalanx is internal
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(2) Simple Incomplete Dislocation. The thumb 1s displaced
backwards, carrymg with its phalanx the sesamoid bones
uited by their mnter-sesamoid higament or strap (the palmar
ligament) (Fig 107) The head of the metacarpal 1s divided

Fig 107 Simple incomplete dislocation of the thumb (after Farabeuf)

into two parts, a posterior part for the phalanx and an anterior
part for the sesamoid bones If the metacarpal head 1s smooth,
a simple spramn 1s the result, for the sesamoid strap falls back
mto place immediately If, on the other hand, as i1s often the
case, the articular surface 1s divided 1into two parts by a trans-

Fig 108 Simple complete dislocation of the thumb (after Farabeuf)

verse crest, the sesamoid strap may get stuck on the phalangeal
part, whence 1t cannot be displaced This displacement only
occurs 1f there 1s injury to at least one of the collateral higa-
ments, and, according to Farabeuf, 1t 1s usually the external
one that ruptures

(b) Simple Complete Dislocation. The displacement here 18
much more 1mportant, and, indeed, the phalanx rests upright
on the dorsum of the metacarpal, for the sesamoids and therr
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Course and Prognosis

What are the lato end results of these dislocations 1 It 1s
probable that some adaptation occurs, but wo have been
unable to get any precise infomation on the subject Never
theless the wmcapucity and deformity are such that treatment
becomes absolutely nooessary

The diagnoes 18 obvious excopt perhaps in complex disloca
tions but here again there 18 no question of downg without
an X ray examination

Treatment

Bpeanl orthopedic mampulations are negessary_to_bring.
about & reduction, for, as Farabauf
1t 18 imposaible to reduco the dislocation 1if the sesamoids are
not replaced &s 1t 18 those little bones united to ono anothor
by therr thich strap (the palmar hgament) which intervene
and constitute the mrreducible agent

A perfect anmsthema 18 of course indispensable It will be
by preference local, but there 18 no objection to a general
anesthemr  Here Is Farabeuf’s procedure of reduotion

‘ Grusp the phalanx which is & perfect ngd lever forming
part of the dislocation with this lever provisionally main
taned m 1ts semireduced pomtion for its mobihity is its
value one will kmock agminst and displace downwards the
sesamoids which are stuck on the head of the metacarpal A
sudden jolt indicates that one has been successful and this
done 18 all over flemon of the phalanx oocurs sponta
ncously

If the dwlocation 18 complete the prnciple 18 the same and
ons must never exercise traction on a flexed finger or attempt
to flex1t  but on the contrary one must perform the reduc
tion, with the thumb m opposition on an uprghted phalanx
which will be pufled on while sweeping the bone 1t will thus
meet the sesamoid will sweep 1t forwards for it 18 maintained
1n position by two hips of a buttonhole 1t will push 1t on to the
cartilaginous margm, and having knocked 1t overboard the
phalanx will follow 1t instantaneoualy into flexzon

When the dislocation 13 compler  one starts by pulling in
the axis of the metacarpal one then puts the phalanx at a
right angle a manceuvre that carries the sesamoids backwards

and upwards and one places the finger edgewise on the oart1
laginous border on which it (the finger) 18 made to slde by
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to 1t (Fig 110) Movement can be casily obtaned n a lateral
direction but 1s difficult 1n flexion or extension, for the sesamoid

Fig 110  Complete dislocation of the Thumb (after Tixter)
Complete interposition of the sesamoid bones

strap (the palmar hgament) prevents i1t In any case, the
deformity immediately returns

(¢) Complex Dislocation. The thumb is swollen, there 1s hittle
deformuty, for the phalanx appears to be i the axis of the

teral

Metacarpo-phalangeal dislocation of the thumb with la

e dlxsflilace(r(:l)ent (r)pLate end-result showing shght bony deformities
compared with the sound side () P

metacarpal, but 1t 15 shortened  Further, there 15 an overlap
of the phalanx, w hich 1s situated either externally or mternally
to the metacaipal Reduction 13 possible, but the deformity
Leculs as soon ay the traction 15 1cleased
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Personally we have 1n one case been successful i performing
this operation through a small palmar ncision which loads
one direotly on to the lesions for the dislocated head of the
metacarpal 18 smmedintely under the skin of the palm

RESECTION OF THE METACARPAL HEaADp When the disloca
tion 18 wreducible ressction of the metacarpal head 18 then
ndicated. As a general rule such a deowmon 18 taken during
tho course of tho operation for syndesmotomy when one
discovers that despite all the sections the phalanx cannot be
reduced 1t 18 then a case of an old dislocation

The operation 1s usually performed through the olassical
mowsion placed on the dorsal and external aspect (Olhier
Polosson) It may also be performed through a palmar
approach, which 18 1n my opion muoch easier hecause onc
comes directly on to the head of the metacarpal Tho meta
carpal 18 cut through 1ts neck and one must perform a completo
resootion of the head and must not be afraid to remove more
bone 1f ankyloms 15 to bo avoided Moreover this is of no
great inconvemence for the motacarpo phalangeal jomnt has
only limited movements 30 degrees at & maximum

FRACTURES OF THE PHALANGES

Fraotures of the fingers with displacement constitute &
chapter of traumatology the importance of which cannot be
neglected  yet in France no comprehenmve work has been
devoted to them during the last few years apart from tho
article written by my friend J Courvoisier, and myself 1n tho
Travtd de Charurgre Orthopédique

It is commonplace to wmmst on the relative frequency of
fractures of the phalanges snce radiographic ocontrol has
become the rule 1n all cases of trauma But the pomnt that
we think onght to be stressed 18 the relatively serious prognosis
of lemons which one might: be tempted to treat without any
special precautions The bony deformity or even the injury
to the joint are factors of lesser gravity than the damage to the
flexor tendon and its sheath a complication which has been
particularly frequent in our cases and which 18 aggravated
by immobilisation 1n treatment The consequent blockmg
of the finger sometimes leads to & very reserved funotional
prognoss In fractures of the phalanges

We ahall endeavour to show 1n this study the adverse
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digging (so to speak) the uprighted phalanx into the meta-
carpal The dislocation is now smmple and complete . one
fimishes the reduction by flexing the phalanx.”

In theory this procedure 1s simple, clear and logical. In
practice 1t 18 sometimes difficult to perform successfully
Personally, we have seen, as yet, only two cases of these
dislocations, and they were both impossible to reduce by
orthopzdic mamipulation To begmn with, one cannot get a
sufficient grasp of the phalanx, and this 1s why Farabeuf had
had a special pair of forceps made Descarpentries used a
small pm passed through the base of the phalanx and was
thus able to get a powerful pull to dislodge the sesamoids
Then again, when the flexor tendon is on the external aspect
of the head, 1t 1s very difficult to dislodge 1t forwards, and this
1s another cause of dafficulty in reduction Nevertheless, one
must never omit a serious attempt at mampulative reduction

Surgical Methods

The Dislocation 1s Irreducible. All the methods described
during the last century are now out of date We only mention
the cuttmg of the collateral ligaments, of the muscles and
even of the tendons Ther€ are only two practical procedures
to be adopted, section of the intersesamoid hgament (the palmar
ligament) and, as a last resort, resection of the head of the

\

metacarpal \

SECTION OF THE INTER-SESAMOID LIGAMENT (THE PALMAR
LicaMENT) was first suggested by Jalaguier, who performed
1t by subcutancous tenotomy, a method which 1s also out of
date

The open operation was advocated by Farabeuf ‘One
starts by mobilising the phalanx, 1 oider to rupture any
recent adhesions that might have Tormed One then ncises
the soft parts over a Jength of 2 to 3 ¢cm and internal to the
extensor tendon, the mmeision must oveilap the dorsum of the
phalanx, n order to exposc fully the articular ends, which are
kept open, and separated by a tenaculum and by strong traction
on the bones One now cuts through, with a strong kmfe and
by using the metacarpal as a chopping log, the palmar hgament,
between the sesamoid and the tendon, from its attachment .
with the phalanx to its free boider, finally, onc displaces
the two free borders so made and nterposcd between the

surfaces ”’ (2)
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or oblique It would be 1dle to describo all of them in dotail
for cach type has multiple varzotics.

Tre DISTLACEMENT  The only interesting point 18 to know
if there 18 displacoment and what may bo tho result thereof
Impaoted fractures (gencrally transversc) are not displaced

On the other hand one may sce shortening duo to overriding
1n obligue fractures whether the obliquity is lateral or antero
posterior and angulation of ono or other fragment at the lovel
of the fracture a displacement which ocours mainly in trans
verse fractures but also, to a cortain extent In obhque nnd
spiral fractures

It can bo attmbuted to tho predominance of the cxtensor
tendon over the flexor thoe extonsor pulling the distal end of tho
dustal fragmont backwards  But the leading part mnay well be
attributed to as Bohler (4) says and illustrates (Fig 112), the

tomeity of the interossc and lumbncals which run along the
length of the first phalanx and which are astride the dorsum of
the second.,

This forward displacement of the fragments appears to be
the fundamental factor that influences the prognoms and tho
trestmont rather than the sumple shortening which is casily
reduced

Tho phalanges like the metacarpals have & alight ourve
with an anternor concavity which we call the pronator
ourve  The disappearance of this curve and the existence of
an angulation of the fragments open posteriorly and with a
forward projection, would appear to have a double effect
From the purely morphological point of view there comes into
beng & palmar buffer, which is according to the degree of
angulation more or less disabling in graspmg Much more
Important however 18 the threatensd danger to the flexor
tendon and its gheath by the palmar projection of the two
fragments which are irregular and jagged. We have seen &
case of complete suboutansous rupture of a flexor tendon so
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effect of this factor on the prognosis and 1ts practical corollary
the necessity for very careful treatment

Frequency

The frequency relative to fractures in general 1s difficult to .
appreciate Malgaigne estimated 1t to be 1 4 per cent , more
recently, Plagemann found 1t to be 5 4 per cent

On the other hand, Ghett1 (of Pisa) (3) has just published
a paper dealing with 414 cases, from which we extract the
following figures regarding their frequency in different fingers
and 1 different phalanges The fingers most commonly
affected are in the following decreasmg order the thumb, the
mndex, the middle finger, the hittle finger and the ring finger
The proximal phalanx is the most often fractured (53-5 per
cent ), next the termmal phalanx (30 6 per cent ), and lastly
the second phalanx (15 9 per cent ).

Mechanism and Pathological Anatomy

The morbid anatomy and the mechamism of the lesions
afford useful information for the understanding of the prognosis
and treatment, and 1t 1s entirely from that pomt of view that -
we shall study them

We shall distinguish fractures of the proximal and second
phalanges from those of the terminal phalanx

Fractures of the First and Second Phalanges

The phalanges are mimature long bones, and 1t is essential
to deal separately with fractures of the shaft and those of the
head and the base They are the result of direct or indirect
trauma. In direct trauma, the shaft 1s broken and the normal
curvature of the bone 1s abolished In wndirect trauma, the
force 1s transmitted through the long axis of the bone and
fractures are the result of torsion or exaggeration of the
curvature

The study of the lesions themselves appear to be of much
more 1mportance to us, if they are correlated with the physio- *
pathological end-results -

Fractures of the Shaft. Apart from mcomplete or fissured
fractures, which may be situated anywhere along the bone,
the direction of the fracture 1s very variable transverse, spiral
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or oblique It would bo 1dlo to deseribo all of them n detail
for each type has multiple varietica

Tre DISPLACEMTNT The only interesting point is to hnow
if there is displacoment and what may be the reault thercof
Impacted fractures {gencrally transverse) are not displaced

On the other hand one may sco shortening duo to overriding
1n obhque fractures whether the obliquity 1s Internl or antero
posterior and angulation of ono or other fragment at tho lovol
of the fracture & displacement which ocours mainly 1n trans
verse fractures but also to n certain extent in oblique and
spiral fractures

It can bo attributed to tho predominanco of tho cxtonsor
tendon over the flexor tho extensor pulling the distal end of the
distal fragment bachwards  But tho leading part may well be
attributed to as Bobhler (4) says and illustrates (Fig 112} the

Fig 112 Schematie drawing
showing how the direction and

tonieity of the interossci and lumbricals which run along the
longth of the firat phalanx and which are astride the dorsum of
the eecond

This forward displacement of the fragmenta appears to be
the fundamental faotor that influences the prognosi and tho
treatment rather than the simple shortening which is casily
reduced.

The phalanges lke the metacarpals have & slight curve
with an anterior concavity which we csll the promstor
curve  The disappearance of this curve and the existence of
an angulation of the fragments open posterlorly and with a
forward projection, would appear to have a doubls effect
From the purely morphological point of view there comes mto
bemng & palmar buffer, which 18 acoording to the degree of
angulation, more or lees disablmg n graspmg Much more
important however 1s the threatened danger to the flexor
tendon and 1ts sheath by the palmar projection of the two
fragments which are irregular and jagged We have scen a
case of complete suboutaneous rupture of a flexor tendon so
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caused, and a case of complete blocking by secondary adhesions
A whole series of lesions may be met with hetween these two
extremes

Fractures of the Head and the Base. They are of particular
mnterest because they involve the joint suifaces

(a) Fracture of the Head This fractuie 1s, 1n our experience,
most commonly seen 1n the proximal phalanx (Figs 115 (a) and
115 (b))

Rarely, the fracture 1s transverse and detaches the two
condyles, displacing them backwards to a right angle and
dislocating, thereby, the second phalanx on the first

Much more often the fracture 1s oblique The lmme of
fracture starts on the middle part of the articular surface to
fimsh on the Iateral surface of the diaphysis, causing the
detachment of one condyle, which 1s displaced at an angle of
90 degrees, o1 even of 180 degrees

Sometimes the line of fractuie 1s even moie complex and
involves the other condyle, which 1s also detached.

(b) Fracture of the Base. The most frequent lesion 18 a
fracture that separates a tiiangular piece, dorsally or more
often on the palmar aspect, i the latter case the diaphysis
slides upwards and backwards

It must be noted that 1t 1s only at the base (Fig 116) and
1 young subjects that one meets with epiphyseal detachments,
but these are unusual cases (Fig 117)

In bref, fractures of the phalangeal extremities are often
accompanied by severe displacements angulation of the
detached fragment, which points forwards, shding backwards
of the diaphyseal fragment, and thus these lesions very often
deserve the name of ‘‘ fracture-dislocation,”” which, apart from
the articular lesions caused by the displacement, endanger
particularly the free play of the tendon in 1ts sheath

Fractures of the Terminal Phalanx

Fractures of the termmal phalanx assume a real individuality
on account of the special setiological and anatomical factors
that characterise them

They are caused by two mechamsms A crush, forced
flexion , the finger 1s caught and immobilised at 1ts end while ~
the hand 1s violently pulled upwards or downwards TEach of
these wtiological factors accounts for different anatomical

features
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caused, and a case of complete blocking by secondary adhesions
A whole series of lesions may be met with between these two
extremes

Fractures of the Head and the Base. They are of particular
mterest because they involve the joint surfaces

(a) Fracture of the Head. This fracture 1s, 1n our experience,
most commonly seen 1n the proximal phalanx (Figs 115 (a) and
115 (b))

Rarely, the fracture 1s transverse and detaches the two
condyles, displacing them backwards to a right angle and
dislocating, thereby, the second phalanx on the first

Much more often the fracture 1s oblique The line of
fractwie starts on the middle part of the articular surface to
fimsh on the lateral surface of the diaphysis, causing the
detachment of one condyle, which 1s displaced at an angle of
90 degrees, or even of 180 degrees

Sometimes the line of fracture 1s even more complex and
involves the other condyle, which 1s also detached

(b) Fracture of the Base. The most frequent lesion 18 a
fiacture that separates a triangular piece, dorsally or more
often on the palmar aspect, in the latter case the diaphysis
shdes upwards and backwards

It must be noted that 1t 1s only at the base (Fig 116) and
1n young subjects that one meets with epiphyseal detachments,
but these are unusual cases (Fig 117)

In hrnef, fractures of the phalangeal extremities are often
accompanied by severe displacements angulation of the
detached fragment, which points forwards, shding backwards
of the diaphyseal fragment, and thus these lesions very often
deserve the name of ‘‘ fracture-dislocation,”” which, apart from
the articular lesions caused by the displacement, endangel
particularly the free play of the tendon in its sheath

Fractures of the Termunal Phalanx

Fractures of the terminal phalanx assume a real individuality
on account of the special wtiological and anatomical factors
that characterise them

They are caused by two mechamsms A crush, folced
flexion , the finger 1s caught and 1mmobilised at 1ts end while ~
the hand 1s violently pulled upwards or downwards Each of
these tiological factors accounts for different anatomical

features
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The signs of oblique fractures are less obvious and they are
more so as the direction of the fracture approximates to the
longitudmal axis of the bone But the pamn and the swelling,
assoclated with shorteming, suffice to raise one’s suspicion,
despite the absence of abnormal mobility \ )

In fractures of the head and the base the signs are masked
by those of an ordinary spram, except, of course, mm those
accompanied by posterior dislocation where the diagnosis s
easy Articular and peri-articular swelling 1s very marked,
giving a conical shape to the finger ~Abnormal mobility 1s
sometimes difficult to elicat, but pam on movement and the
presence of exquisite tenderness make one suspect a fracture
which only the X-ray 1s capable of revealng

Fractures of the terminal phalanx assume quite a different
aspect on account of the ungual lesions

Sometimes the patient seeks advice for a large sub-ungual
heematoma, which 1 itself makes one suspect a crush
fracture

Sometimes a special appearance 1s imparted to the lesion
by a transverse break in the nail accompanied, 1n certain cases,
by lateral deviation of the finger end In other cases the
nail 1s detached, torn or raised from its base The last two
lesions of the nail correspond to fractures caused by forced
flexion, mvolving the middle of the bone in the first case and
the base 1n the second

When confronted with such lesions of the nail, systematic
X-ray examination must be performed unless a contused
wound necessitates a surgical exploration

In the case of avulsion of the extensor tendon the clinical
picture 1s easily recognisable

The patient presents himself with the terminal phalanx in
half flexion, and this he 1s unable to extend, although passive
extension and active flexion are possible Strictly speaking,
there 1s nothing which allows one to distinguish clinically
between this lesion and the simple rupture of the tendon near
1ts msertion The importance of this diagnosis 1s msignificant
as the treatment 1s the same

Prognosis

The prognosis of fractures of the fingers bears, unfortunately,
no relation to the apparent insignificance of the lesions, and
we shall consider 1t successively for fractures of the shaft,
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fractures of the head and tho base of the two proximal
phalanges and finally for fractures of tho terminal phalanx

The prognosis of fractures of the shaft 18 not entirely regulated
by the bony injury Indeed, consohdation occurs regularly
m about twenty days and to our hnowledge pseudarthrosis
never ocours  But one must fear the posmbility of persstont
troubles due to callus thich callus and, above all vicious
callus formation, which rarely ocours when there is lateral
angulation but which 18 common 1n cases of angulation open
backwards This latter deformity incapacitates much less by
the mechanical obstacle that it causcs m palmar fledon than
by the compresaion of the tendon sheath interfering with the
free play of the tendon even 1f neither the sheath nor the tendon
hes been injured at the time of the accident

We arrive at the conclusion that as soon as there 1s displace
ment the prognoss of fractures of the shaft 1s no longer
affected by the bony projection but by the condition of the
tendon. The latter may be injured or more rarely cut at the
time of the accident or at a later stage 1t may be blocked by
callus and, even 1f the treatment 1s well carried out and the
deformity reduced adhesions will form and will lead to a
diminution i flexion from the very moment that the tendon
gheath has been torn or contused.

Fractures of the head and the base have thewr prognosis
dominated by the joint damage for here alse consolidation 18
the rule In this respect it is wise to distinguish the cases with
grosas displacement from those without

If the displacoment 1 slight the prognosis is relatively
favourable remdual arthrits persiste and the joint remams
panful and wdematous for many months

‘When the displacement 18 severe or cannot be reduced (as n
the case of certain fracture-dslocations) the jont always
remamns partwally stiff with peraistence of some alight move
ment  The finger 18 deformed, painful with trophie lesons
and 1t may be necessary to intervene socondanly

Fractures of the Terminal Phalanx. It 18 amongst these that
some cases of pseudarthroma have been observed a complication
which Imparta to the finger a sensation of softness, giving nse
thereby to difficulty in performing any work requiring precision,
We have never scen this comphoeation, but we have on the
other hand mseen the more common one of exuberant callus
which causes pain by encircling the nerve endings and which
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sometimes betrays, as we have observed, the presence of an
unrecogmsed old fracture

Apart from these true bony complications, the prognosis of
fractures of the terminal phalanx 1s overshadowed by the fact
that they are frequently compound, and that there 1s a sub-
ungual hzematoma or a rupture of the naill A survey of these
lesions has been given in Chapter I, p 44

From the esthetrc pont of view, the vitality of the nail
may be compromised m fractures caused by forced flexion
When the matrix remains mtact a new nail grows, but when
1t 1s 1njured 1ts blood supply 1s no longer assured and the loss
of the nail 18 final

Avulsion of the dorsal edge of the terminal phalanx has a
good prognosis when judicious treatment 1s carried out as early
as possible Union 1s then the rule, if not, fibrous union
occurs, leaving the terminal phalanx in flexion The mncapacity
varies a good deal, bemng much less m those whose work does
not entail the use of the fingers

Treatment

Personal verification of the late prognosis of fractuies of
the fingers has led us to pay particular attention to the
treatment In no case should i1t be neglected, and no one
should be satisfied with shpshod methods Anything that
1s concerned with the function of the hand 1s of too much
mmportance not to deserve the greatest attention in the choice
of treatment and 1n 1ts conduct and supervision

Methods of Treatment

Numerous methods, fiom smmple 1mmobilisation to
continuous traction and open operations, have been advocated

Simple immobilisation 1s very imperfect because 1t aims at
securing union without attending to the reduction of the
deformity It may be carried out on a straight splint o1,
better still, on a curved metal splint, which secures
mmmobilisation 1 the position of function

Reduction followed by immobilisation in plaster has also
been considered satisfactory by some  The displacement i
reduced under local or general anwesthesia by traction on the
finger, and this temporary reduction 1s followed by the
apphcation of a plastet This treatment 1s quite 1llusory, for
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the deformity recurs immedately after ceasation of traction
even 1f immobilisation is offcoted by plaster

It 18 now generally admitted that only continuous traotion
18 capable of effeoting both traction and fixation. But m view
of the shortncss of the article on which traction 18 effcoted 1t
18 difficult to give o solid bama to thus traction. In the Fronch
didactio works oven the recent ones 1t 18 still described that
troction should bo effected by a loop of atrapping or by a silk
thread passed through the nail  The principle 15 to immobilise
the palm of the hand and the finger on a wooden splint at the
end of which a rubber band is placed to mamtain traction on
the finger

But strapping slips off and rcquires almoat constant care
and the splnt requires frequent adjustmonts Then agam
traction on the nail s very unsuitable (it 1 painful and the nail
breaks eto) Finnlly movements of the other fingora are
difficult and the cud result 18 stiff and painful joints

Japanese finger stalls  have been advoeated for traction

they are plaited rico straws which adhero to the shin and
constrict the finger 1n proportion to the amount of traction
exerted They can bo employed only n froctures of the
proxumal phalanx and thoy are not without danger for if
traction 18 not cqually distributed on every part of the owroum
ferenco of the finger compressnve troubles and oven bruising
may occur

In reality the best method of continuous traction appears
to bo the one advocated by Bohler and tho prineiples of which
are as follows reduction and extension by a rustless wire
passed through the pulp of the finger immobilisation on o
gplint wlich 18 bent mm modernto palmer flexion, mmediate
and active mobilsation of all the sound fingers This method
has numerous advantages perfect toleration maintenance
of fixation freedom of the other fingers and umion with the
mimmum of articular st:ffness

Bemdes these orthopedio procedures operative treatment
hasits partisans  cither simple open reduction or osteosynthesis
The lattor 18 performed either with plate and screws or by
neiling the length of the diaphysis after the techmique of A.
Lambotte If the reduction of an articular fracture proves
to be imposaible then a resection 18 the only recourse Finally
fractures of the terminal phalanx demand very special treat-
ment which will be fully dealt with.

FTED OF WAXD 1
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Amongst all these methods 1t 15 necessary to know how to
choose the one that 1s Iikely to give the best results in each
particular case We shall endeavour to give our views on this
problem of choice of treatment by drawing, on the one hand,
fiom our own cases and, on the other, {rom the principles and
procedures desciibed hy Bohler in his remarkable book

Choice of Methods

It 1s necessary to deal separately with displaced fractures
of the first and second phalanges, and with those very special
fractures of the tetminal phalanx

Fractures of the First and Second Phalanges

The problem 1s complex and must be dealt with separately
according to the site of fracture base and head or shaft

Fractures of the Shaft. Their reduction necessitates the
fulfilment of two conditions the reduction of the overlap
and the correction of the angulation

Now, 1f 1t 18 1elatively easy to perform the first, 1t 18 much
more difficult to act against the interosser and the lumbricals,
which, as we have seen, are the cause of the angulation

Two methods are to be discussed osteosynthesis and _

continuous traction

OSTEOSYNTHESIS appears, at first sight, to be the method of
choice because 1t allows for exact reduction and absolute
fixation

In practice, however, plating 1s difficult to perform , the
bone 1s small, correspondingly small instruments are necessary,
the cortex 1s hard and the only accessible part of the bone 18
the dorsal surface, which 1s convex 1n all directions

Two procedures are to be 1etammed wire binding and
transarticular nailing  They have been perfected by A
Lambotte (5), in whose hands they have given excellent
results He makes a skin incision along the middle of the
dorsum of the first phalanx, and then shts the extensor tendon
longitudinally into two equal paits The operation completed,

some 1nterrupted sutures of fine silk unite the two parts This

trans-tendinous approach gives an excellent exposuie and
Jeaves 1ntact the nsertions of the lumbricals and 1nterosser on
the edges of the tendon ‘

WIRE-BINDING 15 reserved for oblique fractures  The
ncision 1s carnied over the whole length of the phalanx and

)
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btalned by
spatulas exposo the mte of fracture  Reduotion 13 of

t:ctmn on Museus & forcops which grasps the ond of the fingor
across the nail and the fragments arc mamtained in good
pomtion by bullet foreops

%

Fig 11 Transverse|fracture of the proximal phalanx with lacernent
s 118 trglrt.ed by nlﬂln,:(dcn Lambotts} mih disp
Bnding is then performed with two wires of } to § mm
diameter passed around each extremuty of the fracture with a
ourved needle  Care must be taken, when pasmng the needle
to scrapo the anterior aspect of the phalanx 11 order to avoid

11—~



324 IFRACTURES WITH DISPLACEMENT

mjury to the flexor tendons Active and passive movements
are started on the following day

TRANSARTICULAR NAILING 1s done for transverse fractures
The skin incision extends beyond the head of the phalanx to
the middle of the distally situated phalanx Section of the
tendon opens the dorsal aspect of the inter-phalangeal jont,
and by fully flexing the distally placed phalanx, the head of the
fractured phalanx 1s well exposed Reduction 1s effected by
the usual means A nail 1s then driven longltudlnally through
the shaft of the bone from the summit of the articular head
The nail used 1s an ordinary nail with a round head and
a diameter of 15 to 2 mm and of sufficient length so that 1t
penetrates the two fragments to an equal depth (Fig 118)
4 to 5 cm for a fracture of the middle of the phalanx. In
order to facilitate 1ts mnsertion, 1t 1s a wise plan to bore a hole
through the head with an American diill of smaller diameter
than the naill This done, one drives the nail i with hight
blows of a hammer and the head of the nail beneath the cartilage
with a nail punch The soft parts are brought together and
movements are started 1immediately

The latter techmque shields the metal better and gives
perfect toleration The result can still be improved upon 1if one
utilises, as Lambotte himself does, a magnestum nail which 1s
spontaneously reabsorbed Osteosynthesis thus appears to be,
n transverse flactuies, much superior to simple open reduction,
the result of which 1s always uncertamn

But, whatever procedure 1s adopted, tieatment by open
operation exposes the patient to the dange: of infection, which
1s particularly dangerous imn these cases, on account of the
proximity of the flexor tendon sheath and the joints above
and below the fracture And, even if the operation 1s successful
from this point of view, the manipulations, which are always
somewhat brutal, and the damage to the soft parts may bring
about blocking of the tendon, despite a satisfactory anatomical
1esult

In practice, the open method appears to us as an exceptional
one mdicated only when a good 1esult cannot be obtained by
properly pe1 formed orthopedic means

CONTINUOUS EXTLNSION 1s, as a matter of fact, the method
which 1s Iikely to give the best 1esults with the mmimum of
11sks 1 the majority of cases  We have already shown the
difficulties and the shortcomings of traction by adhesive
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plaster or Tapanese finger stalls The most satisfactory
technique is the ono that Bohlcr has so carcfully deseribed Wo
summarisc it without fear of delving too much into s book

Fig 110 Treatment of a fracture of the proximal phalanx of the fourth finger

Dorsal plaster sphnt applied to the hand in slght dormiflexion aml tho
fingee splint on the palmar ke Tha bent angle of the flnper sphint lies under
the fracturo of tho provimal phalanx The finger #plint i bent wo that tho
two portlon4 aro only one flnger brea tth apart other flngers can be
fully actively extended (after Bohler)

Reduction is performed under local anwsthesin (5 cc of
2 per cent of novocaine wjected mnto tho hematoma of the
fracturc) by traction on the finger and counter trnction on
the upper arm  During the mamtenance of traction o dorsal

Fig 1%0  Appllance for a fracture of the proximal phalanx
rwal plaster aplint extending to the kmuckles, tho wrmt buing slight)
dorsiflex Finger splnt on the palmar wde 0 bent that the Lnl?xgklah::iu{
ia flaxed 45 degreos, the mud joint 90 degrees, and the terminal joint 45 degroen,
The termunal phalanx then liew paralle] to the metacarpal. wire through
the tip of tho finger i4 tred to tho end of the finger splint, and thus, in its tum,
E‘:‘l:lhtu;\od by soft wire to the base of the flnger aplint at tho wrist (after

plaster sphint is placed from the elbow to the hends of the
metacarpals the wrist being 1o elight dormflexion (Fig 119)
The operator then shapes the finger splint to hus own hand
in such & way that tho thumb can be laid across 1ts concavity
and the highest pomnt of the curve will come to Lie below tho
site of fracture (Fig 120) and then applies 1t to the patient s
frnctured finger and covers 1t with & plaster bandege A
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rustless wire 1s passed through the tip of the finger with a
needle-holder The two ends of the wire are passed through a
piece of wood measuring 1 X 2 cm to separate them and to
prevent compression of the pulp of the finger With an awl, a
hole 1s made thiough the padding at the end of the finger
splint  The fracture 1s reduced by longitudinal traction,
lateral pressuie and by progressive bending over the splint

— ——— e — -}

{

Fig 121 Apphance for fracture with displacement of the proximal phalanx
of the index finger Good reduction

The finger wire 1s passed thiough the hole at the end of the splint
and knotted Care must be taken that too much traction 1s
not used, as this may cause pressure sores on the flexor side
This 15 especially likely to occur if the finger 1s first placed on
the sphnt mn an extended position and then bent ”  ““The
finger sphnt must be <o bent that the metacarpo-phalangeal
jomt 1s 1 45 degrees flexion, the first mnter-phalangeal joint
m 90 degrees and the second n 45 degrecs, the termmal
phalanx then lies parallel to its corresponding metacaipal ”
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* Now X rays are taken. If tho position 18 good tho end of
the splint 18 fastened to the wrat by means of soft wire so that
1t cannot be unbent intentionally or unmntentionally thus
slacheing tonson  Tho cast should be so cut 1n the palm
of the hand that the distal palmar transverse creaso lies
free

This fixation allows for flexion extension and spreading
aut 1f the eound fingers and theso active movements must
start immediately specinl care being taken to get full flexion
of the terminal phalanges  As a result of this when the cast
18 remaved young people can move the fractured finger freely
and old people after a few weeks

Appliances that mamntain the finger n full extenmon
abolwh this active flexion which 18 s0 important Further
traction by wire 18 well tolerated and 1t 18 not necessary to
resort to small models of Kirchuer 8 wires and callipers nhich
have been advised by some

This method when correctly performed appears to be advis
ablp from every point of view, but in conclusion we shonld like
to mention some errors of treatment which acoording to
Bohler may compromuise the end result

Too short a dorsal plaster splint

Fixing the finger sphnt to the wrist by an ordinary bandage
or leather onff

Negloct to attach the two ends of the finger splint together
with wire

Negloct of control X rays after sphnting ’

It 18 now seven years mnce I commenoed to utilise the
methed of Bohler on every posmble occamon I have never
been s&ble to obtam the good reductions obtammed by its
ongnstor as lnstrated by his published radiographs Thu
s becsuse his apparatus 18 not one of continuous extepsion,
for the wire has to be tightened several times & day  one must
not therefore wait for a delayed reduction to oocour
when the fracture is not reduced at the time of aplnting
Wire extenaon 13 n my esbmation am excellent method of
Fizaton but only after the fracture has beem raduced

Here 18 the procedure that I follow at the present moment
The plaster and the splmt sre apphed exacily as Bohler
deecribes 1t I prefer to tranafix the pulp with & rustless neodle
of Lane which1s cut off at both ends and to which No 3 mik
18 tied and majntained 10 pomtion by two small aquare pieces
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rustless wire 1s passed through the tip of the finger with a
needle-holder The two ends of the wire are passed through a
prece of wood measuring 1 X 2 ecm to separate them and to
prevent compression of the pulp of the finger With an awl, a
hole 1s made through the padding at the end of the finger
splint  The fracture 1s reduced by longitudinal traction,
lateral pressure and by progressive bendmg over the splnt

————

Fig 121 Apphance for fracture with displacement of the proximal phalanx
of the index finger Good reduction

The fingér wire 1s passed through the hole at the end of the splint
and knotted Care must be taken that too much traction 1s
not used, as this may cause pressure sores on the flexor side
This 1s especially Iikely to occur 1f the finger 1s first placed on
the sphint mn an extended position and then bent ” “The
finger sphnt must be <o bent that the metacarpo-phalangeal
jomnt 1s 1 45 degrees flexion, the first mter-phalangeal jomnt
m 90 degrees and the second 1n 43 degrecs, the tcm’n’nml
phalanx then lies parallel to 1ts corresponding metacarpal



Fig 1° Oblique fracture of ﬁl:mﬂm phalanx with shortening and
alight degree of displacement ngering the tendon  Wire extension
lateral compression with a clothes peg which 1s put on for one hour three
tumes a day






Fig 1% Oblique fracture of the proximnal phalanx with shortenung and
nll(ht degree of displacement en g the tendon Wire extension
compression with a clothes peg which s put on for one hour three

(T famp 325
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Fractures of the Terminal Phalanx

Theabove mentioned troatment 1 not apphicable ta feadtures
of the terminal phalanx punhy on aecount of the arcluteetun
of the bone  Thar treatment §o In fact pnded by vmy
pecitl indications that vary accorhing to the ease They
e morcover of frequent oceurmnec and we will thercfore
deal very earcfulls with the thatment

Three vaneties are to be con idensd fraeturcs by bueting
frmcturee 1y floaim and fractunca duc to avalaon of the
In<ertion of the extensor tondan

Fractures by bumsting are retn n two forms  the usuni
tvpe I« one in which a «ub ungual ha matoma ealls attention
to an underlying fractun the froguenes of which 1w not
generally recopmised  ont of 10 ca< < of sub ungual hrematomn
¥e found an arweonted ftacture m 4 They an open
fractures  which unquestionably necewatate an opermtion on
aecount of the danger of mfiction and above all on necount
E’f the poscibihits of tetanus ns attested by the cares of Bumrd
r P 38)

But the question of treatment becomes much more difficult
¥hen there ia no sub ungual hrematoma  and they aro tho
cases 1n which tho freture may be missed of radiograph 18
not taken Thoy are closed frnotures 1 which there Is no
immediate danger and 1t is only the posaibility of scquels
that may lead to an operatine decision  Now thero are two
undemablo facts

Although we have never acon psoudnrthroas many oascs
have been reported in which the finger was deformed nt the tip
and gave rise to considerable disabihty 1n errtmin professions
(musicians alalled workers etc )

Further callus may be painful and exuberant and we know
of o case 10 which porsstent paing were only relieved by the
rescotion of the fracture area and the removal of the callus

We therofore advise systematic operntion The method of
approach to the terminal phalanx 18 Ly & lateral moismon
through the pulp and all looss fragments of bone are removed
with a spoon or forceps  Primary suture 18 indicatod in this
type of cam for 1t, reduces the temporary incapacity to about
fifteen dayn

Flexton fractures are also open fractures which demand
notive mtervention
Somotimes the lemon presents the typleal chnical picture






FRACTURES OF THE PHALANGFS 131

the third near the mte of fracture  Theso three needles wero
then mterloched by two wooden spatulas one placed on cach
mde of the finger and through which the needles wero paseed
The reduction was well mamntamed and tho fracturo was
united 1n a month when I removed the needles (Fig 123)

Tho duffioulty and danger of conservativo treatment compol
us to advocate the romoval of the distal fragment in casea of
worhs aceidonts  Since all the soft parts aro retamed the
removal of the bony fragment 18 of Little mport and the
patient rapidly adapts hamself to now tactilo sensations It
is 1n connection with the nail
that the end results aro most
annoymng  partioularly 1n
women If the matrix 1s
intact the nnilwillgrowagam
but 1t will bo a httle shorter |
and a hittle more curved than M
normal If the matrix 1salso N
injured tho loas is permanent 3 L"’
One must bo mm no hurry N
and one must wait for the scar 95~ ]’?
to tahe its permanent shape _
before trymg to improve its ~ = 4
ugly appoarance by one of ¢~ {:"}
the procedures of reparative
surgery Fyg Pealtlon in which thy

Avulsion of the insertion should hilst
of the extensor tendon 18 the of the extensor tendon so as to
last variety of fracture of m) hyper-extension  (after
tho fingers to be congidsred
from the polnt of view of treatment Here both orthopedic
and operative treatment have their place

Orthopaedio treatment 18 only of value 1 recent cases
cases soen within hours of the accident Indeed at the end of
two or three days tho hmmatoma between the fragments
organises and makes reduction mmposmble  The treatment
consists in immobiising the terminal phalanx in hyper
oxtension for three weeks in order to approamate 1t to the
smell bony fragment which 18 drawn upwards by the oxtensor
tondon.

Hyperextension is effected either by mamtaiming the finger
tightly bound to a sumple shest metal sphnt raised at 1ts end
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of o broken nmil - The treatment 15 comple Agan the case of
the erush with <ub ungunl haematoma, 1t 19 only necessary to
temove the distal portion of the nml, expose the site of fracture,
Clean o, 1emove the loose preces of hone, dress the wound and
nnmobilice the finger on o sphint
Somectunes there is avnlsion of the nml - the fracture affects
the bha<e of the ternnnal phalany The problem 15 more
dificult and one may heatate between conservative ticatment
with 1eplacement of the nail
and ablation of the distal bony
fragment along with the nail
Ao lar as we are conceined,
we 1eject «imple replacement
of the nail for two 1easons
1t 15 most difficult to obtamn
satisfactory reduction Fixation
of the distal fiagment 1s 1m-
possible Doreal pressure
applied to the termmnal phalanx
immobihsed on a small palmar
sphnt 1s an 1llusory device on a
small fragment of bone that slips
Jwe 121 Reduction of a fracture of every time Ostcosynthesisis, for
the terminal phalany its part, practically impossible
\ nccdle w pas~cd through the on such minute pieces of bone
roft parts an front of the ba<c of Apart from this question of
the bonc Another 1 passed
conservative treat-

fiont of the distal cnd  The fractwe  1eduction,
1s reduecd and a third needle 15 ment exposes this compound

rod 1ot o610 PRI fracture to the 1sks of nfoction
roden patuing timough ey, 0Steomyelitis, - prolonged sup-
they are passed puration, loss of the nail and
even arthritis

Three years ago I was faced with an epiphyseo-diaphyseal
fracture of the terminal phalanx of the thumb which was six
days old and not infected , the small diaphysis was displaced,
head forwards, and was completely separated from 1ts epiphysis,
which was pulled downwards by the long flexor tendon
Wishing to retamn this phalanx, I adopted the following
procedure, which I have not had occasion to use since

The fracture was reduced under local anssthesia  Three
Lane’s needles were passed through the pulp along the palmar
surface of the bone, one near the tip, another at the base and

\\mnh n
patuln

woolden spatula
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or, better still, by mmmobilising 1t o finger stall as advocated
by Kulenkompf (s 1214, 125)  The finger stall 1s made with
sl plaster bandages or with bandages mmpregnated with
cellulonl Cave must bhe tahen while 1t 19 getting to press the
end of the finger agamst some 1esistant objeet n order to
proditee by perextension 1 performed within the specified
time, this method may give excellent 1esults

Surgical treatment s mdieated m all eases m which the
above trentment has fuled o1 ecannot succeed  Bohler
expressly advises agamst mtervention for two reasons 1t 1s
diflicult to find any thing to suture to on the termmal phalanx,
for the penosteum 1s very adherent, the skin of the region
of the nul s very thim and very difhienlt to suture  We have
evolved the following techmque, which avoids those difficulties

Do not attempt to suture
the tendon, but re-1mmsert 1t
mnlo the ternmanal phalanx

Do not meise on the dor-
sum, but lateially The
maeision 15 made along the
edge of the third and second
phalanges, 1t 1s then curved
across the dorsum of the
fitst phalanx to terminate
on the opposite side The
skin flap thus outhned 1s dissected, Iifted and retracted The
end of the extensor tendon i1s ficed, freshened and, with a
needle threaded at one end of the sutuie mateiial, a stay lace
stitch 1s passed thiough the end of the tendon?

A small perforator 1s now passed through the base of the
tetminal phalanx and 1ts point 1s made to pileice the skin on
the opposite side  ““ The other threaded needle 1s passed
through the 1ncision and made to appear on the opposite side
after perforating the sk through the hole made by the
perforator, the latter 1s now slowly and gradually removed while
the needle 1s pushed after 1t through the same cutaneous and
bony holes There 1s nothing left to do but to tighten and
tie the two ends of the thread, one of which has been passed
through the bone A sold fixation 1s thus obtamed, the
tendon with 1ts attached bony fragment being firmly fixed to
the distal phalanx ”’

1 See ‘‘ Surgery of the Hand,” Vol IT

Fig 125  Celluloid finger stall for rupture
of the extensor tendon
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Results

Tho results of this operation have been entirely satisfnotory
mn most cases 10 some however flexion of tho terminal
phalanx was linted or impossible the operation having given
riso to anhyloms in oxtenmon A study of theso fuilures has
shown me that they wore due to shortneas of the ro inserted
tondon o shortness which is necessary for tho oorrection of
the deformity This is why I have mnce performed in such
cases i aystcmatio resection of the head of the second phalanz at tho
samo time as the tendmnous repair  The flexor tendon thus
slackened does not pull so forelbly on tho terminal phalanx
and 1t 1 then unnecessary to tighten tho cxtensor tendon so
much  After four weohs of immobiisation on o motalhe
splint raised at tho end the movements reappoar and in
two to four wechs they have regained a good amphtude

As to frnctures of the phalanges 1t 1s difficult to know
the results of the different types of ireatment desoribed above
since no statistics are avalable  Bohler gives no end results
and Lambotte only quotes solated cases Our own cases
have been 80 fow that wo can only give a series of impressions

It is essential to reduce fraotures of tho phalanges properly
for tho results of fractures that arc not reduced or badly
reduced are deplorable

Bohlor a8 method of contmnuous traction is very effectivo
but only in maintaiung the fracture in position and not in
reducing it It cannot however prevent bloching of the
tendons for wo know of several such cases (Fig 126)

Rescctions of joints 1n fractures of the heads of the phalanges
give good movement on condition that the resection is wide
and that nerther the extensor tendon nor the skin of the dorsum
is shortened

Tho question is atill undecided, and only a systematio analyais
of the late end resulta of a suffictently large number of fractures

of tho phalanges will bo able to show us the best type of
treatment

FRACTURES OF THE METACARPALS WITH
MARKED DISPLACEMENT

(a) Continuous extension 1s necessary to maintam reduotion
performed under local or general anssthesa, for otherwise
even plaster immobilsation is absolutely futile



Fig 126 Fracture of the base of the proximal phalanx treated b
sion The fracture umted in perfect position but there waz :u;?);m]i?-
block of the flexor tendons plete

[To face p 333
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The w thod b hnateon o anular to that used for fractures
ob the hingar Shotvenuge 1o aboliched by traetion on the
fiagrre dbhosed or the anter phalangeal jomts, while strong
pro ot asoapphed oncthe doranm to correct the angulation
\ ddoral plactar cphint, extonding from the (lbow to the

Ty 127 Schematic deavane of the e 125 In a fracture, the tonicty

forer” acting on the metacarpal and of thic muscle produces a backward
the  phalanx The nteror rue anpulation of the two [ragments
it e pac-e-an front of the meta- (after Bohler)

carpal, tending to ancreace st curva-
ture {after Bohler)

metacarpo-phalangeal jomts i< then apphed and shght pressure
1~ exerted onat <o as to depress it at the level of the metacarpal

fractwe
The pulp of the finger 1« transfixed by wine and the finger 1s

placed on a finger sphnt, which 1s fixed to the dorsal plaster
slab  The finger splimt has been so bent that the metacarpo-

v
V=

Fig 129 Apphance for a fracture of the metacarpal dorsal plaster splint,
palmar finger splint and wire through the pulp of the finger

phalangeal jomt 1s 1 about 15 degrees flexion and the inter-
phalangeal joints mn 30 degiees (Figs 129 and 130)

The fixation 1s finished off m exactly the same way as n
fiactures of the fingers, and movements of all the sound joints
are started from the first day The fixation 1s removed at the
end of four weeks and good movement 1s soon established

(b) Open reduction 1s indicated when orthopadic tieatment
has failled Each method has its own indications —

Wire binding 1in bevelled fractures

Osteosynthesis by plating or, better stall, by wire suture mn

transverse fractures.
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Tranarticular wubng whon the fraeture 18 near the distal
end after Lambotte & teehmaue aleady desertinsd

Theorctieally  opent reduction 4 very simple and casaly
etormed on accomnt of the nervshility and the compar

Fig 130 Fracture of the second, third and fifth m tacarpalt oo \ ravs in
Fi 131ant13

Wires aro pa « 1 through the pulp of the fingeee which aro then plec Lon
Goger splinta, the latter are nmrm tho doral {lint with a pla ter handage
The joints of the phalanges are nct in suflickent N vion Mo plaster | ot
suflicrently trinmed at the le 1 of the firet m tacarpal (after Bohler)

tively large mize of the frngments  In reality the rish of mfoc
tion and intolernnee to the metal aro always to bo fiared
and prudence always demanda a preliminary tral of reduction
by orthopmdic mcans

BENNETT'S FRACTURE

It was the first articular fracturo to be rocogmsed and was
first described by Bennott in 1881 to the Pathological Socioty
of Dublin from a study of five pathological specunens

The line of fracturo starts according to Bennett (6) from
tho middle third of the articular surface and rund dwtally
slong a frontal axis to end on the palmar surface at the june
ton of the proxumal and middle thirds of the shaft 1t shows o
alight curvature facing forwards Robinson has subsequently
nssted on the possibility of & more or less greater obliquity
of the hine of fracture which extends to & more or less groater
distance on the diaphysis

There are two fragments a large fragment conmsting of the
whole of the diaphyma and tho posterior part of the articular
surface and a small fragmont which 18 moro or less important
and which represents the palmar artioular projectwon of the



loe 131 TFracture of the diaphysis of the fifth, third, and second metacarpals
and of the base of the second metacarpal
The distal hrugment of the ~ccond mictacarpal 19 completely  displaced

mwards nnd backwards Al show the tyvpuecal angulation with the angle
fiaing forwards
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g 132 Control X-rays of the case shown 1n Fig 131 taken six weeks later

the fractures are united 1 good position There 13 still some bone
raxé%lctxon Patient, man, aged 35, had full active movement of all h,;/
fingers at the end of twelve w eeks

Vd
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Tranarticulir naling when the foetun 1 onoar the o ol
ond after Lambotte = techmqu alroady desenbesd

Theoreticalll. open reduction 14 vend umpl anl il
performed on account of the arces ity and the compar

I

Fig 130 Fracture of the second third and Alth metacarpals  Heo N avain
Fige 131 ani i3
Wires are pased through the pulp of the flngra, which ae then plac 1w
finger splinta, tho latter aro fixed to the doral aplint with n pla t ¢ bandan
The jomnts of tho phalanges are not in suflickent flxion  Thw phiter | n i
sufficiently trommed at the kevel of the it metacarpal (after 1 b )

£ t

tively large stzo of the fragments  In reahity the rlsh of fnfi
tion and intolerance to the metal are always to Ix feured

and prudenco always demands o preliminary trinl of reduction
by orthopedic means

BENNETT § FRACTURE

It was the first artloular fracture to bo recognined and waw
firgt described by Bounett 1n 1881 to the Pathologieal baciety
of Dublin from a study of flve pathological specaimens

The line of fracture starts according to Bennett (6} from
the middle third of the articular surfoce and runs distally
slong o frontal axis to end on the palmar surface at the junc
tion of the proximal and nuddio thrds of the shaft it khows n
glight curvature facing forwards  Robinson has aubsequently
inmsted on the poambility of & moro or less greater obliquity
of the ine of fracture which oxtends to a more or less greater
distance on the diaphysis

Thero aro two fragments o Inrge fragment consisting of thoe
wholo of the dinphyms and the poaterlor part of thoe nrticular
surfece and o small fragment w hich 18 more or leas important
and which represonts tho palmar articular projection of the
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1y 131 TFracture of the diaphysis of the fifth, third, and second metacarpals
and of the base of the second metacarpal

The distal fragment of the second metacarpal 13 completely displaced

mwards and backwamids Al show the typieal angulation with the angle

fucmg torwards
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Fig 132 Control X-rays of the case shown in Fig 131 taken six weeks later

All the fractures are umted mn good position There 19 still some bone
rarefaction Patient, man, aged 35, had full actine movement of all 7/'

fingers at the end of twelve weeks
ure p 337
~
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Ztiology and Mechanism

The fracturo is caused by two types of njury either a blow
given or teceived on the radial border of the fist or o foll on
the hand (according to kuss (7) this 18 the commonest cause)
which may bo either open the palm of the hand striking the
surface w hile the first metacarpal is in hyperabduction-extension
or closed the first metacarpal being in the palm 1n the position
of forced flexion and adduction

Under the action of this violence two mechamsms are
capable of cauming o fracture

Tearing 1o the hyperextended and abducted postion the
capsule does not give way and 1t 1 the palmar apophyss of the
metacarpal that tears off One can thus explamn only those
fractures with small fragments by resson of tho weakness of
the palmar hgaments

Bursting by direct transmisson accounts for nearly all the
cases (Duroux Kuss) As 18 well shown by Gary 1t matters
not whether the trauma 18 applied to the metacarpal in hyper
abduction or mn hyperadduction the end result 18 that the
pressure 18 always and only transmitted to the overhanging
apophyms which gives way and breaks off

Moreover caroful consideration must be given to the
architecture of the metacarpal. Maglmlo and later Gary (8)
and Siffre inmat on the following point There are two systems
of bone formation at the base an anterior one which is well
developed and which inoludes the palmar apophyms and a
posterior one which 18 thinner Between the two there 18 a
lacunar spacs filled with areclar tiwue and this 1s the weak
spot and aite of election for the break

Clinical Features

Pain 18 intense and mcapaorty 18 complste Conmderable
cedema occurs rapidly around the joint and later extends over
the whole interosseous space When the swelling is stll
shght one 18 struck by a projection mtusted behind the trape-
num this brings into rehef the tendons of the anatomical
snuffbox and gives the impresmon of a carpo metacarpal
dislocataon.

On palpation the deformity 1s confirmed and an antero
posterior enlargement of the base of the metacarpal 18 noticed.

Two signs are essential the deformity which is eamly
reduced by traction in the axis of the thumb but which recurs
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huse  The digplneement, of the fiagments 1s as follows *© the
metacarpal goes upwards and outwards and 19 subluxated

Fiz 199 Bennett's fracture

Hlustration taken from Bennett’s original paper

on the trapezium

It 15, as a matter of fact, retained by the

iluck fibrous bands of the caipo-metacaipal joint, and that

Fig 134 Fracture-disloca-
tion of Bennett (first meta-
carpal)

The small tiangular frag-
ment on the ulnar sde has
remamed m place, while the
base of the metacarpal 1s
displaced outwards and up-
wards

accounts for the rarity of a true
dislocation of the trapezium-
metacarpal joint It must be
pomnted out that, in its upward
tiavel, this fragment approaches
the 1acdial artery where the latter
1uns ovel the trapezium, and that
m the exposure of the fracture
the aitery may be wounded As
to the small palmar fragment,
1t 1s very often not displaced,
or else 1t 1s displaced forwards,
rotated and pomntng nto the
thenar eminence

In short, Bennett’s fracture
1s  an  incomplete  articular
fiacture, ‘‘entwrely respecting
the doisal surface of the meta-
carpal, and detaching the gieater
part of the articular suiface
along with 1ts supporting ledge
of bone which projects into the
palm > (Bennett) JIn the face
of such an exact description,

1t 1s wrong to include with 1t other varicties of fractures of the

base
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Tt 18 necessary, therefore, to insist on the rolative geriousness
of Bennett s fracturs mn contrasting it with tho bonign naturo
of fractures of the bases of the other four motacarpals

Treatment

Bennett s fraoture demands a treatment which 1s very
special and difficult tho techmquo of which, as advocated
by Bohler 1s as follows —

An attompt at mmplo reduction followed by plaster 1immo-
bilisation must be made first

Flg. 135 Bennett s fructy dislocation n d cast
fi

tho
wit.hnpllncrb-:nd.-ﬁ A stainlew steel wire iy passed tho tip of
the thumb end held & wooden spreader It ia fastened to tip of the
finger splint The fingers can be fully extended. The ueual data are insoribed
on the cast (after Bbhler)

Reduction 18 carried out under local anmethesia novocnine
2 per cont A rustless wire 1s passed through the pulp and
1ts ends aro passed through a small pioce of wood measuring
2cm by 1 cm The hand 1s placed in sem pronation and an
asastant pulls with one hand on the four medial fingers and
with the other on the thumb through the intermediary of a
small stich tied to the wire The operator then presses on the
site of fracture and reduces the subluxated metacarpal

The reduction is fixed as follows while the assistant main
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mmediately  afterwards, sometimes with a  charactenstie
ciepitus  The length of the metacar pal 1s not altered (Kuss)—
a sign which gs difficult to 1ccogmse chmeally and which 18
casier to demonstiate by comparng radiographs of the two
sides

Diagnosis

The picture 15 typical and can only be mistaken for a
{rapezium-metacarpal dislocation, which 16 a raie lesion In
the latter the deformity 1s more marked, moie 1egular and
mote difficult to 1educe, but the 1eduction 1s permanent and
occwrs without ciepitus

When displacement 1s shight or absent, the chinical diagnosis
made 18 that of spramn It 13 then necessaiy to study very
carcfully the N-rays (antero-posterior and lateral views), m
order not to muss a fracture which 1s sometimes difficult to
discover even on a film

Prognosis

Bennett’s fractuie always has a serious prognosts When
1t 1s not propetly 1educed, theie occurs 1apidly and defimtely
a syndiome of old fiactute, which has been well desciibed by
Imbert and Cottalorda

The thumb 1emains swollen and crooked All the jomts ale
pamful m then movements with limitation of opposition and
mainly of adduction Graspmg is impossible o1 difficult, 1t 1s
clumsy and without stiength A serious complication soon
appeais, the wasting of the first dorsal interosseous muscle,
an atrophy, which may spread to the other muscles of the hand,
and even to those of the foreaim 1n serious cases The epiphysis
feels laiger than normal, and, by palpating fiom above down-
wards, one comes agamnst a step-like projection which indicates
the diaphyseal displacement The incapacity in these fractures
1s fiom 20 to 30 per cent , further, despite an early diagnosis
and a coriect 1eduction, 1t 1s very 1are for Bennett’s fiactuie
not to leave 1ts mark (swelling, pamn and shght limitation of
movement), all signs of a residual arthritis, the severity of which
1s m direct proportion to the mcompleteness of the reduction
The thumb remains useless and awkward, and 1t 18 not unusual
to see these patients retain an incapacity of 5 to 10 per cent
In certain cases, however, complete function has been restored

(Kuss, Massim)
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rather than with n Dujarters olip (Cottalords, J Guraud
Petrignam)

After the operation it is wise to mamtmn the fracture n
plaster as in the case of a recent ono

After treatment The arm s placed on an abduction splint
if there 13 muoh cedemn

An £00n a8 tho plaster has set movemonts of the sound fingers
of the forearm, of the elbow and shoulder are started

The sphnt 18 kept on for four weeks and another four to mx
weeks of active and pasmive movements massage hot air and
diathermy are necessary for full function

End results’

‘Union 18 perfect with a mimmum or complete absence of
ncapacrty 1n extra artioular fractures The same does not
apply to Bennetts fractures which are articular fractures
with higamentous mjury and which are followed by chrome
arthritis and muscular atrophy

In none of our patients did we see reststuo ad wntegrum they
all had & partial permanent mcapacity amounting from 3 to
12 per cent

In cases of complex lesions of fractures umted m bad
position with deformmty and oorresponding usclesaness of the
thumb the incapaarty may be as much as 20 per cent

Pseudarthrosls. Pseudarthroms may ocour m compound
fractures

In lus thems Carcassonne (9) published a case following
upon a crush  Pseudarthrosis had been present for a year
snd the finger was practically uselees A dorso-external
incision exposed the mte of fracture  The ends of the fragments
were denuded and freshened and co-apted by a Lane plate
The wound was closed without drainage and the finger was
mmobihised 1n plaster m the position of abduction and opposi
ton. A month after the operation the end result waa parfoot

The treatment of pseudarthroms of the thumb by osteo-
synthees is subjeot to the same criticisms directed agamst the
treatment of peeudarthroms generally By this method one
18 obliged to introduoe forergn bodies that delay osteogenesis
in & cam in which osteogenems 18 already poor An osteo-
periosteal graft should be the method of choice provided that
immobihsation of the fragments is complete 1n order to attam
this it is necessary to include the forearm the metacarpals
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tamns traction, a plaster splint, extending from the elbow to
the metacarpo-phalangeal joints, 15 placed on the dorsum of
the forcarm and hand Tts distal eatremity must be 20 cm
m width It 13 cut between the thumb and the index finger
and moulded round the metacarpal and the proximal phalanx
of the thumb Traction 1s now exerted in shght abduction,
and pressure 18 applied to the plaster on the posterior and
lateral aspects of the base of the metacarpal A control X-ray
18 taken as soon as the plaster has set Two results are now
possible —

(@) The Displacement 1s Reduced. The traction wire 18
removed and the simple plaster sphnt 1s left in place for four
wecks, durning which time active movements of the sound
fingeis are cairied out 1n all directions

(b) The Displacement Persists or Recurs. Continuous
traction must be mamtamed A finger sphnt 1s apphed to the
radial side of the thumb and fixed by a plaster bandage The
wire 1s then tied to the end of the splint (Fig 135) The palm
of the hand must be kept absolutely frec The after-treatment
1s the same

Other Fractures of the Base and Diaphyseal Fractures

They are usually accompanied by angulation open medially,
and they call for the same treatment as Bennett’s fracture,
2 e , traction and immobilisation m abduction The position of
the fracture in plaster 1s veufied by X-rays, and altered, 1f
necessary, by increasing or slackening the traction

Open Operation. In the recent fractures that we have just
seen, operation 1s no longer imdicated since the introduction
of continuous traction , moreover, if the latter fais, the basal
fragment 18 so small that there 1s not the slightest possibility
of fixing 1t to the diaphyseal fragment

On the contrary, in old fractures (or rather, in those seen
fifteen to twenty-one days after the imjury, as 1s farly
frequent) the deformity has become irreducible and the
patient, who 18 greatly incapacitated, asks for rehef

Operation 1s then advisable The mode of access 18 either
dorsal or dorso-external, the site of fracture 1s exposed and the
fragments are disengaged 1f possible, or an osteotomy 1s per-
formed 1f the callus 1s already too hard In any case, the two
fragments must be co-apted and fixed, and this 1s best done
with a bronze wire or silkworm gut passed through the bone



PART FOUR
ASSESSMENT OF INCAPACITY

As a rule the dootor who treats tho patient does not have
to aesess tho partial permanent ncapacity that results from
a wound The law of 1898 reserves him the rght to indicate
the date of cure (s ¢ tho date when treatment and half pay stop)
and the existence of a partin]l permanent ncapacity but
without assesaing the latter He 18 howover always obliged
to accede to the request of a patient who wanta to know the
approximate degree of s meapaaty and if his estimate 18
false there may ensue many difficultics and resentment on
the part of the pattent who will consider that s most sacred
rights have been encroached upon

This 18 why while drawing inspration from the remarhable
work of L Mayet (1) we have reproduced some of the asscss
menta of this author But they are only probable average
figures and for further detsils 1t is absolutely necessary to
consult the book itself which 18 indispensable to anyone
looking after works accidents

AMPUTATIONS
Erght hand Left hand
Complete boss of the right hand & 5

Lo#s of use of the right hand :
(@) D\:m to complete lows of all the fingers
hand reds

(b) Id with movable wast o
() Due to immobilsatlon In ertenton of

all the fingers, irrespoctive of the state of
of the wrnet 05

50
(d) Dus to immobillmtion in flexion of all
the fingers (ankylosis, contractures) 680 50
Partial Loss of the right hand.
bt hand has three anatomical and
physlologioal segments, whoss working
1 b:::i-wdnx
um! its metacarpal 2330 oo_ay
~ Index and medius 30-35 24-48
2 Annularis and anriculens 1418 Te-15
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and the thumb in the plaster cast, which 1s very carefully
moulded {o the thumb at the level of the fractuie, and 1o
mamtam contiuous t1action

These operations are 1arely mdicated, butl 1t 1s useful to
know them, for m the few cases where they can be utihised they
brmng about a cuie {o a patient who would otherwise be defi-
nitely incapacitated
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Rught hand.  Laft hand.
Loss of segments of the fingers, % %
L Thumbd
Partial low (about half) of tho terminal

35 24
Completo loss of the terminal phalanx 12 10
Losa of two phala o5 18-20
Loss of two phal amd half of tho
metacarpal tho remaining wcgment being
mobile 27 2.
Complete lows of tho thum! (tho two
phalanges and tho motacarpal) 0 24
I Index
Partial Joss of tho termunal phalanx 1-2 1-2
Complete lors of tho terrmnal phalanx 3 34
Lows of one and & half phalanges  tho
remaining stomp mobile 8 o
Low of two dtal phalanges 10 7-8
Loes of two and a half phalanges, romaning
Ial:nn;) mobile 13 N 11
of threo phalanges 15 0-12
OI Medrus P
Partial lass of the torminal pimlanx {about
hall 0-1 0-1
Complete lows of ths terminal phalanx 2-3 3
Loss of one and a Falf phalanges tho
stump mobile ] 4
Low of two diwtal 7 6-7
Lowy of two a half phalanges, the
remsinmg stump mobilo 8 7-8
Lo of three phalanges 1 8-10
IV Annulans
Partial loss of tho termunal phalanx 0-4-1 ]
Total lose of the terminal lan< 1-2 1-2
Loss of one and s half phalanges, remaning
Lcnl-tlum:tn_p moblle 4 3
of two phalanges 5 4
Ivn-AuI three phalanges B 85
Partial loss of the termmal 1 i
}‘r l;:— of the termmal anx 2 1
of two [} 5
Lows of mpg‘h-lwmmg- 8 7
ANKYLOSIS
Ankvyioshs of the right hand.
(a) Aukyloals of the wrist (co e absence
of fiexion and extension} and loss of
and n, the
bd]:ﬂmmb a5 Amsesamente
(b} Ankyloms of the joints of the hand and based on
of all the 60 thows of the
Ankyloals of four the thumb belng right band less
mobils 1548 one fifth,
Ankylosis of segments of the fingers.
L Thumd
Articulation IT ﬁln complete extension) 8
Artionlation IT (m eomplete flexion) 10
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The loss of each finger, considered scparately, Itight hand Left hand
o, 0,

is assessed at : % %
1 Thumb with its metacarpal . . 30 22-24

Thumb only 26 20
2 Indev, finger for delicato touch and

pointing . . 15 10-12

3 Medwus, the strong finger 12 8-10
4 Annulars . 8 656
5 Auriculans . . 8 7
Loss of two fingcrs.

1 Thumb (with 1tg metacarpal) and indox 42-44 37
Thumb (two phalanges) and index 40 32
Thumb and medius 38 28-32
Thumb and annulais 15 26-27
Thumb and auriculans 35-36 28

1T Thumb mtact and mdex amputated
Index and medius 30-35 26-28
Indox and annularis 20-24 20
Index and auricularis 2925 20-22
III Thumb and index intact, medius
amputated
Medius and annularis 23 18
Medius and auricularis 20-22 18-22

IV Thumb, mdex and medius ntact,
annularis amputated
Annularis and auricularis 16-18 16

Loss of three fingers

I Thumb, index and medius 48-50 44
Thumb, index and annulaiis 43-45 36
. Thumb, index and auricularis 44-46 36
Thumb, medius and annularis 44 36
Thumb, medius and auricularis 43-44 37
Thumb, annularis and auricularis 4043 35
II Thumb intact, index, medius and
annularis amputated 4045 38
Thumb intact index, medius and
auricularis amputated 38-42 35
Thumb mtect, indewx, annularis and
auricularis amputated 30-33 28-30
III Thumb and 1ndex 1ntact, medius,
annularis and auricularis amputated 28-32 27-30

Loss of four fingers

Including the thumb (with its metacarpal) 60 50
Including the thumb (without 1ts metacarpal) 68 45
Excluding the thumb, but stiff 58 50-52
Excluding a mobile thumb 55 42

Loss of five fingers
Equivalent to complete loss of the hand 60-656 52

Complete loss of function of the five fingers
Equivalent to complete loss of function of the

hand 58-060 48-50
Nearly complete loss of function of the five
fingers
. 55 46-47

Shght degree of opposition present .



CUT TENDONS

v Awnculars

Artieulations JTL amd 1T

Articulations 13T 11 and I in extension
Artkculations 111 1I and I in partul flexion
Articulations I1T 1T and 1 in completo flaxion

STIFFNESS OF THE JOINTS

Complete loas of function of the r: hand
Equvalkent to comploto loes of uso of the
right han
{a) Duo to immobillsation of all the fingers in
cx(crmon, whether the wrmst is mobile

(3] Due lo immol isation of all the fingers in
flexion

CUT TENDONS

Complete section of the extensor temdor
Immediately proximal to jts insertaon 1n the
terminal phalanx, the latter 1omaining in
Thperm.nant floxton
umb (extensor pollicts longus)
Index

Mediuy
Annularbs

Aurfcularis
Immodutaly pmxhnn.l to  tho mecond
Il and I phalanges

n:mdning ln permanent flexion.

Index

Medius

Annularis

Auricularis

At the base of the finger with loss of asction
of tho Jumbrieals and intarossei and long
extensors (flnger in permanent flaxton)

Thumb (extensor pollias hrevis)

Index indich

and

i torum eommunis)

Annularts
Aurfoularis (extensor minimi d.@u quint1)

C'cmpldl mmn of the flaxor tend.
interphalangeal {th“ II (the
permanent
extenalon and thero is d; deflaeney
of coiling up of tho finger,

347
Right hand Laft hand
%o %o
Amscesroents
-1 Lased on
3 thoso of tho
4 nght hand less
5 one Afth
7
b
-]
00 80
54 48
[ Bame soale
2 less
1 ons-Afth,
0-1 il
+1
o
4
3
3
12
12 Same scals
10 as for the
1 right hand less
one fAfth.
8
3
2
il
1
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Articulation T (in semiflexion)

Articulation 1 (in extension o1 i complete
flex1on)

Articulation trapezium metacar pal

Tho two distal joints

Thumb 1n slight flexion

Thumb 1 extension

Spram of the thumb (motacarpo phalangeal
Jomt), scquele of sprains of tho thumb with
srthritis, laxity of the jomt or, on the
contrarv, more o1 Jess maiked stiffness,
trophic phenomena

(a) 1t tho stifTness 18 1n flexion

(0) If the stiffness 18 1n extension

Duslocations of the thumb, non reducble o1
unreduced The principal causes of partial
permanent mcapacity are Z shaped
deformuty of tho thumb, mmpotence of tho
finger, functional impediment of tho hand
18 sometimes equal to a sinth, a fifth, or
sometimes a fourth of the working value
of this

Dislocation of the terminal phalany .

Dislocation of the metacarpo-phalangeal
Jomnt

Snapping thumb (interphalangeal joint)

Imputability 1s often very debatable P

Necessity of establishing that an mjury took
place and that the condition was absent
before the alleged mjury

Forced adduction of the thumb which remams
‘“ stuck ”’ to the index by a scar and mainly
by suppression of the action of the abductol
pollicis longus, depending on the degree
of flexron retained

II Index

Articulation I1I 1n forced flexion

Articulation 11

Articulation I

Articulations IIT and IT 1n extension

Articulations III, II and I in extension

Articulations III, II and I 1in mcomplete
flexion

Articulations IIT, II and I *‘ en griffe,”’ the
nail touching the palm

11T Medwus

Articulation III in flexion

Articulation IT

Articulation I

Articulations 111 and 11

Articulations III II and I erther in oxtension
or 1n flexion

1V Annularis

Articulation 111

Articulation II (1n floxion)

Articulation I

Articulations IIT and II

Articulations ITI, II and I in extension or in
complete flexion

Articulations III, II and 1 mn partial flexion

Rght Hand.
o

10

g oo !

Left Hand
o,

0
Assessments
based on
those of the
right hand less
one fifth



INDEX

Acute spreading infectfons, 140
clinical features of 145
types of 148
s of 148
results of 152
treatment of 140
preventive, 151
Mhuﬂon.l of tendons after wfections,

after wuund.l. R

Amlulance room, 1

Ampatation ofﬂnger level of 56
results of,

offwnrm,m

Anmsthesis, evipan,
genena], 13 117
of stellate ganglior, 101

“nng, 13, 118

Amlgesis 'h.ltlcrwa, 130

11"

of jomt‘! of fingers, 180 .
Anatoxin, 23
Anmm pencll wounda (ses W ountls)
Anﬂn-wom whutlows, 138
Antiseptios, 120

Antitstanio serotherapy 21
vaocinatwa, 23

61 62, 180
»t10 of 1.
e]:mﬁyfmmru of, 182
i an:

anatomy of, 182
183

tochnique, 188
post-operative immobilmstion,
188

mn&bourmg.s
of the wrwt, 263, 268, 201
acute suppurative, 263, 268 29
t»wmc.zu 233

Amscmments o inmpu:ity 3
Avu]don of extensor tondom.

Baoteriophage, 125
Bandages, 120
Easmarch s, 02

Baths, hand, 124 204
Bennatl’s fracture (ses Fracture), 335
135

Baxer’s fracture (ses Fracture) 302

Carbunale of fingery, 138
23

treatment of, 102
Chanerold of fingers, 128
Ohip fractares (seo Fracture) 48
iy -#tnd 7 abacoas, 133
Commisrural spaces, anatomy of, 222
phlegmons of (ses P N
24

Commissure. Set Tranalators
Preface

Ooatirmous trectfon. Ses Tractlon.

Cotton wool, absorbent, 120

Debridement, 6
Delbet s vacoine (na P’rqpmn) 270
Dhnluhxarm
.
trmtmm: of, 10%
Dt:lm chedroplassy 75
i 18 (res Tenosynovitis)

Dislocations, 302
ogﬂngar Jomtas, 302
of metacerpo-phalangeal jomt of
t\mmg, 307
clinioal features of 300
trestment of 311
varisties of, 308

Dumllp.m l.nucrmy of, 223

of (ses Phlog )
Dm:lnm,vmmd.-of(m Wounds) 81
Dnhunofwlntlmn phlegmons,

Errors of disgnoais, 12~
Erysipelold, 154

He
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Raght ol;and Left gzand

0 (o}
At the lov ol of, or proxumal to, the motacarpo- Same scalo
as for tho

phalangeal jomnt (as a unit, the fingor stays

m pormanent extension, exeept sometimes right hand less
flexion of the proximal phalans on account one fifth

of tho action of the short muscles)

Thumb (flexor pollicis Jongus) . 20
Indox 12
Medrus 10
Annulais . 7

8

Auriculais
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avec Iitienne Rey Libianie A Pomat, Paus)



INDEX

Morvan's diveasce 130
Mycouls, 130

Nerves, digtal, repalr of 8
sectron of 77 101
Neunalgia, traumatio diffime 0%
treatment of, 102
Neuritis, uscondmg 58
Xovocains inflltrations 1n  trophic
sequele 100

Bdema, hard dorsal post traumat:e,
97

treatment of 102
Olivler Lenoir s fracture, 30°
Operatlons on sympatheti gangle
and rami, 101

351

Phlsgmonys of dorsal ;gnoe, 253

mtiology of, 2
clmical fentures of 284
hagnoads of 254
treatment of 58

of hypothenar space, 2.8

of radml and ulnar burse Ses

Tenomymovitis,
of superflcial central palmar spaces,
237

wtiology of, 237

f thenar
Ortell of ghalanges, 100 Phirctenold mhitiow 132
o ?bn].l.nx, Phyxlopathl tractures, 08
of terminal pbalanx, 100 m_tm;:fg{ 1%2
QL:.;)I fC|f' 170 £ 174 Pogltion of function, 18
elunle mnmor‘ o — real codema, 07
12 Prorpdds 124 of 102
pathological anatomy 171 i after Bennett a
of 178 fracture, M1
:’:lh-l Oft 11),17‘,7176 after fracture of thumb, 60
B omen Pulp of finger anatomy of, 157 170
O paunful whitlow of (ses Wﬁl

88
treatment of, 103
theats for fractures of
334

metacarpals,
of phalanges, 322

Paintol syndrome, 935
Palmar spaces, deep central, anatomy

of,
phhp;mu of (aec
-upﬂrﬂml u:utrll, mtomy of

phhgmom of (sce
Phlegmona) 237
58

Phlesgmons of commmiral space 248
xtiol of 2
cl featuires of 248
of, 248

anatomy of 247

tiows) 168
RBadial bursa, anatomy of 257
of (ses Tenowynovrtrs)

Baoun:hu u:c{dmu, dangers of 85
172 of ?
Resoction, Ses Excimon.
Results of wounds of fingors, 50 03
Ring’> anwsthedla, 13
objections raiwed agmnst, 110

f-at.hmcguo of 13
Rublazol, 126 151

Seratehes of fingors, 3%

Berotherspy antitetanic, 11
Bilver nitrate treatment, 122

Sparotnchosis, 131
Statustios of injuries, 63
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Erythematous whitlow, 132
Esmarch’s bandage, 92
Evipan, 117
Excision of carpal bones, 88

of lunato, 88

of finger joints, 188

of skin, 16

of wounds, 14

of wrnist joint, 202
Exploration, systematic, 14

Fingers, arthritis of  Sce Arthiitis
cellular spaces of, 157
whitlows of  See Whitlows
stiffness of, 65
wounds of Sre Wounds
Flexor retinaculum, section of, 271
Foreign bodies of hand, 91
under the nail, 90
Fractures, compound, of metacarpals,
73,79, 85
of pronimal phalanges, 47
complete, 40
mcompleto, 48
of terminal phalanx, 44
chip fiactures, 45
complete, 46
of thumb, proximal phalanx, 69
terminal phalanx, 67
simple, Bennett’s, 335
wmetiology of, 337
clinical featuies of, 337
diagnosis of, 338
prognosis of, 338
1esults of, 341
treatmont of, 339
Boxer’s, 302
of motacarpals, 3393
Olvier Lenoir’s, 302
of proximal phalanges, wetiology
and mechanism, 314
chnical features of, 317
frequency of, 314
prognosis of, 318
results of, 333
treatment of, 320
of torminal phalanx, wtiology
and mechanism, 316
climeal features of, 318
frequency of, 314
prognosis of, 319
results of, 333
treatment of, 320

Gangrenous whitlow, 153

Gauze dressing, 120

Graits, shin, for fresh wounds, 17
pedicle, 33

Thiersch, 18
with dental wax moulds, 18

INDEX

Heomatoma, sub-ungual, 38

Hewemorrhage, sccondary, 293

Hmemostasis, technmiquoe of, 17

Healing, delay m, 28

““ Hook *’ sign, significance of, 164,
197, 265

Hypothenar ominence, wounds of, 76
space, anatomy of, 223

phlegmons of, 228

Immobilisation of fingers, 20, 123
of wrist, 18
Incisions, 118
for phlogmons, commussural, 250
decp central palmar, 233
dorsal, 255
hypothenar, 228
superficial central palmar, 243
thenar, 228
for tonosynovitis, digital, Bier’s,
199
classical median, 198
conscrvative, 200
Hartel's, 200
Iselin’s, 201 '
Kanavel's, 201
Klapp’s, 109
Lexer’s, 200
Zur Verth, 199
of radial and ulnar bursw,
antibrachio palmar, 273
extornal forearm, 288
internal forearm, 286
interrupted anterior, 271,
273
lateral, 280
Kanavel's, 282
Klapp's, 282
palmar median, 289
ulnar, 289
thonar, 289
for whitlows, peri-ungual, 136
of prosimal phalanx, 168
of second phalanx, 164
of pulp, 161
sub-ungual, 137
Intections, acute spreading (see Acuto
Spreading Infections), 140
classification of, 113
Inflammatory stagos, 121
Instruments, 16
Interosseous paralysis, 229

Metastatic arthritis, 183
treatment of, 187
IMNddle palmar region, anatomy of, 77
wounds of, 76
treatment of, 77
space, Kanavel's deseription of
(scc Palmar Spaccs), 214
Mobhilisation after infection, 123
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Stiff fingors, 59
Stiffness of fingors, 05
Sympathectomy, 101
Syndesmotomy, 312
Syphilig of fingers, 127
Syringomyeha, 96, 130
Systematic exploiation, 14
Sub-ungual hiematoma, 38
whitlow, 137
Sulphamlamides, 125, 151

Tendons, exicnsor, avulyion of, 417,
318, 320
treatment of, 331
wounds of, 61, 84
treatment of, 84
flexor, adhesions of, after infection,
260
after wounds, 78
wounds of, 65, 77
treatment of, 77
Tenosynovitis, digital, 194
wtiology of, 104
clinieal features of, 196
diognosis of, 198
pathological anatomy of, 194
propagations from, 190
results of, 200
treatment of, 198
of 1achal and ulna:r burse, 257
vtiology of, 258
chinical features of, 264
diffuse typo, 265
simple type, 265
complications of, 260
diagnosis of, 269
frequency of, 258
pathological anatomy of,
259
prognosis of, 269
propagations from, 261
treatment of, 270
post operative, 290
secondary hwemorrhages in,
293
sinus formation 1n, 293
Tetanus, struggle against, 21
cases of, &
Thenar eminence,
Wounds), 72
space, anatomy of, 223
phlegmon of (sec Phlcgmony), 227
Thumb, ymportance of, 67
wounds of (se¢ Wounds), 67
Toxoid-antitoxin, tetanus, 23
Traction, continuous, m Bennett’s
fracture, 339
in fractures of metacarpals, 333
of phalanges, 324
In osteitis of phalanges, 178

wounds of (sce

INDEX

Transarticular nailing in fractures of
metacarpals, 335
of phalangos, 324
Traumatic diffuse neuralgia, 95
treatment of, 102
Treatment of soft parts, 14
Trophic and painful sequele, 94
treatment of, 100
and vasomotor disturbances, 99
treatment of, 104
Tuberculosis of fingery, 120
secondary infection, 30

Ulnar bursa, anatomy of, 258
phlegmon of (se¢ Tonosynovits),
257
Ultra-violet ray therapy in aniline
wounds, 43
in fractures, 305
in secondary tuberculosis, 30

Vaccines, 124
Vuzine, 186

Whitlows, classification of, 113
analgesie, 130
anthracoid, 138
erythematous, 132
gangrenous, 153
pert ungual, 134
of first phalanx, 165
chimeal features of, 166
diagnosis of, 167
treatment of, 167
1esults of, 168
of socond phalanv, 161
clinieal featuies of, 163
pathologicel anatomy of, 162
diagnousis of, 163
1esults of, 165
treatment of, 1G4
phlyctenoid, 132
of the pulp, 158
clinical features of, 159
diagnosis of, 159
propagations fiom, 158
treatment of, 160
sub ungual, 137
Wire-binding n fractuios of
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