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PRLTACE

1 have writsen this book for two reasons Firstly because it gaves me the
chance to assemble a number of scattered contributions that 1 have
made in the past Sccondly because I believe that there 13 room 1n this
branch of surgery more than any other for a review that 1s personal
and dog cather than ¢ and ot Having taught

anatomy for three years and worked at general surgery for ten tmes
that penod, T have formed views about the anatomy of the mgunal
canal that I know to be unorthodox but that I believe to be sound
Having operated on many hermac I have arnved at methods of repar
that 1 consider to be rational and that have in my hands stood the
test of ime [ cannot clum a complete follow up a luxury chat 1
posstble only to those who have Umversity Grants or a large prvate
wncome but I have made a sincere effort to encourage the reportng of
farlures In two closed communines that provide most of my hernia
patients I think I have succeeded 1 have tried to give reasons for my
recommendations and équally To give reasons for my dislikes

1 have re-used some 1deas and occasionally re-used phrases that
appeared for the first tme m my scction on Hermiz 1n Mamgot s Post-

Graduate Surgery i 1936 I am very grateful to Mr Rodney Maimngot
for permussion to do thus
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CHAPTLR 1

Tue PLACE OF APPARATUS

A hermua ts defined as the displacemient of an organ from the cavity 1n
which 115 usually contaned through an openung 1n the walls of that
cavity The term 1s normally used in connexton with hermation of the
abdonunal contents through the abdomumal panetes and the opening
through which hermation occurs 1s eather 3 natural foramen or channel
through which blood vessels or other structurcs leave the abdomen, or
the site of some mjury Thus the common hermual sites are the inguinal
and crural canals the umbilicus the ocsophageal huatus 1n the dia-
phragm and the scars of operations or war wounds When however
prolanged or repeated mcrease of abdomunal pressure comades wath
general wasting almost any of the fibrous junctions 1n the abdominal
wall may give way Thus in the old and debilitated inmates of genatric
mstitunons whose abdommal walls wasted by discase and malnutni-
tion, are subjected to the stran of constant coughing 1t 1s not un-
common to find four distinct hermias in cach gromn protrustons through
the lines serilunans and under Poupare s higament lateral to the femoral
artery m addition to the more common mgumnal and femoral ones

A patient sometimes comes for advice about a large hemnna which
he has noticed acaidentally only wathin the last few days though he
has clearly had 1t for months or years Another will say that he has
knowm of the swelling for several years but he did not report 1t cacher
because 1t has given hum no trouble and has not increased appreaably
m size Usually however a hermia causes some disability from the
start In any case when a surgeon has discovered a herma whether or
not 1t appears to be giving trouble he must adwvise control or cure
that 15 some retentive or protective apparatus or an operanon No
hernia left to nself wall undergo cure nor can 1t be guaranteed to
remaum stattonary of even tolerable for any length of time The hermia
15 the result of abdomunal pressure acting on a weak spot Abdominal
pressure 15 a continuous force keeping the viscera m position agamnst
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2 HERNIA

the force of gravity drving the blood in the great vens back to the
heart and ading the retum of the diaphragm afier us descent Tt s
mcreased 1n order to expel the contents of the abdomumal or thoracic
Vviscera, 1n vonuting mictunion defaccation, partuntion and cough-
g or to fix the trunk as a base for the Limbs 1n muscular work With
thus force constantly acting any hernia 15 bound to ncrease n size
and the herma m turn will tend to nhubit or mterfere with abdomunal
movements and to give a sense of nsecunty durng any strenuous
exerion To these disabiliies 15 added the danger of strangulation
present at all times 1 some hernae appearing only Iater m others
Thus no herma may safely be disregarded and some form of treatment
should be urged as soon as the dragnoss 15 certan

Because 1t 1s mherent 1n human nature to avord any course that
mvolves risk, pan expense or loss of tme many patients will wish
first to discuss the question of 2 truss The success of surgical repatr in
hernuae of moderate size 1s sufficrently well known to induce the
majonty of acuve and healthy men to demand operaton On the
other hand the skilfully worded advertisements of those who clum to

butld up the ussues by patent apparatus most of which are rather

clumsy trusses relymg on rubber bands instead of springs oblge the
surgeon to discuss 1n simple terms the pros and cons of treatment by
apparatus

In general terms 1t must be pomted out that a truss must not be
expected 1o cure 2 herma but merely to retam at It must be worn
permanently not merely for the rest of the patient s waking acuve hfe
but 1n most cases at all imes of the day and mghe It 15 therefore ik~
some to an extent that varies with the sensibility of the patient the type
and strength of the apparatus that he requres the nature of hus work,
and the delicacy of hus skan. Tt 15 effective onlv 1f 1t 15 made exactly
worn constantly kept 1 repar and rencwed when weak. It 18 more
effectve i some types of hernu than m others but m all st s hable to
produce some degree of pressure atrophy and therefore to become less
effecuve with nme On these general grounds alone the 2doption of
should be d ged m the young and healthy

PP

The place of the truss
Two questions are often asked. Can a truss cure a hernuat and
Can a well made truss retain a herma prevent it enlarging and allow
work 1n reasonable comfort withaut the nsk of strangulanon?
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A truss may be able to curc an ingwnal or an umbikeal herua 1n
an mfant but these alone A congemtal ingumal hernia 13 duc g0 the
persistence 1n whole or i part of the processus fumculans or the
canal of Nitck, diverncula from the coclonue caviy that normully
remam patent il just before bith Permstence of the pentoneal pouch
after this somewhat arbitrary date 1s evidence of delay but not neces-
sanly of fafure 1 the process of obliteration which may take place
some wecks or even months kater Such a natural cure 15 possible only
if the empty sac 15 never distended A truss muse therefore be well
made and must be worn day and mght for the first year A sken of
wool truss 1s perfeetly useless If the herma comes down duning this
trual period the chance of cure 1s probably lost and 1f it appears after
a year natural closure 1s no longer posable

It has been stated that the prolonged weanng of a truss may bring
about the natural cure of an inguinal hernta even in adule hfe through
the obliteration of the sac at its neck by adhestons It 55 however
most unlikely that adhesions will occur exactly at the ning or that they
will obliterate the lumen completely Adhesions that follow the
weanng of a truss are usually between the sac wall and 11 contents
and not at the neck of the sac but half an inch or so farther down
further they arc usually bands or partial adhesions Such attempts at
repasr have no value in preventing the entry of bow el into the sac but
rather favour strangulation 1f 1t does come down

¢ second question whether a truss can retatn a herma wath com-
fort and safety can only be answered with regard to particular hermae

\ébhqxu mgunal herma

If the hernia 15 an carly one that s 1f the neck 15 small the internal
nng nether stretched nor displaced mwards and +f the muscles are
good or put i another way 1f the herma when reduced wath the
patient standing will not come down unless he coughs strams or
walks about 1t can be retamed by 2 well fitung truss against any but
the most violent straming cfforts On the other hand, this type of
hermua 1s normally seen 1n healthy young menJut 15 one for which a
simple type of operation 1s sufficient and 1n which a permanent cure
15 almost certam. In proportion as the hernta 15 old the internal nng
enlarged the muscles weak or the pauents occupation a strenuous
one a teuss will be less effective The contmued pressure of a truss
tends 1n ume to produce atrophy of the mguinal muscles, thickening
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the force of gravity driving the blood 1n the great vews back to the
heart and aiding the return of the diaphragm after 1ts descent It 15
wncreased 1 order to expel the contents of the abdommal or thoracie
Vviscera i vormiting muctuntion defaccation, partuntion and cough-
ing or to fix the trunk as a base for the limbs 1n muscular work With
this force constantly acting any herma 15 bound to erease i size
and the herna m tumn wall tend to mbibit or interfere with abdommnal
movements and to give a sense of msecunty duning any strenuous
exerton To these disabilities 15 added the danger of strangulanion
present at all imes 1 some herniae appeaning only later 1n others
Thus no hermia may safely be disregarded and some form of treatment
should be urged as soon as the diagnosss 1s certamn

Because 1t 15 mherent i human nature to avord any course that
involves risk, pam, expense or loss of ime many paents wall wish
first to discuss the question of a truss The success of surgical repare i
hermiae of moderate size 1s sufficently well known to mduce the
majonty of actuve and healthy men to demand operanon On the
other hand the skilfully worded advertisements of those who clum to

build up the ussues by patent apparatus most of which are rather

clumsy trusses relymg on rubber bands mstead of springs oblige the
surgeon to discuss m stmple terms the pros and cons of treatment by
apparatus

In general terms 1t must be powted out that a truss must not be
expected to cure a hernia but merely to retam 1t It must be wom
permanently not merely for the rest of the patient s waking acmve hfe
but in most cases at all times of the day and mght It 1s therefore 1rk=
some to an extent that vares with the senstbility of the patient the type
and strength of the apparatus that he requires the nature of hus work
and the delicacy of hus skin It 15 effective only 1f 1t 15 made cactly
worn constantly kept m reparr and renewed when weak It 3 more
effective 1 some types of hermia than in others butn alt 1t 1s hiable to
produce some degree of pressure atrophy and therefore to become lcs:_
effectrve with nme On these general grounds alone the adoption o
apparatus should be discouraged m the young and healthy

The place of the truss .
Two questions ate often asked  Can a truss curc a herniat Hm
Cana well made truss retain a herma prevent 1t cnlarging and atlow
work 1 reasonable comfort wathout the risk of strangulationt
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A truss may be able to cure an gl or an umbtheal hermas
an mfant, but these slone A conpemtal ingunal hemta 1 doe to the
persstence m whole o m past of the proceun fumeulans o the
canal of Nock, dnerucula from the eoclamic cavity that normally
remam patent ull just before bith Perstence of the pentonesl pouch
after thus somew hat arutrary date 1 evadence of delay, but not neces-
sanly of fatlure 1n the process of obliteration which may take glace
some weeks or even months later Such 3 natural cure u poruble oaly
i the empty 3¢ 1 never ditended A trun must theeefore be well
made and must be worn day and night for the fint year A tkan of
wool trs 15 perfetly uscless 1 the herma comes down dusing the
tral peniod, the chance of cure 15 probably lost and 1l st appears after
3 year natural dlosure 15 no longer powuble

1¢ hus been stated that the prolonged weanng of 3 trns may bane
about the natural eure of an ingannal hernia evenan adult hie dhrough
the obliteration of the sac at 1ts neck by adhauons It s however
most unbikely that adhestons wall occur exaatly atthe nng or that they
will obliterate the Jumen completely Adhenons that follow the
weanng of a truss are usnlly between the sac wall and 1t con ent,
and not at the nech. of the s3c but half an inch of 10 farther down
further they are usually bands or parual adhesons Such attemprs at
cepar huve no value i preventing the entey of bowel into the sac but
rather favour strangulation if it docs come down

The second question whether a truss @an retam a herma wath corv-
fortand safety can only be answered with regard to parucular hernue

\/Obhgue ngumal hemia

If the hernia 1s an early one that 1s s the neck 15 small the mterna)
nng netther stretched nor displaced snwards and of the muscles are
goad or putin another way sf the hermia when redneed with the
panent stznding wall not come down unless he coughs strans or
walks about 1t can be retained by a well fitung truss agunst any bug
the most violent strawung cfforts On the other hand thes type of

ermua 1s normally scen i healthy young mm{x( 15 one for which 3
smple type of operation 15 sufficient and an which 2 permanent cure
s almost certain In proportion as the herma 15 old, the neernsl nn
enlarged the musdes weak or the patient s occupation a ﬂrtnuou%
one 2 truss will be less effccnve The contnued pressure of a truss
tends in ume to produce atrophy of the ingwnal muscles thickening
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of the sac nea the mnternal ring and adhesions betw een the sac and 1ts
coverings and contents Such changes have two results Abdomunal
contents coming down mto a hernta pressed on by a truss are more
likely to become strangulated and an operanon for repair when st 1s
required cannot rely upon stmple removal of the sac but must melude
some plastic manceuvre to remforce the mguinal canal

Durect ingttnal hernta

A direct hermia unless 1t 15 really large 15 particularly smtable for
atruss e appears latc i life st tends to enlarge very slowly 1t can be
retamed by the stmple backward pressure of a pad and when so
retained 1t will not enlarge appreciably over many years Thesacisa
wide-mouthed bulge and there 15 no tendency for adhestons to form
mn or around 1t or for bowel to be trapped 1n 1t Manv scamen and
general labourers are able to carry on thety strenuous callings weanng
double mgunal trusses for direct herna without appreaiable loss of
effiaency_,
Femoral herma

In mngumal hernia a truss 15 often effective and st 15 discountenanced
merely because 1t 15 unwise In femoral herma on the othes band 2
truss should be recommended only for exceptional reasons The
hawker of patent apparatus will claym to cure all herniae femoral as
well as nguinal but 2 survey of the anatomical features of femoral
hermia wall throw considerable doubt on the abiliry of any apparatus
however mgenious to control such a hernta

The mgumnal canal belongs to the trunk and a well fitting rruss
embracing the pelvis will Lie secure dunng all movements and main-
tamn a constant and even pressure on the weak spot The femoral canal
1s 10 the thigh and all movements at the hip jount must necessanly
displace a pad lyng over the saphenous opeung and atrached to 3
spring ot girdle enaircling the trunk. Even were st possible to maintain
even pressure by a touss on the croral canal (as 1t would be for instance
n a panent with an ankylosed hup jomt) such pressure would be
effective only on the fundus of the sac and the distal half of the canal
The neck of the sac and the abdomunal end of the canal lic bend and
above Pouparts hgament where any pressure short of that which
would obstruct the femoral vemn, 15 powerless to prevent the entry of
abdomumnal contents wnto the hermia.



TUF PLACT OF ATTARATUS )

The potentsal dangers of a femotal herma are far greater than those
of any other type Strangulation 11 common progresses more rapidly
to gangrene and 1s more fatal mats outcome A teuss should never be
ordered ot allowed evenif the panient suggestyat except in the unusual
ase of 2 wide-mouthed and cauly reduaible swelling 1n a pauent so
old and fecble that an operation even under local anaesthessa 1s con-
sidered unsafe

Umbilical berma

In the umbihcal herua of infants a bele witha pad or evena home-
made tetentive apparatus of strapping wall normally retan the pro-
trusion and effect a cure by the end of the first year Here the abdonunal
wall 1s normal nght up to the edge of the onfice there 1s hitle subeu-
tancous fat, and the pad will remam 1n postion over the opening and
kecp the sac empty

The umbilical hermace of adults are a different problem The whole
abdonunal wallss sagging the fmea alba ss stretched the hernial onfice
15 a somewhat mndefimite opening n the fasaal hayer often muluple
and lying beneath a thick layer of fat the sac 15 lobulated and the
contents ate wsually adherent to 1t and reduaible m part only f atall
Ity difficult to mamtan a pad i the corsect postion or to apply s
pressure to the nng and even 1f the hemia can be reduced and kept
back, 1t will ship past the pad with any extra exerion or sudden move-
ment of the abdommal wall Because of the hability of these hermuae
to strangulate and the lugh mortahity of strangulanon a truss should
be advised only for small and completely reduable swellings 1n cases
where the nsk of op repair 18 dered prolub

Inasional ferma

The effiaency of a belt depends entirely on the size and character
of the herma A wide bulge myvolving the whole scar can normally
be retaned by a belt alone ar by a belt wath a pad over the protrusion
It will not increase in size and the belt will allow a fairly normal Lfe
and a considerable degree of exerion When on the other hand the
sac has a large fundus with a narrow neck pasung through a small
aperture m npd scar tissue control by any form of pad 1s uncertamn
and strangulation on account of the deficency 1n the pentoneal hining
and the many adhesions 15 extremely likely
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The place of apparatus in the treatment of herma
The foregomg remarks may be summed up as follows

1 A truss should be ordered

() As a possible method of cure 1 all ingunal and most umbilical
hernue of nfants dunng the first year of hfe Operation should be
undertaken dunng this pertod only for progressne merease 1n size
m spite of consaentious use of the truss by the mother for mabiliey
to wear the truss owing to sk soreness or other reasons or for
threatened complicanons

(b) To prevent increase i size and avert the risk of strangulation m
cases where operation wll be undertaken at a later date

In ingumnal and umbilical hermze of mfants from the end of the
first year (after which 2 cure can no longer be expected) ull the earliest
suttable age for operation (in my opmton four years for ingumnal and
two years for umbilical hernta)

In reducible obligue herma 1n adults when operation 15 adwised
but postponed for soctal or economic reasons or on account of local
or general disease

() As a safeguard after an emergency or limuted operation which
cannot be regarded as a radical cure In many operations undertaken
for strangulanon or 1 the aged for threatened strangulation, the sac
1sremoved bur the measures that would appear necessary to render the
hermial opering proof agamnst future yielding have not been carned
out because of the condtion of the patient In such cases a truss wath
quite hight pressure 15 usually sufficient to prevent a recurrence
(d) As the only possible safeguard 1n all reduable hermae when

15 out of the g

P

2 A truss may be permstted
In most direct ingunal herniae and many masional hermiae where

the patent 15 a poor operative risk.

3 A truss should be disconraged
In oblique mgumal herna in 2 healthy patient

4 A truss 1s dangerous
In fernoral hernia 1 the umbilical hermae of adults tn arreduable

ingumal hermiae and m nasional hermue with 2 large sac and a small

ngid opening



CHAPTER 2

GENERAL PRINCIPLTS IN 1T OPrRATIVF RIPAIR
ar Hornia

Hermaa surgery 1 hughly smportane but st s not deamate surgery
Sore operations save ife or testore 2 sick man ta reasonable health and
adequate working capacty by recusnng the anatomy and funcuon of
the parts affected by disease Herma surgery testores form and funcuion
to hormal and returns a temporanly napaatted human bang to
full health and earung eapaaty
Hern operations require no speeiaf techmque beyond that of good
surgery the divinon of structures by dlean cutting the defirution of
planes without blunt dissection o forable retraction the avordance
of nerves and major blood sesscls menculous haemostasts and the
obliteration of dead space and the approximation of divided structures
wathout tension and without strangulaton by sutures of the finest
dumeter compatble with strength
The bane prnaples of hernia surgery ate simple the removal of
the sac to 13 neck and the dlosure of the hermal opening at s com-~
Of these two d ds the second 1s the more smportant
There may be no sac, the sac may have no neck or 1t may be so short
and wide that removal 15 unnecessary  bu, except in certam tastances
secure closure of the hermal onfice 15 an sndispensable step wathount
which removal of the sac 15 of no more than temporary value
The cluef exception is an oblique ingumal herma with a2 congerutal
sac anto which contents have only recently or occasiomally descended.
Insucha herma theresno  hermal onfice 1 the sense of an abnormal
operung The ntermal mgumal nng 15 2 normal structure that only
becomes abnormal when 1t 1s steetched In a herma of the type under
st 1s only the passing through the nng that are
abnormal There should be vas vesscls and nerves only butin such 2
case there 13 10 addnon 2 thin-walled and collapsed pentoneal tube
I thus periconeal sac 15 removed without trauma all abnormahiey 3
removed with 1t and the mgumnal region becomes normal
7
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In all other cases however the openng 15 an abnormal one which
must be securely closed after removal of the sac, The method required
for elosure will depend upon the stze of the opening the nature and
strength of the tissues that bound 1t and the stram to which they are
subjected In some cases the tissues i the nesghbourhood, drawn ughter
by absorbable sutures will provide sausfactory repur In others the
closure must be remnforced by drawing down adjacent tissues or by
turning m flaps from structures mn the neighbourhood In others free
transplants of living connective ussue from some other part of the
body may be used to reparr the defect In others agan unabsorbable
foreign matersal may be used The principles alone of these different
methods can be discussed here, their detailed apphcation must be left
to the sections dealing with mdividual hermae

In most surgical operations catgut 1s used today for all deep sutures
The value of catgut 1s that 1t 15 absorbed when 1ts work 1s done leaving
nothing but living tissues at the site of operatton It must be pownted
out that the work of catgut indeed of all sutures 15 onc of approxama-
ton only No sutures even umabsorbable ones can keep nssues
together agamst a tenston tending to scparatc them for more than a
short tme In the presence of contmued tension, sutures if not ab-
sorbed will cut out and the parts will retum to thar ongmal sue
unless they are fixed by the permanent agency of living connective
ussue Thus there 15 litele value mn the stouter sizes of catgut ndeed 1n
this matersal size 1s little ndication of strength In my expenence
No oand even No 0015 usually as strong as No 1, and the sizes above
No 1 are often weaker and more unreltable than the finer ones while
they causc a greater reaction Kangaroo tendon provides an absorbable
suture matenal of greater strength than catgut While thus strength
gives 1t a place 1 bone surgery 1ts bulk and the nsecunty of the knots
tied with 1t make 1t unsuitable for use m herma repar Soft tissues
should never be subjected to 2 tension greater than can be exerted by
sutures of No 1 catgut

Catgut and kangaroo tendon, though they aan be absorbed are
not recenved kindly by tissues Bemg foreign protems. they provoke
a considerable reaction as any surgeon who has been obliged to re-
open a wound duning the fist ten days after suture will have been
able to ascertain for kumself In the presence of infecnon they resist
absorption and prolong local sepsis uill they are discharged.

Sutures of iving fasaaa were ntroduced by Gallic and le Mesurner
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n 1921 'These surgeons showed that frce transplants of connecune
tissue could reman abive and keep their structure and strength in=
definitcly and become umted to thar surroundings by fibrous tissue
However 1f this connective tissue bond was small 1 amoune or £ 2t
was subjcted 1o stran the union berween she graft and ats bed became
strerched By using stnps of fasaa woven into the recaving tissues
anstead of patches sutched to them the graft became wncotporated
1nto 16 bed by a lving umon and displacement was impossble

Gallic sutures are usually taken from the fasca lata on the outer
nide of the thigh The sututes stnps about § in wide and the greacest
length that the fisaa will allow are remosed through an masion
about 12 1. long down to the fasca ata the superfical fisas bang
reflected backwards and forwards for the requisite distance Alterna
uvely stnps of fasaa may be removed through a small mewston at
erther end of the tho-tbal band by an tstrument designed foe the
purpose These fascistomes are seldom sapsfactory since they are apt
to bring out irregular wasps of nadequate length with muscle and fat
adhenng to them When a2 number of full-width and full-length
sutures are desired, direct exposute 18 best

The fascaal stnps are used wath speaal needles wath 2 wade eye
(Fig 1) One end of the suture 15 passed through the cye and ted to
wself wath fine sl the free end 15 amularly ned wath silk ro prevent
spittmg  In taking the first sorch the needle 15 passed through 2
porton of the edge of the gap to be closed and then through the
termunal end of the suture (Fig ) In this way a thp knot 1 produced
that forms an excellent anchor The suture 13 woven strongly into the
edge with 33 many bites 2 scem necessary and passed backwards and
forwards across the operung unnl uts whole length 15 used up Owang
1o the shppery character of the fasaa 1t will be found usefud to anchor
the sutures at every sccond or third stich by some form of knot
(g 2) We umally combine 2 ungle loop-knot with teansfixion
When the first suture has been used up a second may be atached o1t
n the same way as pieces of tenms gut are fastened rogether and the
sewing contnued In this way one suture after another may be -
serted unal the opening 15 completely closed. The suture 3 finally
ended by sphtung 1ts termmal portion 1t two strands which are
ued together about the suture with a tnple knot This knot should be
made secure by transfixing 1t with a catgut higature which wall hold

s laops m contact ustd they become firmly healed together
H-B
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'l‘\:L
Ogilvie needles No 4 (Jeft) and No s (nght) Gallie s needle {small)
/%‘\\

Colt s cutting needle

J
iy
Ry

Tane s fascal needles

i

Galhe s needle (arge)

Fic 1 Needles used i hernu surgery

There 1s of course no parcular ment 1n the fibres of the alio-
tibial band beyond therr length and number For hmuted operations
suttable aponcurotic strips may be cut from the tssues m the immediate
neighbouthood of the operatve field, such as the external oblique
aponcurosis When only a single hving suture of great strength 18
requured, the plantans tendon 1s even better than a fascual stnp

In summing up the place of fascral sutures n hemia surgery 1an
only express a personal opuon based on considerable expenence I
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think they have had therr day a3 2 universal method and they should
now be reserved for problems that cannot be met in any other way To
the sacntfically trained theonst fascial sutures arc 1deal The matenal
15 an autogenious transplant which retams its strength and nucroscoprc
structure ummpaired, and which 1s woven into the tssucs and becomes
sncorporated by hving bands into thar substance which when s0
mcorporated becomes part of them and so shares thewr resstance to
later infection To the pracucal surgeon who 1 forced to admt that
even the teachmgs of expenmental arumal surgery must be correlated
with chimeal exp ce there are disad o

Fascal suture adds an operation on the leg to one on the hermua It
adds 1ts ume and seventy and almost prohibuts the use of Jocal anaes-
thewa The thighinasion does not often give trouble but working men
sometimes complain of pan and weakness In post-operative infection
fastaal stnps will slough bike any other suture materal Perhaps the
most obvious disadvantage 15 11 the size of the sutvres themselves
their excessive width and their inadequate length These strps which
must be § m. an diameter and the coarse needles required to carry
them, make a sorry mess of the dehicate structures of the snguinal
canal parucularly Poupart s hgament which 1s eauly separated there~
by into disconnected longitudinal strps They are too short to brdge

Threaded suture Start Joining Ending suture

Fic 2 To dlustrate the methods of fascral suture
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the zone of fallure n a large direct herna which extends from Pou-
part s ligament to the rectus sheath.

In my own opmion fascil strips ate unswtable for the reparr of
wngumnal herna Recurrence 15 frequent and strangulaton through a
chuk m the lattice of tend bands 15 not on. Further the
destruction of Poupart s higament by the sutures makes any further
repair very difficult indeed Fascial strips are excellent for the repair
of tendons hgaments and the capsules of jomnts and of traumanc
hermiae i the abdominal wall and diaphragm whose margns consist of
tough scar tissue

Unabsorbable suture material

Because of the mechamcal disadvantages of hving sutures unab-
sorbable sutures are bemng used to an increasmg extent today 1n hemna
surgery The materals to be considered are

Mesh matenals Monofilament matenals

Salk Silkworm gut

Cotton Nylon

Linen thread Wire—silver stamless stecl
Brarded nylon tantalum

I would first put fornard some general observations on thesc
substances based on my own experience and expressing my personal
views
In hernna surgery we must consider suture matenals from two
potnts of view Thetr ability to sttmulate a fibroblasc reaction, and
therr hability to provoke infection

The ability to sumulate a fibroblastic reaction 15 almost mnrcly]a
property of the munute structure of the matersal  All umbsorl:’ab ’;
matersals are ereated by the body as foreign substances and walled o
by fibrobluses The reaction agamst them 15 at first volent and later
when the process of encapsulation 15 complete 1t 15 linuted to che
immediate neighbouthood of the foragn body Monofilament
sutures eventually come to be enclosed 1n a fine avascular conn:m\}:
tssue sheath in which they hie unattached hke a tendon i 1ts xh:}:lz
In this ability to L unchanged and quict among the fussues 1 ¢ d:;
value m neuro-and thoracic surgery Mesh suture matenal 1 1mva
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by the young fibroblasts and a mesh suture 15 eventually sncorporated
in and becomes part of the structure 1nto which 1t has been inserted.

The Lubility to provoke mfecuon depends largely on the intant
nature of the foragn matenal In 2 000 000 000 years of evolution the
survival of any speaies has depended on three things on s abiliry
to reproduce in sufficient numbers to keep pace with wastage on 1ts
ability to secure food, and on sts ability 1o overcome the attacks of
cnemtes The enenues of the vertebrates have mostly been smaller
mcmbers of the animal kingdom  and the mtroduction 1nto the ssue
of substances of ammal ongin 1s resented more than that of vegetable
matter Catgut an ammul protcin provohes a bnsk mflammatory
reaction wluch subsides only when the catgut has been broken up and
absorbed by the Jeucocytes summoned to the fight Sik an animal
exudate 15 reseneed more than cotton or hnen which are vegetable
fibres

Wnting n 1936 * when [ was more influenced by the writings of
Halstcad thar by personal expetience | recommended Pearsalls No 4
Chinese twist silk for hernna surgery Isard  Silk 1s more pliable and
more than twice as strong as catgut of the same diameter ulk
again 1s recetved by the tissues much more kindly than catgut pro-
duang no appreaable reaction Should nfection supervene silk
does not aggrasate 1t but merely prevents the healing of the wound.
Once an operung has appeared 1t settles down to a small sinus with
none of the signs of nflammanon and through this the silk 15 quietly
and pamlessly extruded, having m the meantme done the work for
which 1t was inserted

I have since abandoned silk entirely for all purposes For one thing
[ have found 1t huphly sogense In the Middle East sinuses round silk
sutures and knots were so common that 1 had to forbid 1ts use For
another thing 1 have found Barbour s lnen thread supertor m every
way to silk stronger for a given gauge and 1 my expenence never
extruded, Cotton appeats to be teceived as kindly by the tusues as
hinen, but 1 companson 1t 15 weak and unrehable materral

Monofilament materials have the advantages that their smooth
surfade does not cause trauma  and their solid seructure offers no crevices
m which bactena can lodge or mto which fibroblasts can penetrate. Of
these nylon 15 the best Silkworm gut 1s merely monofilament sk,
and for that reason 1s more forergn than nylon, which, bemng a syntheuc

"Maingot s Postgraduate Su gery Vol. 11l Part XVII
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fibre 15 not regarded by the tissues as an enemy from the method
of manufacture 1t 1s also less uniform m length and diameter, and less
reliable m strength than nylon The metal wires have no ads antage
over nylon They damage gloves fingers and sassors when they are
bemg putn and they fragment after a weck or two The one excep-
tion 1s stamless steel wire which because of its strength, 15 the best
matertal for the emergency resuture of a burst abdomen
Nylon 15 an 1deal suture for the sk, because 1t causes no sepsts
and 1f sepsis 15 already present 1t does not merease 1t It 1s unswtable for
hernua repair because though 1t 15 a strong matenal 1t adds nothing
but 1ts own strength to the repatred area It 1s not incorporated 1 the
tissues 1t does not provoke a fibroblastic reaction, and 1f 1t has been
used to displace structures agamst tenston that tension 1f 1t persists
will re-displace them and leave the mylon behind Re-operatron on a
fatled nylon repair discloses the nylon lymg just where 1t was put n
free loops that have no attachment apart from the knots at the begin-
ning and end of the suture hne
The worst materral ever used m herma repair 15 floss silk which
ges to combme 1n atself the disadvantages of every other suture
matersal It has the diameter and therefore the disruptive qualitees of
fascial sutures 1t has the intaung propernies of sikk and a loose mesh
structure that makes 1t a perfect shelter for bactera agamst the attacks
of the leucocytes When 1t causes mfectton 1t disintegrates into shreds
that take months to extrude themselves and are almost impossible to

remove

Matenals for filing gaps

There should be no gaps i hernia surgery for the matersal that
filled the hole ongmally has scldom been destroyed or removed but
has mercly been pushed asde Nevertheless the temptation to patch
rather than to reparr 1s ahways present The followmng matenals have

been used

Sheets of fascia

Any aponeurosis transmutung the pull of a muscle 15 strong only 1n
the direction of that pull Tts longatudimal fibres are held together by
very few transverse ones and large patches even when they :rj
securcly anchored all round arc unfitted to take a stran applic

equally to all ther margins
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Derma

In the derma the body possesses a connective tissue sheet of tough
interlaang fibres equally strong i all dircctions Many surgeons, of
whom Rehn of Fretburg was probably the first have seen the possi=
bilies of derma n repair work The method has failed to secure 2
permanent place m surgical techmque because unfortunately too
many surgeons have scen the results m sepsis frequent sinuses and
occasional dermond cysts Shects of derma however carcfully taken
always anclude eprthelial remnants sweat and sebaceous glands hair
and haie follicles and bactena and they scttle down to make a satis-
factory membrane only after the whole of the ongmal transplant has
been replaced by the fibroblasts of the netghbourhood

Silver wire filigree

This can be made 1 any size or strength required and 15 usually
woven by the surgeon humsclf to fit a particular defect It 1s canly
sterthzed and 1n the absence of infection 1t 1s well tolerated by the
ussues 1 time 5t becomes incorporated 1n a dense web of fibrous
tussue of whech 1t forms the framework. Like all unabsorbable matenals
silver ware will 1n the presence of infection, whether present when it
was mnserted or arnving later by the blood stream keep up the infection
mdefintely Whereas sl under such arcumstances an be dis-
charged precemeal through a very small smus a silver wire filigree
can only come out as a whole

In my opimon the perfection of modern methods of herma repare
has left no place for the wire filigree  but the surgeons who followed
Laune Macgavin at the Seamen's Hospital are very sausfied with 1t
today Many of their panents carrying double filigrees are carrymng
out the strenuous work of a merchant seaman over the seven seas of
the world

Nylon netting

Nylon woven mto an openwork mesh like mosquito netting
has been introduced fanrly recently and I'have no personal experience
of s use It can be sterihized by heat and unlike monofilament nylon

it should  because of 1ts many mterstices become ncorporated with
the tissues
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Tantalum Wire gawze

Tantalom 133 metal that produces 1O reaction m the e Tantd~
uze 18 Jormable 11t sheets up t0 B3 square whuch can'be
cutto any shape vath scrsoTs benrtoany OV ardsutured posinon
et tantalum ¥ o thread. It s00R becomes fagmented by the
movemens of the bodys tyut the precss remaim I poSROT (Fig 3

S
Fic 3 Faptalura g3V



CHAPTER 3

INguINAL HERNIA

Fhe ingunal canal

The accounts of the inguinal canal in textbooks arc largely traditional
They perpetuate the names of long dead worthies and they refer to
structures whose appearance 1n the hving docs not always tally with
the desenption m the book The conjomed tendon the ¢
fasaa the transversabis fasaz when we meet them in the course of an
operation, are often very unlike what we have been led to expect
What arc they and what do they dot

In the inguinal region nature has faced the difficult problem of allow -
1ng the emergence from the abdomunal cavity wathoue loss of sccunty
of the pow erful group of flexor muscles of the thigh together with the
vessels and nerves of the lower imb The general arrangement of the
muscles 15 symalar m all hmbed vertebrates In all there are flexors of
the thigh that take ongin from the vertebral column where 11 forms the
postenior wall of the abdomuinal cavity In all the abdomnal wall
consists antertotly of two rectus muscles runtung vertically on erther
stde of the mud-linc attached below to the pelvic girdle and above to
the thorax and laterally of three lay ers of muscles (some of which may
be further divided) runnung at an angle to each other but on the
whole sct transversely to the long aws of thebody These lareral muscles
are attached directly or indirectly to the vertcbral column behind,
to the thorax above and to the rectus sheath in front Below they end
m a firm fibrous band that arches over the psoas and the vessels and
nerves to the hind mb and blend wath the fasaa covering them

‘We can imagtne the ancestral reptile that gave nise to the mammals
thus equipped, with an abdominal wall whose lateral muscles the
external oblique intemal oblique and transversalts all ended below
m a common fibrous band that brdged over the flexor muscles and
the neurovascular bundle was firmly blended wath their sheaths and
the septa between them and ganed attachment through them to the
pubsc part of the limb girdle

17
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Then came the mammalian revolutton One
stock discovered the ad ge of being mdep ’Pm:;‘ﬂ:ﬂ’n::iuf:g
time of year of being able to conduct all the chemical processes of
metabolism at a umform temperature This new method of Iife de-
manded fundamental changes of structure More heat must be pro-
duced This demanded an creased food ntake a better digestive
system and increased combustion which m turn mvolved discarding
the nucler of the red cells to make them pure oxygen carriers sending
the blood round more effectively by means of a four chambered heart
and super—charging the oxygen intake by the more effiaent bellows
of a diaphragm The increased heat must be conserved by a skin
covering that could vary heat retention at will yet could also dissipate
heat when, owing to muscular exeraise or heated surroundings 1t
threatened to become excessive One funcuon alone refused to be
regtmented that of reproducuon. All creatures tend by mugration or
by selecting the season to breed under certan condttions of temperature
and under these only The newly formed mammals expenmenting
with hving at a much higher temperature than their ancestors had
known found 1t necessary to extrude the male gonads {and possibly
the female also at that remote perod) from the abdomen into an annexe
where they could be mamtamed at a constant yet lower temperature
than that of the rest of the body

The mngumnal canal 15 the track of this prehustonc expuluon It 1s
m fact a physiological herma an extrusion of all the layers of the
abdomnal wall by the tests as 1t thrusts 1ts way through. The key to
ranional hermia surgery therefore Jies m an exarnation of the measures
whereby that phystological hermua 15 kept from beconung pathological
and 1n an attempe to retan that mechanism where possible

The emerging testicle as 1t passes down the postenior abdomunal
wall, 1s brought to a stop by the fibrous barner of the arch spanning the
psoas and the neurovascular bundle and 1t 1s foreed to traverse the
lateral abdommal muscles just above this arch (Fig 4) The layers 1t
pushes 1 front of 1t arc fibtous and muscular The first 15 the trans-
versalis layer which 1s here a tough fibrous sheet named by anatomusts
the transs ersahis fascaa or fascra of Astley Cooper for he first potted
out us sigmificance Elsewhere thin, thus fasaa1s 2 tough sheet where
1t forms the posterior wall of the ingtunal canal Tescems clear however
that here 1t 15 not merely an mnvesting membrane as s the rest of the
so-called transversalis fascaa, bur that a represents the tendon of
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& Transversalls fascla

Q Testicle

Transversalis m Peritoneum
Internalobl m

N
Externat obl m\/-

F16 4 The cruption of the tesns

msertion of the transversalis muscle into the fibrous arch common to
the lateral muscle group This transversabs layer transmuts the cord
through an opening with almost tendinous margins whose edges are
prolonged upwards 2s fan-hke extensions on the deep aspect of the
muscular fibres of the transversalis (g s} It 1s carried on the cord
as a thin invesung Liyer the infundibuliform fasera The der of
the transversalis layer making the posterior wall of the anal 1s
thickened where 1t blends with Poupart s Ligament

The muscular layers consist of the lower edges of the mternal
oblique and transversalis which are separate where they anse from
Poupart s hgament and blended where they are 1nserted as the con-
Jomned tendon mto the pubis and of the cremaster muscle which
represents therr extruded lower fibres and springs from the whole nng
through which the cesticle emerged and which then wraps round the
cord and extends 1n loops to surround the testicle uself (Fig 6) These
muscttlar layers are really one The nternal oblique and the trans-
versalis muscles thrust aside by the bow-wave of this biologieal
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Internal
iliac artery
and vein
Poupart s ligament
Fic 5 Schema of the mtemal rng F1¢ 6 The conjomned and
from behind (after Lytle) cremaster muscles

projectile are fused to form the so-called conjomed tendon The same
muscles where they lie directly m the track are thinned out and
curved downwards therr fibres bemng spread all round the testis and
cord There 15 no boundary where the conjomed tendon ends and the
cremaster begins There 15 no cremastente fasaa The cremaster 1n 2
healthy man 15 a muscular sheet § I thick™an mtegral part of the
mguinal mechanism The postenor wall of the ngunal canal consists
of the thinned tendon of the transversalis muscle covered by the
postenior fibres of the cremaster muscle

The most external layer the aponeurosts of the external oblique 15
pierced near 1ts insertion by the cord the mam fibres being thrust
aside to form the pillars of the external nng but some conttnuing over
the cord as a thin investing layer Poupart s hgament which 1s con-
ventently described as the uptumed low er edge of the external oblique
aponeurosis 1s really the representative of the fibrous arch that budges
the flexor museles in reptiles and amphubia It contams contributrons
from all the Jateral abdomunal muscles and from the fascia over the
iliacus and 15 continued 1nto the fascia liung the pelvis and the fasaa
lata of the thigh.

The gap between the pillars of the nng 15 usually vasible nght up
to the muscular part of the external obligue which extends honzon-
tally inwards from the anterior supertor spine This gap 15 bridged by
weak transverse fibres but 1t 15 widened by the presence of a herma
1n the canal For thus reason methods of approach to the mgumal canal
that make 2 point of leaving the external nng untouched are unsound
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Opening of the ng by dividing the mtercolumnar fibres and extend-
g the cut m the aponeurotic gap 1s necessary not only for atraumatic
reflection of the cremaster afterwards but also to allow the stretched
ring to be sutured back to 1t normal uze

Medually the external oblique aponcurosis joins the antenor rectus
sheath but 1t docs so a full inch inside the Iateral border of the rectus
muscle so that for this width the sheath 1s formed by conttibutions of
the mternal oblique and trans ersalis only

These anatomscal points are all of importance when we come to
consider the normal defences of the mgumal canal and the prinaiples
of repair when they become cffete Any subdivision of the posterior
wall 15 valucless and Hesselbach s enangle should be one of the first
preces of uscless verbrage to be scrapped Such redundant descriptions
do more than overload the student s memory they suggest that the
mgunal cnal 15 a mechanical defence mechanism whose sccunty
depends upon fibrous planes an obhique course and two openngs
placed some distance from each other m short upon a valvular mechan-
st The valve 15 a deviee not employed mn the body except in the
arculatory system There 13 no carduac valve no pylonc valve no
tho-caccal valve and no uretenc valve

Studied by the anatomy of the ving  the observanon of struc-
tures when they arc working the inguinal canal is scen to be 2 muscular
sphincter The mguinal muscles work with the abdonunal muscula-
ture of which they form a part and whose nnervanion they share
When the abdonunal pressure 15 rased tending to force the cord
farther out of the abdomen or a pouch of pertoneum beside 1t the
extenmal oblique aponcurosts becomes a nigid sheet supportng the
deeper layers and fixing the rectus sheath The cremaster pulls the
testicle and cord up agamst the extruding force and towards the mter-
nal ning (As can be scen 1n any young boy when he 1s asked to cough )
The conjomned muscles straighten out the arch of thar lower fibres
wtersposing a thick muscular band that prevents the fibrous postertor
wall from bulging The transversalis muscle as 1t contracts pulls the
mternal rng with the enclosed cord upwards and outwards behind
the muscular sheet

The mechanisms that defend the mgumnal canal against abdominal
pressure are thus muscular rather than fibrous (Fig 7) When they
are healthy the cord with uts abundane and varying blood supply
can pass through undamaged but nothing else can pass beside 1t
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Fic 7 A cartoon by Anns Zinkewtn emphasiang the fies that the defénces of
the ingmnal canal agamnst s abd{olx’mm! pressure are muscular father than
tbrous

Types of ingminal hernsa

There are two mamn fypes of mguinal hemua the oblige or mbrect
and the diret In oblque mgmnat herma the hemual opening 1 lateral
to the deep epigastnc artery 1 dieer herma the operung 15 medual
to the artery Both mdirect and ditect hernize may be congenal or
acquired  but whereas the grest majortty of oblique hermae are
congerueal all except 4 very few direct heruae are acquired {Fig 8)

The oblique hermia accompanes the cord. It has the same fasaal
covenng and 15 led by 1t along the mgumal canal through che external
abdomunal ring into the scrotum, and finally to the tesus-The direct
herma pushes through the abdommal wall behund snd not m any
partieular relatronship to the cord, which is merely 2n anteaor celanon
and may hie above st below st or over s summus [t has thus the same
mtercolumnar and eremastene covenings as an obfigue hetrua but not
the fasqal Iayer while m addmon ar 35 eovered by the layers of the
abdomunal wall that lic belund the cosd. As 3t enlarges sts spread 15
limiced by the atcachment of these lay ers to Poupsst s Ligament and the
thopecuneal e Beng a bulging of the postenor wall of the sngumal
cattal 1 will to bulge it a fugal manner bang hmted
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anly by the relamv e strengeh
of the structutes 5t encown=
tes Poupart s hgament and
the outer border of the rec-
tus muscle pear sts insertion,
here remnforced by the pyra-
nudaliy are almost unyreld-
g so that an enlarging
direct hernua tends to push
vpwards  and~ outwards

cventually strerching  the
muscles far beyond the con~
fines of the wgunal canal

but hardly ever entening the
scrotunm. The zone of falure
1 the inguinal canal s thus
a2 V wiath the body of
the pubis as ats apex and
Poupars s higament and the
rectus sheath as 1ts limbs
{5y, 9

Congemtal oblique
wgmnal herma

The tesus 1 formed
the lumbar region. At the
third month the Wolffan
duet {that will form the
epididymss) and the genteal
gland (that will form the
corpustestis) projectnto the
coclonuc cavity on separate
mesentenes with a common
atachment.  Durng  the
fourth to the stxth month
theyshdedown the posterior
abdonunal wall, while the
eprdidymus 15 formed The
two  mesenteries  become

AQUIRED OBLIQUE

fxc & Types of ngusal hernsa

Poupart 5
tgament

Zone of
fallure

Hectus m
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blended as the mesorchium and the tests assunses sts final shape By the
seventh month 1t reaches the mternal ring Meanw hule there 15 2 rapd
groweh of muscular tssue 1 the mesorchium This muscular mass
the gubernacalum pushes 1ts way into the scrotum m advance of the
testes, carrying withit all layers of the abdomunal wall the pertonesm
the transversalis fasciathe internal obhique and transversabs muscular
layess the external oblique hayer and the deep layer of the superfiaal
fasera of the grom Duning the seventh month the tesus aksa passes
through the abdomunal wall shiding down the back of the pentoneal
tube dragged from the iliac fossa by the gubernaculum In the eighth
month 1t fies at the exteral ring At birth 1t has reached she botrom
of the scrotum

A congemtal obhigue herma

The common kind 15 due to persistence 1 whole or m part of the
fumcalar process the evaginatton of the per that preceded
the testis in ats descent The dsspositton of the sac may follow one of
four cypes the vaginal the fomcular the retrofuniculac or the mra-
funicular (Fig 10}

The vaginal type of sac often named the congenital 15 cleatly a
persustence of the whole funtenlar process ncluding that part which
normally remams as the tumca vagmnals The fumeular type 15 almost
as certanly due to the persistence of the upper part of the process with
obliteration of the lumen at the upper pole of the tesus where the
sac does not go nght down mto the scrotum  the obliterated segment
can usually be traced as a fibrous band wrurng the fundus of the sac
to the summut of the tumca vagmalis

The retro-fumeular and intra-fumcular hermae grouped together
under the term mfantile are of more uncertam ongin. The explananon
that 15 usually given m textbooks and almost certamly the wrong one
1s that the funicular process 15 closed at the mrermal nng remainung
patent distally and that an acquired sac s later pushed down in feont
of 1t behind 3t or mnto 1ts lumen Every stage ntermedrate between
¢he fumcular and retrofumeular varieues 15 met with the tuntca
vaginals extendng up nto the ingumnal canal for varying distances
1n front of the sac 3o that 1t seesms pmb:b]z‘:’ lt}m tthc m!;u:}r‘xelc{‘\;;‘r;::;:

obiteration O
are due to egulancs lh; jfncﬁztt o’;'h:: dustinerion 18 of academie

process and have no acquire
mnterest only and affects nesther the diagnous nor the treatment of
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Fic 10 Developmental abnormalities snsing 1 the funicular process

“The funicular process just before birth

Normal clostre of the funicular process

Congemtal hems perasstence of the condition seenina
Fumcular herma

Hermuz magna

Bilocular hydrocele

Retro-fumenlar herma

Intro-fumcular herna

Fhtwn o en

these hermiae: Only the possible confusion of an inexperienced surgeon
on finding two cavities where he expected to find one justifics this
discussion.

The sac of a congemtal hermia lies 1n front of the cord or rather
surrounds 1t 1n front above and below so that tn transverse section 1t
shows as a horseshoc shaped shit mnto which the cord 15 mnvaginated
much as the tesus appears 10 be pushed mto the tumca vagmalis The
sac 15 intimately bound to the structures of the cord, particularly to the
vas deferens from which 1t can be separated only with difficulty In
herntae assocuated with imperfectly descended testes the pentoneum
15 50 thin and the sheathing of the cord by the sac so mtmate that the
separation and closure of the perttoneal process 1s a matter of real diffi-
culty The sac bears further traces of s congential ongin mn numerous

n-c
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bands of fibrous muscular and nerve nssue which swreak 1ts otter
surface and n the presence of small rests of adsenal cortex 1n sts walls

In most cases the process of peritoncum formmy, the sacss 2 sumple
tube Occasionally the distal pare 15 divided by sept2 mto 2 seres of
compartments which may be distended with flud Incomplete septa
and diverticula from the man channel are also found These nregu-
Lanities are probably of developmental ongm, but some of them may
be the result of pressure by a truss

The extra-peritoneal fat usually ceases at the mtemal nng and m
the operation for hermea 1ts app ¢ 15 usually an ind, that the
ring has been reached The fat may however mnvade the cord paricu-
larly i the mgumnal canal of adults Two conduions are seen In one
the fat extends down the cord, distinct from the vessels and sac but in
the same fascsal envelope as a lobular finger-like process carrying an
obvious bload vessel with 5t The appearance suggests that the fat
had descended with and at the same trme as the tesns In the other tvpe
the fat 15 ;mnvaginated into the neck of the sac and bears when viewed
from the mside of the cavity a very strking resemblance to a loop of
small intestine protruding through the openung

An acquired oblique hernia

This 15 far more common than the textbooks admur Most shiding
herniae are of this nature

When 2 normal mgumal canal 1s laid open in the dissectng room
or during Iife as 1n the operanon for the radical curc of femoral herma
by the sngunal route st will be found that a moderate pull on the cord
brings down a rounded pouch of panetal pentoneum through the
opering in the transversalis fasa An acquired oblique hermua probably
has 1ts ongmn m such a prolapsc of the cord, due to the combined
nfluence of poor muscles and repeated stramng The divertculum
once formed, 15 further stretched by effors of strarung or coughing
and becomes a fully developed hernia

The acquired origin of any oblique hermus ean never be proved
beyond doubt but 1t 15 typical of such 2 hermua that the sac 1s mmedie
ately visible among the other structures of the cord, that 1t 1 thuck
walled and broad 1 proportion to its length that ss fundus 1s rounded
and niot continued by any fibrous bands o the scrotum thaties w alls
are disunce and separable without dissection from the vas and pampint~
form plexus and that 1ts neck 15 wide and surrounds the emerging cord
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on all sides except the nfenor tnstead of lying lateral to 1t a3 does the
neck of a congenstal sae.

Direct herma

A direct hemua 13 mercly 2 bulging of the postenior wall of the
ingumal canal Anatomy books have mn the past desenibed this part as
Hesselbach s trangle a tnangle bounded by Poupart s higament below
the deep eprgastnc artery laterally and the outer border of the rectus
muscle medully and forther have subdivided this tangle into outer
and inner portions marked by the obliterated hypogastnc artery Such
names are Yess and such subd are without significance
They are best forgotten. The pornon which yiclds first 1s that whichxs
formed by the transversalis fascra alone that 13 the part medul to the
decp epigastnic artery below the arched fibres of the conjoined muscle
and Yateral to thetr msernon into the hio-pectineal hne The bulge s
ageneral one roughly hemusphencalin shape and the sac which hardly
ments such a name $as no neck. It 13 covered by fasaa throughout.

As the herna enlarges 1t spreads upwards and ourwards The
epigastnc artery becomes stretched over 1t and in a large herma may
appear to divide the swelling nto two Jobes The lower fibres of the
conjoined muscle and cremaster become stretched and their fibres
separated. The extemal oblique aponeurosis becomes thinned. A direct
hernua does not come through the external nng in the sense that an
mdicect one does but as 1t increases in size 1t meets with less resistance
n the mtercolumnar fibres than 1n the more fully developed parts of
the aponcuross that he [aterally and 1t may bulge through the stretched
external ring Such a hernia shows the most prommnent swelbng and
gives the most obvious impulse on coughing at the external nng butat
does not bike the indirect hermia become mgumo-scrotal

The sac of any igumal herma, as 1t enlarges tends to drag down
further pentoneum from that lining the abdominal panenes and with
1t any intra-abdonunal mobile structures whch the pentoncum clothes
Thus the bladder may be drawn nto the neck of the sac on the mner

side the caccum mto the posterior wall of 2 nght hernia and the tlac
colon 1nto a left one

A congemtal direct herma

A case was desenbed by me i 1935 and occasonal examples have
since been reported by other surgeons
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The opentng 15 1 the conjoned tendon
mserted mto the sheath of n:cjtus and pyran‘x}'du:ltxsh;c:riox}:rh :::Hu
tendinous (Fig 11) The onfice 15 ngd, arcular and usually sm.'d]—)
from  to § m. m dameter The sac 15 long narrow and tubular It
does not accompany the cord but may extend through the external
ring There 15 no general yrelding of the postertor wall of the canal

6 11 Congemtal direct hernu

It 15 difficult to explun the ongm of these uncommon hermiae
but they are probably due to some aberrant gubernacular mechanism
The long tubular sac and the small ngid opening suggest a traction
diverticulum rather than one due to pulsion

The diagnosis of mguinal herma

Inspecuon 1s important for 2 small herna can often be better seen
than felt This 1s particularly true of 2 bubonocele 1 women and small
children, 1 whom the overlymng fat often obscures the smpulse on
coughmg m a small sac Inspection too 15 often the most cestam means
of distinguishung between the commoen condion of bulging grom
seen 1n feeble and sedentary men and a definste herna,

The disinction between an oblique and a direct hernia 1s often
difficult and possible It 1s p for the type of
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large wide-mouthed hermia i which differentiation 15 hard usually
needs an of mvolving rec of the ngmnal canal and
the exact relations of the swellng will become apparent when the
tissucs are exposed.

Ditect hermae are wually seen in men over forty they are bifateral
and symmetnical i wze and postion A hermia which appears as soon
as the patient stands without any stramung effort and wiich disap-
pears as soon as he hes down wathout the application of any pressure
or one which when reduced reapy diately bably
direct One whose length exceeds 1ts breadth which comes anywhere
below Poupart s hgament or miedual to the pubte spine ot one which
when 1t 1s made to reappear by coughing 1s seen to fill obhquely rather
than to come straight forward 15 probably oblique

The differential diagnosss berween nguinal herma and other
ingumo-scrotal swellings 15 scldom difficult Common sense should
serve to distmpuish swellings that are superfical to the abdominal wall
such as an abscess or swelling of the mgumnal lymph nodes and those
deep to 1t Iying in the psoas of thac vesscls from swellings i the
anguinal canal proper Swelhngs in the ingumal canal must anse from
some structure m the spermatic cord and are aither tumours—
hpoma or fibroma—or varicoceles or abnormalitics in the mechamsm
of tesncular descent—retaned testes or hydroceles of the cord A
Tipoma s softer than a herma and gives no impulse on coughing but
unless accompanied by a sac, 1t rarely artams suffiaent size or gives
enouph trouble to attract the attention of the patient A fibroma 15 2
firm rounded swelbng which can be dusnnguished with certamty
from an encysted hydrocele only by the absence of transfucency A
v can never be ken for anything else unless one of the
varices has ruptured

An encysted hydrocele of the cord 15 often diagnosed but seldom
seen after puberty A truc encysted hydrocele 15 a small rounded trans-
Iucent swelhng sharply demarcated above and below The majonty of
rounded translucent swellings scen 1n the ingunal canal of adults are
encysted hydroceles of a hermal sac, the neek of which 13 blocked by
a plug of omentum 'Tharr true nature 1s revealed by examunation of the

neighbourhood of the mnternal ring when the cord will be found to be
thickened




CHAPTER 4

GENERAL PRINCIPLES IN OPERATIONS ON THE
INcuUINAL CaNAL

The wmcision
The skin m the mgwnal region 1s smooth over the outer part, hairy
towards the pubis and at the level of the pubic spme 1t has the rugose
surface and the large sebaceous glands of the scrotum and labim majus
The superficial fasaa shows the two layers fatty and fibrous of
Camper and Scarpa The latter which 1s continued into the scrotum and
Labtum and s attached just below Poupart s igament to the fascia lata
of the thigh must be divided with the kmfe before the femoral
opening can be explored through an mnguinal masion
The standard incsion for the operatron for the repair of ngumal
herma 15 an inch above and parallel ro Pouparts ligament This
incision has the advantage of direct access and for that reason 1t may
be preferred by the surgeon working short handed but it 1s not a good
one It lcaves a scar that 1s always obvious somerimes kelowd and occa-
stonally painful These drawbacks are due mn part to the encroachment
of the incision at 11s lower end on skun that 1s sterthzed with dufficuley
1n part to 1ts Iying across lines of tension
The posiion of rest of the trunk 15 with the lumbar spine and the
Tups flexed. To ths posinon
the skm adapts aself and

'
. ’ i

'. - - ," fleaon of the trunk and
' ! thighs leaves a constant erease

e — B B
o T Umbitial hemia 1 the mgumal region shown
s epuial@ femorat MM AlbrecheDarer s drawings
V H g:l::nhg and known by the older
d : anatomusts as the finc of Venus

’ B Saphenous ffgature (Fig l:) Thus lne crosses
he mudline about 1} m
bdomndt  ©
fe ;:nﬁ:lﬂ:;:?nu:auﬁ:nﬁcx:xg:: above the pubus and on each
30
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side st curses upwardsas it passcs outwards erosung the hne of Poupart s
hgament t us cutee fourth and fading away on the outer suide of
the thigh just below the antenior supenior spime Thus crease 15 the
best site for an inasion for mgunal or femoral hermia feas a line of
shan rest and the stitches can safely be removed in four or five days

The scar 15 comfortable and almost snvimble and st leaves very litle
scar tissue 1n the subcutaneous layers so that fusther operation n the
same regron should it be required later 18 casy In cluldren e has the
further advantage that st removes the sutches and dressings a further
11 from the area of probable soling

Local 1 for o

Operanons for ingumal herma must often be undertaken urgently
1n patients whose age or gencral condiion would prohubit such a step
were 1t not for the even greater danger of some threatened complica-
nion The nsks are Lirgely eliminated by the use of Jocal anaesthesta

Modem local anacsthesia depends on blocking man nerve trunks
outside the area of the proposed operanon rather than on infiltration
of the ussucs 1n that area. The nerves that must be blocked for an opera-
tion on the mguinal canal are many The skin of the grom 15 supplied
by branches of the y2th donal 1st lumbar lateral cutancous and
gentto-crural nerves The skin of the scrotum 1s supphed by the tho-
ingumnal nerve by scrotal branches from the mntermal pudic and by
the long pudendal nerve from the small saatic The abdonunal muscles
and pentoneum are mnervated by the tho-ingumal and sho-hypogastne
nerves The cord and testis receive their sensation from the spermatic
nierves accompanying the vessels i the cotd These nerves canalf be
reached through three subeutancons wheals one 2 finger s breadth
medial to the antenior supertot spme one over the saphenous opemng
and one over the supra~pubic skin erease i the mud finc (Fig 13) The
seeret of successful local anaesthesia 1s twofold firstly the adminustra-
tion of suffiaent sedatrve an hour before the operation to render the
paticnit drowsy duning its performance and secondly a pause of atleast
fifteen. minutes between the mjection of the anaesthetic and the start
of the operanon.

The solution recommended 1s one of § per cent xylocame to which
one drop of 1/000 adrenalin solution to every 10 ¢ ¢ has been added,

The three subcutaneous wheals are first rused with a fine hypodermc
needle A 33 1. needle 18 used for the remang myecrions

on the ingmnal canal
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Fic 13 Local anacsthesis for ingunal hernus {see text}

a The cutincous wheals & Deep mjections through the fist wheal ¢ Decp
nyecuons through the second wheal 4 Deep xzmmm through the third wheal
¢ Cicum-imjection m the subcutaneous [y er through all three wheals
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The necdle 1s first mserted through the first wheal (that yust medal
to the antenor supenor spine) at nght angles to the skin and pushed
slowly down ull its pomt strikes the bone of the ihac fossa (Fig 136)
.0 c.c. of solution 35 then myected slowly into the muscle to block
the tho-tnewnal tho-hypogastne and last dorsal nerves The needle
15 then withdrawn from the muscular layer and pushed agam through
the external oblique aponcurosis about 1§ 1 medial to the antenior
superior spine and a further 10 ¢ ¢ of sofution 13 mjected berween the
aponcuross and the mternal oblique layer m a direction honzontally
nwards

The ncedle 1s next mserted through the second wheal (that over the
saphenous operung) and .0 c ¢ of solution are injected honzontally
across the base of the scrotum which 1s held up 10 order to block the
scrotal nerves (Fig 13¢) Wathdrawn shghtly ats pomnt 15 then pushed
upwards and twards tall 1t strikes the pubic spine and 5 c.c of solution
are njected there

Through the third wheal {that 13 the mud-linc) a plane of solution
(-0 c ¢ mall) 15 1aid down i the nud plane of the scrotum by passing
the needle round the root of the perus into the upper part of the
scrotum (injecting as 1t 13 advanced) and then feeding the tissues in the
mud-line of the scrotum on to the pomnt of the needle in tum (Fig 134)
Sull using the same wheal 10 ce of solution are injected into the
fascaal envelope of the cord which 1s held up at the external ning for
ths purpose

Lastly using all three wheals a Line of sub
wjection, using about 40 ¢ ¢, m all 1s placed zround the whole area
uniting all three wheals and a further line along the skin erease which
will be used for the masion If the surgeon completes the mjections
before he puts on hus gown and gloves for the operation, anacsthesa
should be complete by the time he 13 ready to star

General p ples of op upon ingunal hernia

“What 1s the operative treatment of ingunal herma? Itas only neces-
sary to put the question in this way to rase a laugh The operanons
that have been advised and practised are legion. Each 15 somehody s
datlng and 1 have not the tementy to cntiase or select from among
them T shall therefore give my own views the operations that I have
now practised for twenty years and have found successful In a later
chapter I shall give the outline of other operations that have been
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widely recommended and my reasons for avordng them or abandon-
g them

Two general statements will I think be accepted by all First that
permanent cures can be obtuned by operation even 1n large and old
standing hermae provided that the patient 1s fit enough to allow an
operation approprate to s particular defect to be done Cures should
therefore be all the more certan 1 the simple cases A cure rare of
100 per cent should be obtamable provided that an op of the
correct type has been done, and well done The ingumal canal 15 the
recognized practice ground for the man who likes to do a spot of
surgery Just as he likes to play a spot of golf!

Secondly 1n any particular group of patients subnutted to stmtlar
operations the proportion of cures varies wath the type of hernia The
following results may be looked upon as average or a little better than
average

1t Ingwnal hernia in childhood and oblique mgumnal herma of recent

appearance iz healthy young adults 100 per cent
 Obhque mgumal hera m older patients when the hustory 1 shore and
the mnguinal canal apparently sound 95 per eent
3 Old oblique hermac and direct herniae 90 per cent

It 15 smd that sepsts 1s the commonest cause of recurrence ‘This docs
not agree with the lessons of experience Sepsis enforces a long rest
and 1t calls forth an abundant reaction of repatr Induced sepsis was the
basis of the medieval cure of hernia by blistering and an mflammatory
reaction 1s the probable modus operand: of the inyection treatment
and of the msertion of desmal transplants Could sepss be regulated
1t would be the reparative surgeon s best fiend In any case 1t 15 com=
mon expencnce that a majonty of recurtences are found under
beaunful hinear scars

The usual cause of recurrence 1s thar the first operation has been
done by the wrong surgeon or by the wrong method. Durmng the
Second World War recurrence after hernia operations in healthy

oung men was a major headache both m the Army and 1 the Air
Force The following excerpt 15 from a memorandum circulated by the
department of stattstical rescarch of the Army Medical Services
* The overwhelmng majonty of such recurring cases arc the reslt of
an operation for the performance of which a relauvely modest level of

professional shill 1s deemed to suffice
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Hernna of are rarcly consdered 1mp They ate
hightly underiaken by men who ate not surgeons at all and who
refran from attempting any other abd | procedures In hospaal
they arc often regarded as mtroductory excrases for the novice and
are left by the chuef to hus assstant when he has finshed the more
teresung part of his hst

The three groups outhned above wath their varying prospects of
cure correspond very approximately to three degrees of pathological
change demanding i cach case an operation of a different type In
the first the mgmnal canal 1s normal for an unfilled hermal sac1s 2
potential space only In the second the nternal nng has become
dilated that ss the fibrous defences have been weakened but the
muscular defences are intact In the third the posterior wall has given
way and the muscles have also become weak, that 15 the tngumnal
mechanism has faled.

In the first group removal of the sac will remove the only abnor-
mality and, provided that 1t has been accomplished without damage
to the meernal ning or the muscles this smple operation wall lead to
Lisung cure In the second group the muscles cannot be cxpected to
mantain the mtegnty of the canal unless the stretched internal nng
has been restored to ats ongmal uze and strength In the third group
the farled mguinal canal must be reconstructed

1 THE STANDARD OPERATION

(a) The skun incision

After idennfication of the skin crease three or four ines are marked
across 1t with a pen, brush or throat swab dipped 1 Bonney s blue
to ensure accurate spacng of the flaps when they are subsequently
sutured (Fig 14) The cut made with a continuous sweep of the kmfc
while the skin 15 put on the stretch wath the finger and thumb of the
left hand extends in the crease from the front where 1t crosses Pou-
part s ligament nearly to the mdlme Two or three branches of the
superficial femoral vessels which are seen running mn the faeey layer at
nght angles to the masion are divided between artery forceps and
Ligatured with No go linen thread. The maision 1s then deepened
down to the exernal oblique The surgeon then grasps the whole
thickness of the lower flap with toothed dissecting forceps and lifts
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Fic 14 Standard operation for mgmmnal herma The mcision

1t away from the abdomnal wall while the assistant does the same
with the upper flap A few bold sweeps wath the knufe in the arcolar
plane between Colles fascia and the external oblique aponeuross
followed by gentle pressure with a swab will separate the fatey layers
from the aponeurosis upwards and outwards as far as the muscular

Fic 15 Standard operation Reflecnon of the superfical flaps
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fibtes downwards as far 23 Poupart s higament and nwards to the
exteral nng and the emerging cord (Fig 15} Pouparts hgament
should be 1ud bare at s stage down to sts sertion in order to
faabitate subsequent suture of the pillars

{B) Reflection of the 1 obliq oss

The external oblique should be mased towards the external nng
and not from 1t as this method carnes a nsk of injury to the cremaster
muscle or the 1tho-inguinal nerve A cut § . long 1s made with a kfe
mn the Ine of the pllars and about 3 1n from the pont where they
diverge The upper leaf s held up with dissecting foreeps and the cut
15 extended with Mayo sassors mnto the external nng and carefully
beyond 1t into the inter-columnar fasaa The cut 15 then extended
outwards 1n the linc of the fibres to a pomt 1 10 lateral to the mnternal
nng

The upper leaf 15 then reflected off the underlying structures which
are gently detached from s deep surface with sweeping strokes of the
dosed Maye sassors working from without nwards 1n the line of
the arched fibres of the internal oblique Separation 15 contmued ull
the guter border of the rectus sheath 15 exposed (Big 16)

Fic 16 Standard operation Reflection of the cremaster muscle from the cord
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The lower leaf 1s treated m a similar manner tl the wmner surface
of Poupart s ligament 15 cleared as far as 1ts msertion mto the pubic
bone The fibres of the cremaster will be separated from the deep
surface of the aponcurosis with which they lie n contact, but ther
ongmn from Poupart s ligament must on no account be disturbed.

When thus stage 1s complete the cord will be seen completely dlothed
mn the fibres of the cremaster muscle on whose surface lies the sho-
mgunal nerve

(c} Opening the sub—c space

The surgeon picks up the cremaster muscle 3 i below the sho-
ingunal nerve directs hus asustant to do the same just below 1 and
divdes 1t boldly 1n the line of sts fibres downwards to the centee of
the external ring and upwards to within § 1n of the point where the
thickened arching fibres mdicate the lower end of the internal oblique
He now releases the lower leaf of the cremaster and picking up the
cord with toothed forceps he frees 1t by 2 few gentle touches of the
closed Mayo scissors from the upper leaf of the muscle whch 1s sull
held by hus assistant (Fig 17) The assistant then releases thus leaf and
takes the cord from the surgeon who picks up the Jower muscular
sheet and frees 1t 1n 2 simlar manner The cord 1s now free and can be

Fic 17 O] of the sub-crenustenc space and 1solation of the cordan 13
1 perung
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hooked up on the forefinger of the left hand while the cremaster at
11s two extremttes 15 pushed off 1t wath a gauze swab The cord lymng
on the finger 15 covered with infundibubform fasaa only through
which all 125 constituents normal or abnormal @n be dlearly seen

(d) Isolation and ligature of the hermial sac

The cord sull fying on the index finger of the left hand 15 mased
longrudinally for about 1} 1 by a gentle stroke of the kmfe that
divides the investng fascia only  The sac, which has already been seen
Iying antenorly now prolapses through this cut completely denuded
onars superficiat aspect Itss prcked op wath a parr of haemostats which
are then fixed by the thumb of the left hand and 1s thus held firmly
on the pulp of the left mdex finger

With a pair of non-toothed dissccting forceps all structures ad-
hering to the sac are gently scparated from st working transversely to
sts long axas (Fig 18) As succeedimg parts of the sac ate lad bare they
are gathered up wath the left thumb bnnging a fresh portion into
view for clearance Finally the pomt of commencement s reached
:!x:cl the mdex finger wall be scen 1n a space that separates the sac from
the cord

F1c 18 Isolation of the sac from the cord bundle
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If the plane of dissection has been kept close to the wall of the sac
there 15 no danger of inyury to the vas but the surgeon should always
assure humself at thos stage by fecling the separated cord, that the vas1s
actually with the vessels and not with the sac Ths dissection, once
begun, must be pursued methodically 1 a plane transverse to the axs
of the cord ull two separate bundles emerge the sac on onc hand and
the normal constituents of the cord on the other The Jeft thumb
must not refax 1ts grip on the sac and the temptation to wander up or
down the cord must be resisted,

The structures of the cord are kept together by enclosing them in the
loop of a Eane's tissue forceps, and the separation of the sac 15 con-
tnued towards the fundus The sac 15 spread out and fixed by the left
hand, while the structures of the cord are peeled off 1t wath blunt dis-
secting forceps Thus separation may be difficult at the fundus The
tunuca vagualis 1s often adherent over a wide area to the expanded
fundus of the sac The vewns mcreasing m size as the testicle 1s reached
may also be adherent 1o 1t, and the vas may lic i a loop on 1s walls
Many of the bands are so tough that they must be cut wath the kmfe
By holding the cord on the stretch and pushing 1ts constituents off
the sac with 2 gauze swab or dlosed saissors and by using the knufe
only for strands that stand out betw cen structures already 1solated the
separation can be effected cleanly and bloodlessly

When the fundus 1s free the surgeon gets Tus assistant to put the
cord on the stretch by drawing 1t downwards and inwards while he
clears the neck of the sac The fascial sheath which 1 an unstretched
nguinal canal 15 almost tendmous at the mnternal nng must be treated
with great respect for on ats integney the success of the operation
depends When well marked 1t may be separated from the pertoncum
of the sac by a arrcular cut with a kmfe or smpped wath sassors close
to the sac It must not be torn apart In an undiated sac the sute of the
neck can be recogmized casily by a sudden expansion in diameter where
1t becomes the thin panctal pentoncum by a tongue of extra-perni-
toneal fat that appears beside 1t and by the deep epigastnc resxels on

1ts mnner side

Except i those sacs thin enough for the contents to be seen through

them the fundus should now be cut and held open wath three haemo-
stats The ntertor of the sac 15 wnspected any abdomunal contents sall
1m 1t are returned and a blune mstrument 1 passed mnto the pentoneal
cavity to prove that no contents arc adherent at the neck. The fundus
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1 then grasped n 3 hacmostat and twisted ol the eurns reach the
internal ring (Fig 19) This manccuvre ssures that no Joop of gut or
tag of omentum can re-enter the sac a the kst moment and be prereed
during transfixion of the sac and it provides a narrow pedicle for
figature

Fic 19 Standard operation Ligatuee of the sac at xts neck

The sac 18 held up while the twasted neck 15 presced by a round
needle carrymg No 1 catgut and tied first on one side then on the
other and finally alf round in the groove made by the first two knots
The hgature 15 cut and the sac s divaded § 1n beyond it The stump
secedes into the aperture i the transversahis fascia and disappears from
view

{€) Repasr of the ingrunal eanal and closure of the woand

1f the sntemal nng has not been stretched by the hema or damaged
dunng the dissection, and then only the layers ate closed in sequence
The cord 15 pushed down tato the scrotun ull st lies level wath the
floor of the canal The cut edges of the eremaster are picked up near the
mternal ning and wuted wath a continnous suture of 00 cargut (Figr 20)
The muscle fibres have not been cut across 5o that only the hghtest
n-p
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Fi¢ 20 Standard operation Repair of the cremaster muscle

tension 1s needed to approximate the edges Care must be taken that
the tho-ingwinal nerve 15 not caught up

The external oblique aponcurosis 15 sutured with No 1 catgue
starting at the lateral end of the wound {Fig 21) As the medual end 1s
approached 1t 1s important to make sure that each stitch takes a firm
bute of the pillars of the nng and not merely of the thin inter—columnar
fasaa The suture should be continued medually till the ning 1s reduced
to a size that wall Just eransmt the cord—that 1s to the diameter of the
last jomnt of the httle finger The Jast stitch should be held nghe and
the drameter of the ring should be tested before 1t 15 tied.

Accurate closure of the subcutancous as well as of the cutancous
layers of the mnasion 1s an important step i the crease masion for
herma Four or five sutures of very fine nylon on a Coles cutung
needle are passed 1n the following way The needle is entered § 1n.
outside the wound edge and passed vernaally through the super-
fienal fasena to appear 1n the plane berween Campers fasaz and the
external oblique 1t 1s then passed outwards through the same layers
on the other side to emerge at 2 simular distance from the wound edge
(Fig 22) The sutures are placed at cven dustances guided by the blue
marks on the skin and therr ends are held m haemostats. The skin
edges are then yomned by Michel clips placed closely the blue Lines on



43

be 4, Stand ;g opera
Opposits s1des
ted



44

HERNIA

b

FIG ... Standard operauon Closure of the skin thasion

{o) Nylon anchor sutures inserted Approxumation by Michel chips has been
stare
{b) Nylon sutures ticd over gauze roll
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tunuca vaginahs in continmty with the sac thus combiming 2 radical
cure - of hydrocele wath that of hema The chotee 15 a marser of per-
sonal preference The tuntca vagmnalss 15 2 normal structure and must
serve some purpose but there 13 no evidence that 1ts removal brings
any disability On the other hand hydroccle 15 shghtly commoner
after a hermia operatson than 1t 15 the general population Ipersonally
feconstruct the tunica vagmahs m a chld and obhterate 1¢ 1n an adult

(1) The removal af hpomata Any lipomata lying i the mguinal canal
must be removed as part of the operation of cure of the hernia They
stretch the muscles nterfere wath the action of the ingusnal sphuncter,
and when spungmg from the extra-pertoncal fat they ‘cn un-
doubtedly cause 2 recurrence after removal of the sac by dragging
dowm a fresh pouch of perttoneum Any obvious lipomata encountered
n the sub-cremastenc space should be removed before the sac 1s dis-
turbed. They can then be seen clearly and removed completely
whercas later when they are staned wath blood, their outhnes are less
distinct Pedunculated Lipomata thar come through the mternal nng
with the sac should be pulled down crushed at their neck and liga-
tured before they are divaded

(h) Ingunal hernia 1n the female

"The nguinal canal of the female 1s surprisimgly Iike that of the male
suggesting that the first mammalun prototypes experimenting with
temperature control of the gonads extruded the ovanes as well as the
testicles from the abdommnal cavity The round hgament that takes
the place of the cord, 1s smaller and Jess vasculsr and 1s not subjected
to the same movements and alterations i diameter The channel 15
therefore smaller the Tess well developed and the conjotned
muscle forms a Jess obvious arch but runs dlose above and almost
parallel to Poupart s higament Ingutnal hermua in the female 1s nearly
always oblique due to the persistence of a congenutal sac that lies 1n
front of the round hgament and accompanies 1t mto the labum mayus
To scparate this sac from the round hgament without damage to either
strucrure 1s 2 difficult and tedious matter and 1n the opmion of most
surgeons unnecessary The round ligament curtarled at the mternal
nng can 2p fy carry out 1ts susp y funcions just as weff a3

P
when 1t extends into the labum
The steps of the operanon are the same as those of the standaed
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operation uny the e down 1o the poutt when the cremaster ¢
reflected fron, the round hgamene, The fac and round hgameny a1,

The round ligament 2ng 32¢ are now held P and dleared g g3, as
the mrerm) g The sac ustally 5o thiny gha 4 221 be seen whegher
35 empry bug if chege 35 any doubt it nyisy pe opened and explored,

muscles and Pouparr s bgament apg tied ughyly enough ¢o 3approxi-
mate the muscles by TOT €3 Cut 1ntg them,

nng 15 vnstretched, and ghe Musculsr defence e mtact Some eggeg
e encountered howeer which the wtemal g 1 become
ged, but che Mmusculay sphinctenc mechanugy of the cana}
femauns apparently sonpd.
The neck of , congemtal hernia ey 2bove and 1o the outer g4, of
the cord it CONLARS 1o Boyeel 13 2 potenyy) pace only thyy
snternal g,

ntry of abdonunyy CONMENLS e the o the neck becomes dilaged
nd the ring becomes stretched o Jccommodate ¢ g, firse only thyy

g becomes dilated, the inper border and
with st the °CP epigastric antery 13 displaced medually ang o, border
wstead of g 2 tough fibrous fng Joses 1es definueion The corg,
though syl bearng ¢he sme reluon 1o gy, neck of the s and the
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actery leaves the postenor wall nearer the mid-hne than 15 normally
the case

An esimation of the size and displacement of the rng and of the
strength of 1ts borders 15 necessary to the deasion whether the inguinal
canal can stll be retamed as 2 functional sphincter A normal nng 15
the dameter of the cord when engorged with blood, roughly the
diameter of alead penail Its margns are Well defined, almost tendinous
Such a ning needs no repair

If the surgeon finds that the stte where he has tied and cu¢ off the
sac appears as a weak area lymng lateral to the cord, but that the cord
15 not displaced medially the mner margin of the ning 1s firm and the
deep epigastric artery runs a straight course he will be content with
some simple approximation of this defect over the stump of the sac.
If on the other hand he finds that the rng as 2 whole 1s dilated, the
cord displaced, and the artery shifted, he can restore normal relanions
only by moving the cord outwards to that part of the ning formerly
occupted by the neck of the sac and by repanng the weak area tosts
medial side

(a) Incasion reflection of the external oblique aponcurosis and
the cremaster, 1solatron and higature of the hernal sac

These steps are the same as m the standard operation. The freeing
of the neck of the pentoneal sac from the fibrous layer that surrounds
st without damage to the latter 15 parncularly important for 1f the
stretched nng 1s further damaged any attempt to reconstruct 2 func-
tional sphincteric mechanism x5 bound to fail

(b) Reparr of the defect in the mternal ring
The weak area 15 exposed by drawing the cremaster and snternal
oblique muscles strongly upwards with a small retractor thus brnging
1t view the transversalis fascia lateral to the cord the stump of the
divided sac and the defect around 1t The integnty and strength
of the margns of the stretched ning arc demonstrated by drawng the
cord upwards and laterally and holding up the infero-medial margin
of the ning on a blunt hook. Unless these marguns are strong repair
the 15 musplaced conservausm
Df[ adt:(gmcd rcgommxcnon of the snternal nng m 1936 Lyde pub-
Iished hus method of reduang the nng while setamng s mobility 1n
1945 1 have since amplified Lydes op by g with 1t
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A stup of extemal oblique § m. wide carryng is own nerve and
blood supply 1s now mobthzed from the vpper Ja%'o[ the aponeurosts
The aponeuross 15 slit with a Joufc and the sht 15 continued with
sassors n the line of the fibres nght down to the pubis where 1t 15 cut
across close to the bone The muscular part of the external obligue 15
now exposed by retracting the skin, and the separaion of the stmp 15
contunued for 1n wnto the muscular part the fibres beang separated
by gentle blunt dissecuon (Fig 23B)

The distzl end of the sterp 15 now threaded on a Galbe needle and
passed obliquely through the muscular layers § m. lateral to the ring
to emerge 1 the plane between transversabs and fasaa just below the
cord The needle and stnp arc then damed n and oue through the
repaired postertor wall § m. outside the margins of the ning as far as
its upper margm, and then back through the suscular layers to
emerge where they went 1n. The strip 1s then sutured to atself with a
f}v anterrupted stches of No 60 hnen thread, and any excess 15 cut
[}
The effect of tlus operanon is to construct a fascual loop or sling
surrounding and framung the mtemal nng and pulling up the nng
under the muscular layers when the muscles contrace just as the normal
fibrous shing described by Lytle appears to do

(¢} Closure of the wound

The cremaster 15 carsfully sututed over the cord and the external
oblique and superficial Iayers are closed 1n the same way as  the
standard operation

I have performed this operation perhaps twenty umes m the fast
ten yeass I know of no recurrence but any surgeon will know how
fiele that means The operation sprngs from an admuraton of the
ingunal canal as one of Nature s greatest masterpreces and a wish to
preserve that wonderfil mechanusm neace It has che fundamenta}
weakness of all action based on emotional rather than factual season,
that st may be used m cases for which st 18 not swble There are
certamly cases 1 which 2 stretched internal ring can be repured,
leaving an inguinal canal as good as ever and as proof against recurrence
A more prachcal view onc to which I find myself leaning mcfmmg‘y,
15 that ngumal canals ke eggs are good or bad few are ‘excelient
1n parts  The good ones should be left undamaged the bad ones
should be reconstructed rather than repaired.



RECONSTRUCTION OF INGUINAL CANAL p13

3 RECONSTRUCTION OF THE INGUINAL
CANAL

The first two operations arc mtended to preserve or restore the
normal inguinal mechamsm When this mechanism 1s beyond repair
something much more claborate 15 required the replacement of
Nature s handwork by that of man The deasion that such reconstrue-
tion 1§ necessary 1 therefore one of derabl e

The defences of the inguinal region arc based on a system common
to the whole locomotor apparatus of the body—a fibrous framework
protected by a muscular guard, much as a frontier 15 defended by
mechamal forufications manned by hving troops Under repeated
ateacks the forts may be damaged, but the garnson may remam cffec-
tve ready to take over as soon as the forts are repared or forts and
garnson may be overwhelmed together But 1t 13 unbkely that the
troops will be put out of action while the fornfications remain un-
danaged. Even so 1n the ingwinal region the fibrous planes alone may
suffer the muscles may atrophy with or after the fibrous planes but
the muscles cannot give way alone leaving the fibrous tissues mntact.

Reconstruction 1s necessary when the fibrous planes have yielded
€0 an extent that renders repatr tmpossible without encroaching on the
muscles or when, with a lesser degree of fibrous tissue damage the
muscles are also mefficent Any yiclding of the posterior wall utself
that 15 of the part medual to the deep epigastric artery 1s an absolute
mdication for reconstrucnon Enlargement of the ning lateral to the
decp epig artery 13 diable 1f the hing 15 mod and
the margms of the defect arc firm but beyond a certamn pont which
may for pracucal purposes be taken as a diamcter of an inch the
cnlarging ning encroaches so much on the postenor wall that the
falure becomes a general one of the fibrous planes of the canal

An esimation of the conditions of the muscles 15 thercfore of
decistve importance only n those cases n which the fibrous defect 1s
constdered to be reparable provided the muscles can play therr part
that1s cases considered suitable for the second operation Replacement
of the cremaster muscle by fibrous ussuc or fa thimng or bulging
of the conjoined muscle or a pale flabby appearance of 1ts fibres will
determune the surgeon to reconstruct rather than restore A durect
hernia always demands reconstruction

The reconstruction of a faled inguinal Fn;} wou]d\ be relanvely
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sumple were the surgeon free to close the whole defect as he can m
the female igunal canal after cxasion of the round ligament with the
sac In most cases he has the more difficult task of effecting sound re-
par while allowing free passage to the spermatic cord wathats yarable
blood supply Castration 1s seldom permussible The device of reduang
the drameter of the cord by exasing most of the pampuuform venous
plexus as 1 the origmal Halsted operanon, 1s followed too often by
pam_hydrocele, or atrophy of the cestes to be recommended

The majonty of reconstruction operanons fall mto two groups—
the operations of repair antertor to the cord and those of posterior
reparr The surgeon humself must decde which type 15 the more
rational and he should be guided in hus chotce by basic prnciples rather
than by the catch words” with which surgeons hke priests and
poliicuans seck to suggest the answer by the way they put the ques-
tion Thus the advocates of anterior repair seek to justify their choice
by saymg that the cord 1s not duslocated from its bed  The same
surgeons never speak of ' dislocating’ themselves or therr panents
from their beds i the morning nor do they * dislocate” a shurt from
the drawer when they dress They use 2 word suggesang wiolent
rupture from natural bonds because they have already deaded that
they do not wish to reach the postertor wall of the canal

In my opmion the deciding factor 15 that an effiaent and durable
reconstruction depends on the production of firm fibrous tissucs and
that to be secure a fibrous channel transmuttng 2 bundle of blood
vessels must be fong and obhque

An efficently performed postenor repar wall transmut the cord
through two openungs each ngid and of the required duameter placed
far apart i strong posterior and anterior walls An antertor reparr
which takes no notice of the postertor wall may make a rampart
cqually strong but the channcl that st leaves for the cord wall eventually
become a direct one lying close to the pubic spine (Fig 24)

The following description 15 of the form of posterior repair that 1
have myself found sansfactory It 15 a development of the operanon
that 1 first described 1n 1936 as  Silk Latuce Reparr , bur I have
modified 1t considerably since 1 returned to awil practice 1 1945 1
have 2bandoned strong sk (No 4 Chinese Twst) for fine thread
{No 6o Barbour s linen thread) I no longer usc a double latuce burl
make a single one span the whole zone of failure and extend lateral
to the internal nng and 1 do not attempt to mase the nng
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NORMAL INGUINAL CANAL

POSTERIOR RECONSTRUCTION

o, ——— e
\._;.

ANTERIOR RECONSTRUCTION

F1c 24 Al methods of a failed ingwnal canal

(a) Exposure of the defect

The skin tncaston and the reflection of the external obhique aponcuro-
sis and of the cremaster are done in the same manner as 1n the standard
; and the modified dard The skin crease
incision 1 larly advisable 1n the of reconstruction
P y P
because where thread 1s used, the carly removal of the skin sutures
and the divergence between the plane of the masion m the subcu-
tancous layers and that of the musculo-aponeurotic structures provide
further safeguards agamst chance mfection from without
If the herma 15 an oblique one the cord 15 hfted from 1ts bed the
sac 15 separated 1n the usual way 1solated to 1ts neck ligatured and cut
off If the herma 1s direet the sac should on no account be opened
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enough to It the patient off she table if the catgut could stand the
stratn The sutch 15 trebly ted, and a second stch 15 taken through
Astley Cooper’s hgament and the rectus sheath 1 m more hterally
After this second sttch Astley Cooper s ligament should no longer be
used as an anchorage since the tlo-pectineal hine runs backw ards and
belongs properly to the lateral wall of the pelvis and not to the ab-
dormunal wall The suture 15 continued outwards 1n a lateral direction
cach stitch taking below a bite of the very tough layer that lies below
Poupart s lig; and 15 compounded of the thickened edge of trans-
versalis fascia and the lower ongin of the cremaster and above the
conjomed muscle The upper bite should mclude quite a far amount of
sissue as much as can be brought down to Poupart s igament with only
gentle tension

The suture 15 continued ournards about four stirches to the mnch
to the pomt of emergence of the cord At this pomt the cord 15 held
strongly outwards, so that the Jast stitch can be tied behund the cord
uning the conjomned muscle to the para-Poupart fibrous Jayer and
allowing only just room for the emerging cord Whle this sutuse 15
bewng inserted the surgeon should make surc that the detached cremaster
muscle 15 ying snugly beund the sutured layers for the whole Jength
of the canal I consider 1t amportant that the stiches n thus continuous
catgut suture should take their bite in the tough layer that lies deep to
Poupart leaving a virgm and completely undamaged Poupsre for the
thread latuce that follows

{c} The thread Iattice

The purpose of the thread layer as I now use 1t 1 not to add any
considerable mechanucal strength to the new postenior wall but 10
anchor all the layers in their new posinon while they become blended
and to provide a permanent fibrous matai< for this important barner

The upper margm of the  zone of falure s first displayed by re-
tractng the upper Jeaf of the external oblique aponcurous to the line
wheee 1t becomes blended mn the sectus sheath An 181 suture of
No 6o hnen thread of a No s needle 1s used The first stitch 13 aken
through the rectus sheath guse outside the pomnt where the exeernal
oblique blends with st but a good inch imside the owuter border of the
muscle (ig 27) It should be at Jeast an mch lateral to the pomt of
emergence of the cord and 15 nied there 1t 1s then passed downwards
to pick up Poupart s igament about an wnich lateral co the emergence
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of the cord back agam to pick up the rectus sheath down again to
Poupart s higament all at the third or fourth sutch the pomt of emer-
gence of the cord 1s reached Each loop on its downward joumey 15
anchored by short passes through the muscles and each bite of Pou-
part s igament prcks up the ulumate uptumed cdge

Fic 27 Sccond Layer {thread) of reconstruction of the postertor wall

At the emergence of the cord which will become the new internal
nng the thread 1s anchored by a single loop knot on Poupart s liga-
ment then agamn just above and lateral to the cord, above and medial
and finally again on Poupart s hgament just medual to the cord so that
the new nng 15 surrounded and renforced by a square of thread
From the medial side of the nng the thread 15 carnied back to the
rectus sheath and down agan to Pouparts ligament and so on at
mtervals of § mn the loops spanning the whole zone of falure ull the
Last 15 knotted at the pubss where the catgut suture started.

Finally the cord 15 latd back on the new posterior wall which 1
hghtly dusted with pensallin powder The external oblique and skin
are closed as m the former operations The after treatment 1s the same

H-E



CHAPTER 5

SPECIAL PROBLEMS IN INGUINAL Hernia

Interstitral herpia
An mterstinial hernia 15 an oblique ingmnal hermia 1 which the direction
of the sac and 1ts relation to the spermatic cord differs from the normal
arrangement of the funtcular process Sometimes the whole sac may
beectopic More often a second sac 13 found that 15 a dnverticulum from
the mam onc there bemng a smgle openng at the mternal rng com-
municating with the abdomenal cavity Such a diverticulum may be
congenital due to some abnormality in the mechanssm of testicular
descent 1n which case 1t 15 assoctated with late or smperfect descent of
the testis or 1t may be acquired, duc to distension by abdominal
pressure of a sac that 1s obstructed distally by adhesions or by the
pressure of 2 truss

Three varteties of mterstal hermua are desenbed

1 The Properstoneal The sac extends withi the abdominal caviry
between the pentoneum and the transversahs fasaa It may extend
mwards towards the bladder upwards rowards the umbilicus or out-
wards parallel to Poupart s igament

2 The Intra~muscular The sac hes berween the external oblique
aponeurosis and the internal obhque muscular layer This herma too
may spread 1n any direction, but 1ts mward extension 1s hmiced by the
fusion of the external oblique wath the rectus sheath.

3 The Superfiaal The sac after leaving the external nng turns
back over the abdomnal wall instead of extending mto the scrotum

Of the three vaneties the first can seldom be recogmized on physical
signs and 1t can be a source of dagnostic difficulty n the case of scrangu-
laon The sccond presents as a swelhng with the mam charactenstics
of mgumal herma, but 1t can often be recogized because che outline
of the swelling 15 obscured when the panent contracts the external

Fi
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oblique The superfial type 18 sometimes mistaken for a femoral
hernia

These mtersttial hernsae are of litle more than academe snterest
and a tramed surgeon will have no difficulty 1n recogmizing the con-
dition at operation and in dealing withat Only i the case of strangula-
tion, when an ol dloop may be led in sucha diverticulum
may they cause confusion.

Congenital direct herna (Sec page 27)

Thas herna 1s usually encountered as a surprise and its nature 1s not
recognrzed until the external oblique layer has been reflected

The sac should be exposed with as hirele trayma as possible usually
by masng any overlying muscular layer i the hine of sts fibres The
pentoneal layer 15 exposed and mobilized without difficulty and then
1t 13 held up while the openmg i the aponcuronc layer through which
the sac has protrnded 1s defined and cleaned By traction and a fow smups
with blunt sassors the pentoneal neck 1s defined  After opening the
sac to make sure 1t 15 empty the neck 1s tied cut beyond the ligature
and allowed to drop back The margms of the aponeurotic hole are
overlapped i the Lne of pull of the conjomed tendon with two or
three sutures of No 60 linen thread.

Shding herna

These hermae are I behieve always of the acquired oblhque type
(see page 26) The sac 15 wid hed, ded, th lled, and
though 1t 15 lateral to the cord and has got mnto the same fasasl layer
1t 1s quite distinct from vas and vemns

A shdng hermua can present a very trymng even a dangerous prob-
lem to the mexperienced surgeon The diagnosis of oblique ingunal
hernta has been made wath confidence and the operator after reflecang
the external oblique and opening the sub~cremasteric space 15 pleased
to find that the diagnosis 15 correct He then picks up the sac i front
and proceeds to work round it carefully stnpping off all adherent
structures Half way round the arcumference he comes on vemns
that will not strsp These are the postenor caecal vemns and of he does
not then recogmze that he 1s dealing wath a slhiding hernia he will
proceed with g vigour and d until he 1s faced

with coptous haemorrhage or a ragged hole in the back of the caccum
or pelvic colon
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As soon as he knows that he 15 dealing with a shdng hernia he

must realize that the sac 15 a matter of no tmportance It must be
cleaned but this can be done 1 a few moments with 2 dry swab or
blunt sassors It need not often be opened and 1t should never be
exased, If the empty part of the sz where 1ts wall 1s not formed bya
shding viscus 15 roomy that part should be excised and the edge should
by sewn up agam to make 2 smaller sac but wsually 1t 15 wisest to push
the unopened sac and 1ts contents back mto the abdomen, clear the
cord from 15 cremasteric coverngs and reconstruct the mgumnal
canal The secunty of such a repair depends entirely on the sonndness
of the reconstructron, and not at all on the removal of the sac.

Very large herniae

An mgunal hernia which has stretched both mgumnal nngs and
becorme uncontrollable by a truss will grow rapdly and often atan
an enormous size within a year or two The sk 1s stretched and often
ulcerated over 1t and the pems enurely burted the urne passing
through a small sht and adding to the soreness of the skin  the contents
are adherent and irreducible and often too bulky to be acconunodated
mn the abdomen could they be reduced The pauent suffers from the
mmobihity enforced upon hum and from absorption of toans m his
obstructed coils he1s fat emphysematous and has poor heart muscle

Such cases present a very difficule problem The patients are unable
to work almost unable to get about On the other hand strangulanion
15 much less likely than i smaller and more reducible old hermize, and
their operase nsk taking mto consideranon the magmtude and
difficulty of the task and the condinon of the subject 18 almost pro~
Iubittve The only apparatus that ean be provided 15 2 bag truss but
with this the increasc in size 1s arrested and a certam amount of actvity
1s possible

Operaton should be undertaken only of there 15 some specnal reason
to commend 1t and after the nisks have been pomted out By uung
local amacsthesa by stopping the operation at any thme on the ap-
pearance of collapse and completng st 1f necessary m two or three
stages 1t 15 usually possible to alleviate all but the worst cases The
amount of ussuc to be replaced in the abdomen 15 very materally re-
duced by exasng all omentum that hies in the sac These operations
are defintely not cures but they will allow the panent to get about
afterwards witha well fitced eruss andtomprove hushealth by exerase
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Recurrent herntae

A heria appeanng mn an mgumnal canal that has aleeady had a
herual reparr 15 not necessanly a recurrence A direct hernia 1s so
common n older men that 1t must be expected that many of these wall
occut m ngumnal canals 1 which an oblique hermia has already been
successfully reparred If the second herma appears five ycars or more
aftter the first 1¢ should be regarded as a fresh one

Apart from the mevitable fallibility of the mgumal region with
advancing years which means that a certain number of hemial reparrs
will farl eventually however well they have been performed, the causes
of recurrence may be attnibuted to the surgeon, or to the method

It 15 unfortunate that m many Medical Schools the repair of herntae
15 regarded as a matter of mmnor smportance Semior suegeons seldom
perform the operation themsclves nor do they often demonstrate
the steps to ther junors or supervise them when they do 1t for the
first tme In the Review by the Statisucal Department of the Army
Medical Service to which I have referred previously (page 34) 1t was
reported that in a senes of mncteen operations for recurrent herma m
fiftcen failure to exase the ongmal sac was the cause for recurrence

The second cause of recurrence which 1s often combined with
faulty performance 1s the use of the wrong method To say that any
method 1s wrong 15 after all no more than a personal opinson I wall
therefore enumerate the causes of recurrence roughly in the order of
their frequency i the cases that have come to me for a sccondary
l‘ep:ur

The most frequent finding has been the recurrence of an oblique
herma within a few weeks or months of an operation for the cure of
oblique herna Usually the sac has not been tdennfied or removed and
it Lies i 1ts normal postion undisturbed Often the sac has been
dussected out but not removed up to its neck and the remnant left
behind has dilated agam Sometmes the sac has been tied off at 1ts
neck, but the stretched internal rng has not been repaired and a fresh
obhque hermia often of the shding type has come down through the

weak area

The second commonest cause of recurrence n my experience has
been the performance of the classical Bassim operation The sutures
pull the muscles out of their normal hne of acion. and 1f ved ughtly
strangulate them In any case sutures alone however placed and
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however tied, cannot perpetuate the displacement and the muscles tend
to leave Poupart’s igament and return much damaged, to their ongial
positon The result 1s a direct hernia

Next to Bassmu 1 my expenence has been the reconstruction of
the nguinal canal by a nylon latuce Nylon appeals to many surgeons
because 1t 15 strong produces no reaction and 1s not extruded even m
the presence of sepsis But 1t takes no part 1n repair, and tissues sutured
under tension with nylon retumn to their ongmal site leaving the
nylon where 1t was put A nylon darned herma fails, not because the
nylon has done any harm but because 1t has done no good

Fnally hernra repairs fail beeause the method of repar has damaged
the deltcate tissues of the mngumal canal and parucularly Pouparts
ligament the key to the mguinal region Fasaal staps and floss stk
sutures are both wreckers of Poupart s ligament Fascial sutures reman
alve and are incorporated by Iiving fibroblasts 1n the tissues into which
they are woven But they tear Poupart s igament into longrtudinal
stnps and they are too short to bridge the zone of fatlure effecuvely
They are woven mto the internal oblique layer which 1s capable of
further yielding and they cannot be spaced close enough to form 2
secure barnier Direct herniae may force their way through the ngid
opemngs which are left between the strands

Floss silk 15 as destructive to Poupart s higament as fasaa but 1t 25
more irntating and 1n the presence of sepsts 1t must be removed pece-
meal an interminable task

THE OPERATION FOR RECURRENT HERNIA

The repatr of a recurrent hernia necessanly requires a seconstruction
of the ingumal canal The masion 1s dictated by that previousty used,
which 15 1n most cases the conventional one parallel to Pouparts
ligament
The masion

The skin 15 first marked wath three or four lines drawn m skin mk
at nght angles to che previous scar The scar 15 outhned by two cuts
which meet at the ends and are continued at the outer end for § m.
for 1t 18 here that the decper planes can be identfied 1n undisturbed
ussues The cuts are decpened to the external oblique hyer and the
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dissection 15 continued between fat and aponcurosss towards the scar
of the inasion  The scar with the elipse of fat 1s removed and the
deeper layer of fat 1s tnmmed with saissors tll the sear m the extemnal
oblique 15 laid bare Care 1s needed at the anner end to avoud damage
to the emerging cord and it 13 wise at this pont to idenufy the cord
well beyond the scar of the previous operation and to hold it up with
the fingers while 1t 1s freed.

Reconstituting the canal

The external obhique aponcurosis 15 mened just lateral 10 the
previous scar and the cut 1s contmucd m the same hne through the
scar issue The two edges of this cut are held in toothed forceps and
the surgeon frees the upper flap with a kmfe working on the deep
surface of the external oblique aponcurosts in the Iine of 1ts fibres and
parallel to ats plane The nght plane 1s casily established to the outer
end of the tnasion where the mternal oblique layers have not been
disturbed by the p P but more medually 1t may be
difficult parttcularly 1f fasaal strips or unabsorbable matenals have
been used. Towards the cxternal nng the dissection requires care as
the structures of the cord arc often adherent to the 2poncurotic layer
that overlies them, and the vens and still more the vas may be casily

t

The lower leaf 15 dissected 1n the same way unul the lower edge of
Poupart s higament 15 disphyed down to uts mnsertion mn the pubic
spme Once agamn the correct planc 13 casily establshed towards the
outer end of the nasion where the layers have not been disturbed
previously but from the internal ning to the pubic spinc they may be
almost untecogmzable if fasal strips from the thigh or the external
oblique or silk or nylon sutures have been used to dam Poupart s
ligament Nevertheless the whole length of Poupars s igament must
be displayed or a satsfactory reconstruction wall be impossible This
step implies slow and patient dissection with a sharp kmife working
parallel to the surviving fibres of the higament where they can be
recognized and dviding the darming matenal whatever 1ts nature
Sutures of foreign matenal should be removed as they are cut but
fasctal sutures can be left to play therr part i the new fibrous posterior
wall that wall be reconstructed

Having reflected the external oblique medually as far as the pome
where 16 blends wath the rectus sheath and laterally to Poupart s
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ligament the surgeon must now free the cord as far as the nternal
ring The cremastenc layer has probably been removed, destroyed, or
incorporated in the previous reparr but the cord must be dissected free
from any structures whatever thewr nature that overhe or underhe 1t
by sharp dussection while 1t 1s held up and drawn medually wath finger
and thumb tll the pomnt where 1t comes out of the transversalis layer
and under cover of the mternal oblique layer 15 reached

Reconstruction of the posterior wall

This 15 effected by a thread lattice repatr as described 1n Chapter 4
page st but the matenal avalable 15 very vanable If the prestous
operatton was an inadequate hermotomy for oblique hemua the
operation 1s stratghtforward If some reconstruction has been done the
cremaster has almost certamly gone and the mtemal oblique has
probably been damaged On the other hand the total matenal available
15 probably adequate and viable and 1t may even be better than usual
owing to the ncorporation of fascial stnps It 1s brought down as
described previously to the tough para-Poupart Jayer of fibrous tissue
that Lies diately deep to the ap fibres of the hgament
by a continuous suture of No o catgut that extends from the pubic
spine to the mternal nng

This continuous fibro-muscular sheet Iymng behind the cord 1
kept 1n place and remforeed by 2 lattice of No 6o lnen thread woven
from the rectus sheath to Pouparts hgament extending one inch
lateral to the emergmng cord and enclosing this pomt of emergence by
a square of thread stiches knotted at cach comer

The previous repair has sometimes so damaged the distal parts of
the cremaster and conyomed tendon, that not enough matenal 1
available to make a strong posterror wall to the all-tmportant nner
end of the canal This difficulty 1s overcome by a vertical relaxing
inasion m the mner end of the rectus sheath deep to the external
oblique (Fig 28) This naston need not be more than an inchlong but
1t allows the outer edge of the rectus sheath and ssath 15 any mtemal
oblique fibres remamning to be approximated without tension to the
wnner % . of Astley Cooper s hgament

After reconstruction of the postenior wall the canal us dusted with
pemaillin powder and the external oblique 15 closed wath a con~
tinuous suture of No 1 catgut The skin and subcutaneous Layers 2re
closed carcfully by a senes of fine nylon sutures tied over a gauze toll
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Fic 28 Operation for recurrent hermnia The relaxing inasion in the rectus sheath
{The cord has been omitted from the figure)

after the skin edges have been accurately approxamated with Michel
chips Metseulous skin closure 1s essential after the repair of a recurrent
herma because carly first-ntention healing 1s the surest safeguard
against infection of the decper layers of the wound

Castration

The inguinal canal 15 the rent i the abdomnal parietes caused by
the emergence of the tesis and with the removal of the tests 1t
becomes no more than a gap n the muscular layer that can be repared
with the same ease and the same certainty as any other ventral herma
In any difficult reparr particularly 1n a herrua that has recurred several
times the advisability of removing the testis should be considered,
and the consent of the patient to such a step if considered advisable
should be obtamed. To castrate a pauent without permussion 1s dane
gerous Most men s ¢go ts to same extent hnked wath their vinlty or
s memory and they would look on the removal of any part of therr
external gemtalia as an intolerable affront

Actual removal of the testis 1s not absolutely necessary Where a
patient has refused such a course 1 have on several occasions obtamed
the same secunty by dividing and ligaturing the cord at the internal
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ning and, after repairmg the hermua, attachmg the stump to the external
oblique aponeurosis near the dlosed external g The testsis, of course
dead, but 1f the wound 15 dean 1t remams untafected and atrophses
only slowly remaning 1n the scrotum as a symbol. Only once have 1
known 1t to slough

The empty ingumal canal is closed by stitches of stout catgut, brng-
ng the muscular layers down to Poupart s ligament without tension.
A further hatice of No 60 thread may be added:f considered advisable

Reconstruction of Poupart s higament

Poupart s ligament 15 the representauve 1n man of the fibrous barner
found m all quadrupeds where the anterior abdominal wall meets and
blends with the flexor muscles of the thigh. It 1s mfinutely older than
the mgunal canal, and 1t depends for s secunty on bang tied by and
to every fascial plane in the naghbourhood—the fasaua of the muscles
the fascial envelope of the thigh, the fascual sheaths of the vessels and
the fasaal septa that dip between the muscles and get amachment 1o the
bones of the pelvis and the capsule of the hup yomt The hgament 15
not merely mvaluable 1t 15 ireplaceable. The advice given by some
surgeons that 1t may be divided to help the reduction of a strangulated
femoral berma, or that the lower attachments of the igament to the
fascaa lata of the thigh may be cut to help the repair of an mgunal
herma 15 unsound and dangerous

When Poupart s higament has been cut across detached from s
decp connexions or lacerated by fasaal or floss silk surures secure
repair of an mgumal eanal that still transmues the cord 23 impossible
The tesucle should be removed, or the cord should be removed
from the mgumal canal by drvison at the mternal rmg The antertor
abdomunal wall can then be re-attached to the flexor muscles of the
thigh by a senes of stitches picking up the remans of Poupart s bga-
ment Astley Cooper s higament medial to the femoral vem, the psoas
fasca lateral to the external slac artery m fact any structure fibrous
enough o give a secure hold.

Something more 15 needed when the recurrent hernia 13 2 femoral
one In such 2 case 2 senp of fascaa lata may be passed through a dnll
hole m the body of the pubss and attached Laterally to the remams of
Pougpart s bgament (whuch always survrses n ats outer alf) A fasqal
Astley Cooper s hgament medul to the

dam berween this sp and
femoral ven completes the barner retaming the penttoneur.
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reflexton of the cremasterc flaps back 6l the cord 1s free Sull keeping
the sac unopened the testis 1s drawn up by traction with finger and
thumb and freed by dissection with non-toothed foreeps from s1s
attachments in the scrotum Thus dussection 18 difficult The undescended
testrs 15 wsually imperfecly fimshed and the epididymus 15 a fong
structure loosely attached to the corpus testis In drawing the resns
out of the scrotum the eprdidymis lags behand and must be progres-
sively freed Finally a pownt 15 reached when the nssuc bemg drawn up
s clearly fibrous and not secretory that 1s 1t represents gubernaculum
and not epididyms This fibrous band 1s divtded betw een haemostats
The distal stump 1s Ligatured and allowed to drop mnto the scrotum
and the path mto the scrotum 15 defined by passing curved Mayo
sassors down mnto 1t and opening them gently and repeatedty

The hermual sac1s now opened The difficulties mentioned on pagess
will be encountered but 1t 15 only necessary to remose the antenor
wall of the sac mn 1ts distal part, and, while drawing the testicle down-
wards to mobilize the pertoneum where 1t forms the mtemal nng
dissect st free from the constitnents of the cord, higature it and drop 1t
back
It 15 now necessary to make sure the tesas can reach the scrotum
The vessels of the cord and the vas are seldom short and the barrer
to reposition 15 a mumber of fine fibrous bands that can be drided
after they have been identified and put on the strerch Provided that the
testis can be placed and mamtamed 1 the scrotum wichout trauma
the cord will seretch afterwards to the required length The absence of
trauma 1s the one essentnal for st 15 furde to replace in the scrotum 2
testss that has been destroyed by the method of replacement The
aperation commonly advoaated that of Thorek whereby the testis
1s held down by stieches to the fasca of the thigh 13 an example of
inexcusable trauma and 1t 1s unhkely that any testis subjected to such
treatment wall survive to function The method of trans-scrotal reposs-
aon of Pulip Turner that rcmnsbt‘hc testis by an clastic pull chat
dowly dlongates the cord, 15 preferable
: Toyrcmngthc testis the clols)cd faemostat holding the gubernaculum
1s pushed down nto the scrotum and across the mid hne to present
on the opposite side (g ~92) The presenting pomt 1s cut on to with
2 knufe and thrust through the skin. The jaws ase opened, the crushed
gubernaculum 15 serzed by 2 sccond pair of hacmostats and the firsc
par 15 withdrawn. While the gubernaculum 15 drawn down, the
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small marston 1n the serotum 1s endarged wath a kiufe to 3 diameter of
an meh and closed sassors are mserted on cach ude between the skin
and the median septum and opened to make a pocket for the trans-
posed tess Further tracuon on the gubermaculum now brngs mto
view the hole mn the septum through which st emerges. While the
gubernaculum is pulled down wath care the septumis pushed back over

F16 29 Turmcr s operation of
transserotal reposition

the teseular complex by a non-toothed forceps held i the other nll
quute suddenly the whole pops through and 15 held from returming
by the elastic gnp of the septal ussucs

‘The testis 1s tucked mto the scrotal pocket and the edges of the small
cision mn the scrotum are brought together by interrupted stitches
of the fincst nylon The wound 1s dressed with Mastisol or Whatehead s
vartush and the stitches are removed m a weck
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Returnung to the mgumal wound, the masion i the cremaster
muscle and that i the external oblique are dlosed by contnuous sutuses
of catgut and the superficial layers are closed, as i other nguinal
operations by a pressure dressing and Michel clips

OPERATIONS FOR INGUINAL HERNIA IN
INFANTS

Operattons on the ingumal canals of small babres should be avorded
1f possible The subcutancous tissue m the region 15 fat and deep and
landmarks are hard to rdenufy The aponeurotic layers reach there full
development only as the result of continuous muscular action, and at
birth the external oblique aponcurosis and Pouparts hgament are
barely 1dentifiable sheets of thin transparent fasera The cremaster 1s 2
thick muscle, but the underlying hermal sac can barely be handled
without tearmng At the same time the child except 1 rare cases 1sm
far greater need of the nutnonal and psychological care of the mother
than of the professional care of the surgeon, whose cfforts he 1s prone
to treat without regard to the needs of asepsts

Ingunal herniae m mfancy are rarely uncontrollble and cven more
rarcly dangerous and operation can usually be postponed nll weanung
15 accomplished and the early mfectious crses arc over—say ull the
age of 2 or preferably 4



CHAPTER ¢

INGUINAL HERNIA—STANDARD OPERATIONS TIAT
ARL NOT RECOMMENDED, AND WY

1 BASSINI S OPERATION

As m all clamal operations the conventional maston 1s used one
pheed an inch above and paralie 1o Poupart s hgament and extending
from just above the external ning to just abose and lateral to the
wtemal nng The external oblique 15 inased throughout the length
of the canal The cord 1s freed from the cremastenic fibres and the
hermal sac 15 separated from the other constituents of the cord as far
as the intermal nng hgatured and dinded

F16 30 Bassini s operation

The 1solated cord 1s now held up and the ntemal oblique and con-
jomed tendon the cremaster and the transversalts fascra are unuted
behind 1t to the mner shelving margim of Poupart s hgament to make
anew floor to the ngurmal canal (Fig 30) Bassins hamself made a point
of detaching the transversatlis fascia from Poupart s ligament and
sepatating 1t from the underlying extrapenitoneal fat but thus step 15
not followed by most surgeons Bassint agamn first made the new floor

7
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by a contnuous suture starting at the internal ning but Jater he used
mterrupted sutures starting at the mner end of the canal and finshing
at the mternal ning He also used silk, but later surgeons have for the
most part used stout catgut

Each stich takes a good bite 2 to 3 cm from the edge of con-
Jomed tendon cremaster and transversalis fascia, and then picks up the
mner shelving edge of Poupart’s Lgament The first stiech 15 placed
close to the pubic spine and the last one about 1 em lateral to the
position of the mtemnal rng Four to stx stieches are usually requiced,
and all are mserted before any one 1s tied

The sttches are tied behind the cord which 15 then Jad back on
sts new bed The external oblique aponeurosts and the skin are closed
m turn

Bassiut was a proneer He was the first surgeon? to make 2 rattonal
attempt to repair ingumal heria by msisting on 1solation and higature
of the sac at 1ts neck and the construction of a new postertor wall to
the mgumal canal behund the cord His operation mntroduced a new
epoch and all successful operations since hus day are founded upon hus
work Nevertheless the classical Bassiu operation should not be done
today Its place like that of all pioneer efforts 15 m the hustoncal
museum.

The ngumal canal 1s a phystological mechanusm, a sphincter I
the muscles are still good they should be preserved 1fthey have falled
they cannot be relied upon to make a strong wall The faluces of the
Bassim operation vary from none to 0 per cent according to thc
length of the follow up and whether 1t has been conducted by the
surgeon who did the operation or by an ndependent observer

2 THE WILLYS ANDREWS OPERATION

Basstu s operation was first pcrformed 1n Padua in 1884 :mg firse
described by him 1o 1888 and published in 1890 willys An n:\lu
mbrication operation which was the first attempt to overcome the

fundamental weakness of the Basstm method was published 189‘{:
The skin maston and the exposure of the external oblique “;:f"n d
1n the usual manner but the pulars of the rng are carcfully define
e was preceded by Marcy of Boston who however did not convince his contem=
poranies.
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and the subcutancous fasca 13 leared from the aponcurotc layer for
annch below Poupart s hgament The maston m the external oblique
15 alto made 1n the usual manner but 1t 13 placed at least 3 or 4 cm
above Poupart s hgament so that the lower flap 15 sufficently wide to
cover the cord at the end of the aperation
The aponeurotic flaps are teflected the cremaster 15 mased the
cord s Difted from 1ts bed and the hermal sac 15 dissected out and
higatured at 1ts neck as i Bassiu s operation. The essentual part of the
operation 15 that a strong fibro-muscular postersor wall 1s made to the
canal from conjomed tendon, cremaster and upper leaf of the external
oblique aponcuros:s (Fig 31A) This flap 13 brought down to Poupart s
ligament by a number of W stitches Each stitch s passed first from the
fasca of the thigh below Poupart s ligament into the ingunal canal
while the femoral ven 15 guarded by a finger then through the
erernaster and conjomned tendon from within outwards then back
through the recurved edge of Poupart s ligament then through the
upper leaf of the external obligue aponeurosis and lastly back through
the Jower half of the external obhque dose to Pouparts higament
(Eig 31B) The cffectof this stutch when tied on the other surface of the
aponcurosis 1s to brng the upper ap flap and the d
mauscular sheet down above and below the shelf of Poupart s ligament
which projects between them  The first stitch 15 at the medial end of
the canal and should pick up Gimbernat s hgament the last should
be just medual to the pomt of emergence of the cord. Each smich,
when 1t has been mserted should be caught wath artery forceps and
none should be ned till the sertes are m place Wallys Andrews hamself
used a small number of stout W sutures of Kangatoo tendon, but a
larger number of sutches of good catgut more closely spaced 1s better
When all the stitches have been tied the cord 15 Jatd back on the
new postenior wall just above Poupart s hgament and the lower leaf
of the external obhique 15 sutured over 1t to make a roof for the canal
The suture 1s started at the lateral end and contmued inwards tll the
external ring 15 reduced to the size of the tip of the lirtle finger
The Willys And has d 1ts place as a sound
method of reconstruction 1 those cases i which the aponeurotic
layers are suffiaently good to permut imbncatton Unfortunately n
many cases m which 1t 15 most needed the external oblique Layer 15 so
thinned by the herma and the pressure of a truss that 1t 15 of hule

value as repair matenal T have abandoned 1t because 1t has not been
H-F
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Ext. obL
muscle
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Fi¢ 31 The Willys Andrews operation
() Detals of the W stitch which draws the conjowned tendon and the upper
feaf of the external oblique aponcurosis down to Poupart s higament
éb) Suvrure of she Jower leaf of the external oblique aponeuross in front of the
¢

available 1n the cases in which Ineeded 1t most because the aponcurotic
overlap at cach end of the canal tends to constrct the vessels of the
cord, and because 1t had no advantage over the thread lattice (page 51)
which 15 apphicable 1n every case

3 SCHMIEDEN'S OPLRATION

Schinicden s operation was based on the observation that closure of
an empty mgunal canal after removal of the testicle nearly Al\\z);x
leads to cure of 2 hernna
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After 1solation and higature of the sac n the usual manner, Schmic-
den pulled the tesus imnto the mguinal canal and dissccted 1t free of 1ts
scrotal connextons He then burrowed between the transversalis fasaia
and the conjoined tendon and made a sphit in the internal oblique and
transvcrsalis muscles in the ine of their fibres about an inch above the
internal nng (Fig 32) He drew the testrs through this operung which
he then closed round the cord with onc or two catgut suitches He
completely obliterated the now empty mguinal canal by sutunng the
coyorned tendon to Pouparts Iigament throughout sts length He
replaced the tesucle m the scrotum and reparred the external oblique
aver the cord

Fic 32 Schmieden s operation

Schmiteden's operation 1s attracuve mn that the cord, mstead of
passing through a ning already stretched by the herma is led through a
fresh opening 1n healthy muscle and the new ingunal cmal 1s Jonger
and more oblique than the one st replaces 1 have not tried 1t because
the Brandon operation which was published m 1946 seemed to offer
the same or greater advantages

4 BRANDON S OPERATION OF LATERALIZATION
OF THE CORD

Brandon,! reviewmg contemporary practice of herma surgery
agrees that for congenstal hemia with good muscles  removal of the
sac alone 1s the surest safeguard agamnst recurrence  He considers that
mn larger oblique hemuae treated by operations of the Bassint type

W J M. Brandon, Lancet 1945 ¥ 167
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recurrence 15 due to one factor alone  that the true mtemnal nng 1
overlapped completely by the lower border of the mtemnal obhque
muscle In consequence closure of the so-called mternal nng at the
operation does not occur at the truc mtemal nng but ata pomnt § to
#1n. lower down the cord* He proposed to scrap the stretched and
weakened mnternal ring entirely, and construet a new one

The operation

The steps of the standard operation are follow.ed up to the pomt
where the cremaster has been mased and the cord has been 1solated
The nternal oblique and transversalis muscles are now divided close
to their ongms from Poupart s higament 1 the line of the mgunal
canal for a distance of 1 to 1} m (Fig 33) The sac 1s then tsolated

Fi¢ 33 Brandon s operation

hgatured at 1ts neck and exased Twa small retractors arc inserted
and the cut ends of the muscles gently scparated This gives an unim-
peded view of the stretched internal rmg and allows a comparattvely
casy closure of the stretched or tom transversahs fasaa Once this
has been accomplished the cord 1s brought well up mto the V of the
inaiston, and held with shght tension while the two arms of the V
are sutured with two or threc mterrupted catgut of silk sutures thus
reconstituting the cut muscles round the cord which now emerges
through a well-fittng aperture placed well outin a lateral posmo:,

The conjomned tendon 15 then sutured to Poupart s lxgan;m: ¥ :
sertes of mterrupted catgut or silk sutures thus closng the ol u:;cmz
nng and the ennre mgumal canal The external oblique 1s repatred over
the cord and the skin incsion closed m the usual manner
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The operation i this form 15 2 modified Bassim with the following
advantages

1 The cotd now emerges through a newly constructed and well-
fittng muscular internal ning well away from the  danger area”
1t The new camal 15 longer and more oblique than the one 5t
replaces
w The reparred outlet for the cord through the teansversalis fasca
now abuts directly agaunst the newly constructed museular nng
allowang no leeway for the formation of a new sac

The articde i which Brandon propounded thus op tus
assessment of the causes of failure of the older procedures and the rea~
sons that led him to design this new operation of laterahzation, are a
fine example of surgical thinking Impressed by hus g and
knowang hus excellent record as a war surgeon 1adopted hus operation
with enthusiasm and combined 1t wath a silk lattice re-enforcement 1n
the treatment of the faled inguinal canals that 1 encountered 1 a
hospital that has the reputation of attracting the farlures of surgery
clsewhere

After 2 series of successful results 1 had two or three recurrences of
a type new to me a direet hernia at the internal ning of the type that
18 common after the purely postenor repair operations It 15 possible
that L had not repared the stretched operung in the transversalis fascia
with the care on which Brandon msists but I attibuted the fallure to
the fact that the new ning 1s made through purely muscular tissue
with no fibrous component The ongm of the internal oblique and
transversahis muscles from Poupart s higament where they arch over the
emerging cord 1s almost tendinous and the new openng constructed
m the Basum type of postenor repair though 1t does not correspond
exactly to the deeper opentng i the transversalis fascia 15 nevertheless
ngidand fibrous The Brandon lateralization cut divides these tendinous
fibres and then cuts soft fleshy muscles across their fibres Such muscles
however carefully sutured after dvision, are not matenal to form
good fibrous tissue

5 GALLIE S OPERATION OF FASCIAL REPAIR

The prep y steps of the op the mobnl of the cord
and the 1solation and hgature of the hermual sac at 1ts neck, differ 1n no
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essential details from other methods of hermial repar The essentral
technique of fascral sutore may be quoted from Gallie s article.

* The first suture of fascia lata a quarter of 2n mch wade 15 anchored
securely into the rectus sheath close to 1ts attachment to the pubic bone
The needle 15 now passed behind the spermatic cord to prerce Poupart s
hgamene at 1ts nsertion mnto the pubtc spie (Fig 343) If possible st
should be made to pick up the penosteum to make the secunty of its
fixation more certan. When the suture 15 drawn taur the weakest
spot in the abdominal wall namely that which lies behund the external
abdomunal ring 15 filled with 2 tough aponcurotic tisue which
effectively prevents any bulging through the rng The scwing 1
continued m an outward direction drawing the mternal oblique
muscle to the reflected portion of Poupart s ligament behund the cord,
untif the posinon of the mnternal nng 15 reached Here the suture 15
Jocked and then carried to the outer side of the nng where a support-
ing stitch 1s mserted, In this way the cord, at the pomt where 1t disap-
pears through the abd 1 wall 15 surrounded by a fibrous ring
which will effectively prevent the development of 2 herma at thus
pomt By locking each stitch at this stage the possbality of undue
constriction of the cord 1s prevented The sewing of the meerna oblique
muscle to Poupart s hgament m this manner 15 a detail of the operation
which in our opimon 1s of very hittle value m prevenung recurrence
of the hermia Tt 1s of value however m permanently covermg the
pentoneum wath a thick layer of muscle which will prevent the
protruston of perttoneum through the chinks of the next layer of
sutures which 1s the important onc 1n the prevention of recurrence
(Fag 34b) Thus layer commences as a continuation of the first at the
outer side of the intermal nng The needle takes 2 solid bite of the
abdorminal aponeuross at ats pomt of fusion with the external oblique
and 15 then passed behind the cord to pick up Poupart s hgament The
suture 15 carried backwards and forwards across the space wath fre-
quent lock-stitches until ehe sheath of the rectus 1s reached, and ths
also 15 woven to Poupart s hgament unnl the whole space 15 filled with
fascra down to the pubic spine No attempt 1s made with the sccond
row of sutures to drag the abdomnal aponcurosis and the rectus
sheath out of their normal posinons No greater tension 18 exerted on
the surures than 1s sufficent to make them le flat The whole 1dea of
the operation 1s to fill the weak spot in the abdomunal wall wath what

W E. Galleand A. B le Mesuner Brt Jours Surg 1924 12, 46 3115 19
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F16 34 Postenior repatr of mgunal canal by faseral suture

may be called a fihgree of hving aponcurous and to depend on the
strength of this filigree and on 1ts gnp on the surrounding tssues for
the cure of the hernia What one does with the external oblique 15 of
relatively bttle importanee Usually in direct hernta 1e 15 too weak to be
of any value to the surgeon. In our carlier operations we closed 1t down
to the external nng with a narrow strip of fascia bue in the last four
years we have ssmply sewn 1t up with catgue

This operation, which 1 supported strongly i 1936 I have now
abandoned because though 1t 1s based on excellent rescarth work 1t
damages Poupart s ligament_the key structure of the ingumal canal
rereparably lé [3 imli 1t leaves 2 bad headache for the surgeon who

comes after

6 MACARTHUR S OPERATION

MacArthur advocated a method of darming by fascial strps simulae
ta that of Gallie but he used stps cut from the upper and lowes flaps
of the external oblique aponeurosts The strips are left attached at the
pubicend where they form part of the pullars of the external ring and
are attached to the pubic bone They are divided at the lateral end where
the aponeurosss joins the muscular fibres Each strip 1s threaded on a
fascual needle and 15 used, a5 1n the Gallie operation to dam the con-
Jomned tendon to Poupart s igament
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The advantage of the MacArthur procedure 15 that the operation 15
shortened no second naston 15 required m the thigh and the first
anchonng stitch 15 unnecessary as the strips are already attached to the
bone On the other hand, the fascial matenal 15 almost necessanly
lumited to two strps and 1 a large herma these may be of poor
quality With this amount 1t 15 dufficult to remnforce the mternal nng
witha double ring of fasaa as Gallie recommends The drameter of the
strips renders this operation open to the same objections as Gallie s
that they wreck Poupart s hgament

7 THE McGAVIN SILVER FILIGREE OPERATION

Thus operation differs from all others in that the strength of the
repared inguinal canal depends on the presence of 2 rigid unstretchable
plaque and not on stiching or the mobilization of nssues The des-
cription 1s quoted from the author

The prinaples which underlic the operation are the removal of
the sac the approximation of the conjomned tendon to Pouparts
ligament and the rendening absolutely unstretchable of the whole
operative cicatnix by the introduction of a scaffolding of silver wire
known as fihgree When an aseptic fihgree of silver wire 1s intro-
duced into the tissues of the ingumal canal there follows exudanon of
lymph which rapidly orgaruzes aboue the filigree and m a very short
ume new vessels and young fibrous tissue are produced, and entangle
themselves among the wire of the figree to such an cxtent that 3
solid plaque 15 formed that converts the mgumal canal into a sound,
resistan area which will nerther stretch nor bulge the muscles pen-
toneum and aponeurosts being welded together by the filigree

The method of constructing filigrees given n the above chapter 1s nat
repeated but 1t can be followed from the tllustrations The filigree
being made by the surgeon 1s tadored to the parneular herma (Fig

3S)I\Ietlmd of implantation The filigrees should be placed 1 cther f;,ar
five nunutes to remove all grease from them, and should be lefe tl e
stenilizer 1n the centre of the most acvely boilng area unal the
moment of implantation

tLawnie McGavin, Choyce s System of Surgery and Eduion Vol 2 page 398 Cancll
& Co Ltd. 1923



c nternyy
v g Ot gy OWards the thae
al nch ang ¢ SParated £ the Oneum, by the
fa Pel upon Penitong,, © outer eny Of the'ypy,
Section ¢ lud S gy °d 10 phce and ¢he uscles ape
broughz together n over ip 4, T end Iymg as aqudy des.
b nalfy o 2POneurog S Sttureq o plyca and ¢ “ound
closed
It wlf e 56 thay g €ord comeg
WO oy epy of filigres 10 the

ord to be sand
@nal g, Natyry,



82 HERNIA

hardly altered, and further that the area outside the internal abdominal
ning 15 fornfied by a filigree which may be made of any size that may
be deemed necessary

Granted a primary union of the wound the hernsal gap wall be
found to become as impermeable and unstretchable as a pad of leather
There will be neither pan nor discomfort afterwards there 15 no
mterference with the cord or with the functions of the tesns and the
necessity for any form of truss 15 done away with permanently

Fic 36 Fibgree in posthon

(o) Asnormally placed
(b) Alternative posiion n [arge hermuae
.

McGavin s operation has an excellent reputation Like John Brown
1ts author 13 1n the grave but hus soul goes marching on His successors
at the Scamen s Hospital Greenwich to which merchant seamen t’m}r‘n
all the seven seas come to have thewr hermas repaired look on it as t;
only method that can guarantee a permanent cure of really large serota
hernuze n heavy labourers

The disadvantages are mamly theorencal Silver salts may occasion-
ally give a brown discoloration of the skin over the operauon :r;:xc
and 1f sepsis appears the filipree cannot be extruded and must
removed.
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and transversabss fascra can be atrached to the hgament ondy by pulling
them nght out of ther proper plane under consderable tenston, and
f the suture Iinc 15 conted out as far as the mnternal ang the dis-
placed muscles are forced down on the cord Itke a chopper

For the anchorage of free transplants of skin or fascta or of sheets of
forergn maternal such as nylon net or tantalum gauze where it 1s dessred
to fix without tension a secure rampart to defend the abdonunal end
of ]an enfarged femoral canal Astley Cooper s hgament gives a secure
hold

19 BLOODGOOD S FLAP OPERATION

The rectus sheath flap 15 often referred to as Bloodgood s contribu-
tron to the Hopkins operanion for repair of the ingunal canal antenor
to the cord pubhshed by Halstead in 1903 1

The same flap has been used as part of an operation of repatr pos-
terior to the cord by Bloodgood, and also by Downes and by Keynes
In some illystrations of the operation as performed by Bloodgood
himselt the rectus muscle fibres as well as the sheath are shown as
sutured to Poupart s ligament

Fic 37 Bloodgood s operation

Irood 18 a remforced Bassns type of

The postertor Bk

eepare (lglg 37) Two enticisms are suggested the basic one of Gn&hc s
expersments that a sheet transplant of fasaa sutured by s cdg‘(: ocs
not gan a secure attachment and the practical one that the detachment
of the anterior sheath of the rectus Jeaves a weak area a the ower
border of the muscle protected only by eransversabis fasca and pude
sder by the pull of the sutured flap

N S Halstead John Hopkows Hop Bull 1901 14 308



OPLRATIONS NOT RECOMMENDED 83

The use of the rectus muscle wtself has nothing to recommend 1t
A voluntary muscle pulled out of its normal Iine tends to atrophy and
to make very poor fibrous ussue

11 TURNER'S FLAP OPERATION

Phehp Turner of Guy s Hospital devised an operatton to repair 2
stretched intemal ning medual to the cord, by turning up a flap of
fasaia from the hap His account of the operationt 1s as follows  The
essential feature 1s that 2 pedicled flap of fasaa lata with sts base at
Poupart s ligament 1 used for the purpose of dimumushung the size of

F1c 38 Tumer s operation

the openng and strengtherung the fasaal boundary of the canal The
flap1stumed upwards beneath Poupart sligament ntothe ingunal canal
and 15 sutured to the marguns of the gap which have been carcfully
defined at an carlier stage The ongnal deep surface of the flap
which was 11 contact with the muscles of the thigh looks forward,
while the ongmal superficial surface 1 relatton with the fatty tissues
of the thigh 15 now 1n contact with the extra-penttoneal fatty nissues
at the back of the smgunal canal

The essential features of Turmer s operation are shown n Fig 38

Guy 5 Hosputal Reponts 1933 13 2 233
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Twenty years ago I ated Turners operation as a permussible
method mn difficult cases Twenty years have taught me the inter~
dependence of all the fibrous planes of the body, and I look on any
myury to or rough treatment of Poupart s ligament regrettable and
any severance of 1ts decp attachments as reprehensible Ever since the
first vertebrate to get out of the water developed hmbs to paddle
through the slime Iimbed creatures have used a fibrous seal to close
the gap where the abdomunal muscles and the thigh muscles mect
The secunty of this band which 1 man 1s Poupart s higament scems
to depend on little but faith and fibrous tissue

I shall refer to this pomt agan m discussing femoral herniz Mean-
while I would discourage any operation that interferes with the deep
attachments of the hgament

I should disapprove even more strongly of operations such as that
of Henn Fruchaud of Aleppo m which he detaches the whole lower
part of the external oblique aponcurosis and tumns 1t up asa flap ?

12 METHODS OF REPAIR ANTERIOR TO THE
CORD HALSTED S OPERATION

The skin and external oblique aponeurosis are nased in the Iine
of the ngumnal canal and the flaps are dissected back widely to demon-
strate the muscular layers The cremaster 15 mased n the Line of 1ts
fibres and the cord 1s exposed but not lifted from its bed. The sac 1
identified dissected free from the other structures in the cord that he
behind 1t cleared up to the internal ning transfived hgatured at a5
neck cut across and allowed to drop back.

The muscular layers are then 1mbncated 1 front of the cord. The
lower Aap of the cremaster 1s first drawn up under the mternal oblique
and conjomed tendon by a senes of matress sutures of finc catgut t)u{
pick up the edge of the cremaster and then pass through the intermal
oblique from withun outwards about an nch from ats free border (Fig
39(aandb) Thesearctied ﬁcconjoxncdrmdonmhmsulurcdxoPoul;:-
art s higament by mterruptedsntchesof catgut Finally the mnastonin xhc
external oblique aponeurosis 1s overlapped 1 2 siular manner n;’ 1l :
decper layers the Jower leaf being drawn under the upper one by
senies of matress sutures (Fig 40}

VFruchaud Hermies el Ane G Down & Cie Pars, 1957
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Frc 40 Halsted sap Imb of external oblique aponcurosis

and transversalis muscles from Poupart s hgament For thus reason he
started fus suture of the muscular layers to Poupart s hgament lateral
to the pont of emergence of the cord, and conanued this suture two
thurds of the way to the pubic spine but no farther

Babcock s operation was sumlar

It seems clear that antenor repair 15 wrong i prinaiple In any but
an carly oblique herma, the mtemal nng 15 stretched, and the cord 13
displaced inwards carrying, the fibrous margm of the ning and the
deep epigastric artery with st Antertor reparr does nothing to restore
the abliquity of the cord or to prevent 1ts further displacement and
the end result 15 2 direct hernna passing through all layers of the ab-
dormnal wall close to the pubic spine

13 METHODS OF POSTERIOR REPAIR IN WHICH
ALL LAYERS ARE USED IN THE REPAIR, AND
THE CORD IS PLACED SUBCUTANEOUSLY

The best known example of such a method 1s the modified Itlys
Andrens operation descnibed by Dewatt Stetun Afeer sutute of the
upper end of the extermal obligue aponeurons to Poupart s ligament
the cord 15 brought out subcutancously and the lower leaf 15 abso
sutured behund 1t to the upper leaf
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Thus opesation produces fiot 3 hermua but a short direct passage for
the cord through which 2 herma wall almost necessanly follow The
great bulk of the cord consusts of large vemns that vary s dumeter
from tume to tme, and 1t 11 umpossible to construct a strarght channel
that wall fit 1t so snugly that hermsatian 15 imposstble yet 1n whick
obstruction of the bloodflow, leading to hydrocele or atrophy of the
sesticle 15 unhikely

14 REPAIR OF INGUINAL CANAL THROUGH AN
ABDOMINAL APPROACH

{a) Intrapentoneal In the early days of abdomuual surgery Annandale
and Lawson Tait advotated an approach to the inguinal canal ehrough
a haparotomy mason. Later G P la Roque advised operung the
abdommal cavsty by 3 muscle sphitng masmon through the trernal
oblique and eransversalis muscles about an inch above thar lower
margws after exposing the sac i the ingumal canal* He mverted
the sac into the pentoncal cavity divided 1t, and sutured the pen-
toncum s ell above the neck.

{8) Extro-pentones! Lenthal Cheatlet and A K. Henry® advocated
2 extra-pentoneal approach through 2 rud-hne maston. The back of
the ingumal canal and the anternal ing can be reached with remackable
ease by gentle steppng of the perttoneum from the transwersabs
fascia Removal of the sac from the neck downwards without damage
to the other structures of the cord 15 a very different matter Most
surgeons who are famubiar with the long and difficalt dissection that s
necessary to separate the sac from the vemns and the vas by the mgunal
approach would say that 1¢ 1s nmpossible

Professor Henry has contnibuted more of value to the study of

I approach 1 op surgery than any bving man, but

tus advocacy has not ensured any wide acceptance of thus method It s

very difficult to see any advantage m mdeed to find any excuse for

blind extraction  of 2 hernul sac, The mtemnal nng the fibrous

gteway 10 the ingumal canal must be stretched of not tom, by drag-
ging the whole of the sac through 1t

Surg Gym & Obn 1939 XXIX, $07
*Bnt Med Joum 191t 2 1025
SLancet 1936 % 53

-6



CHAPTER 7

HERNIA BELOW POUPART s LIGAMENT

The first vertebrate to crawl out of the sea must have been a fish-like
ereature possibly allied to the Coclacanth, wth paddles rather than
limbs But the smuous movements that drove the fish through the
water were useless m the new element.

The paddles became lmbs and because propulsion 15 mote effiaent
than traction, the hind Limbs became dommant 1n locomotion. Antero-
postertor movements of the spme took the place of the lateral move-
ments of the fish. The creature progressed by a senes of leaps flexion
of the trurk and the limbs bringing the hunder end forward on the
ground extension transmitted this gam to the rest of the body The
flexors of spine and hip worked together and had a common attach-
ment to the front of the vertebral column,

The sealing of the gap berween the antenior abdonunal wall and the
flexor muscles of the thigh is the basic anatomical problem of all
quadrupeds It 15 solved by a blending of the lower edge of the ab-
dommal muscular sheet with the fascial sheath of the thigh flexors In
most creatures the contrast between the planes of the two muscular
groups 1s less obvious than 1t 15 1 human bangs In repnles and amphs~
bia the lower fibres of the transversus muscle anse from the fasaa over
the thacus and sweep downw ards and mnwards to gan a wide msertton
1o the sheath of the flexors and adductors of the thigh. In many
monkeys a sumilar arrangement 15 seen. Poupart s ligament ke the
peroncus tertius i the foot 1 2 typically buman structure. It represeats
the fibrous seal that all quadrupeds have but the broad human pelvic
girdle places 1t more nearly m the honzontal planc that 1t 1s 1n other
amumals So dustinct 15 1t from the flexors that come out from under 1t
that anatonusts have described 1t as made by the lower folded edge of
the external obligue aponcurosts Tt 1s nothing of the sort All layers of
the abdominal wall contrbute to Poupart s igament and 1n sts outer
thied 1€ recetves 2 consderable contribunion from the fascsa shaca.

90
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the abdomen 15 a continwous sheee that gans attachment to Poupart s
ligament as st passes behund 1t The same faseta 15 conunued into the
thigh as the sheach of the thacus and psoas so that Poupart s hgament s
fixed to these muscles as they pass behind 1t The 2orta and mferor
vena cava are 1n front of the vertebral bodies and their branches, the
thac vessels he m front of the fasaa covenng the posterior muscles
When they reach the pownt where they pass under Poupart s hgament
to become the common femoral artery and ven, they meet the
iliacus fascia sweeping up to jorn the transversalts fascia and thev earry
a prolongation of 1t with them as the femoral sheath The femoral
sheath s attached also to the pubic fascia behund and this fasara, dippmg
down 1n the interval between the pectincus and the psoas muscles s
fixed to the iliopectineal emnence and to the capsule of the hup jomt.
Thus a strong fascal band embracing the femoral vesscls anchors the
nud-pomt of Poupart s ligament to the framework of the pelwis belund
(Fig 42)

Wihule the moorings of the higament are mdefinite they are re-
smarkably secure and the only sub-Poupart herrua that 15 encountered
except as a great ranty 15 onc through the erural canal—that 18 3
femoral herma

The textbook description of the crural canal 1s that at 15 the inner-
most of three compartments of the femoral sheath the artenal the
venous and the crural canal It 15 sud to be } to § i long to havean

Fic 4~ The fibrous attachments of Poupart s bigament to the pelvrs
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mngumnal hera, thought that femoral herma was also congenutal 1
Embryological research dissections mn the foetus and operations on
the new born do not support such a view Two causes seem to be 1m~
portant repeated stram and adiposity Fat and fascia 1 the body are
alternative aspects of the same tissue and mutually exclusne

Femoral hermia 1s sux times as common tn women as in men, but it
15 certamly not as 15 sometimes stated the commonest herma in
women Ingunal hernia 15 twice as common In men one femoral
hernra 15 found to twenty mgumal 1n women one to three The
dufference 15 accounted for entirely by the stran of child beanng The
madence m childless women 1s about the same as m men Femoral
hernta 15 rare in childhood but 1t has a stmilar snadence in both sexes

Femoral herua then 13 a labour casualey Itis conmoner i women
of awvilized races because they bear their children in bed after a period
of recumbency that 1s with the venous compartment of the femoral
sheath comparatively empty and because parturttion 1s wath them a
more strenuous affair than 1t 1s with savages or ammals

Diagnesis of femoral herma

In theory a femoral herma 15 covered by nine layers of which every
alternate one 1s fat—skm, subcutancous fat cobnform fasaa fat m
the saphenous opeming femoral sheath fat m the crusal canal septum
crurate extra-penitoneal fat and peritoneum. Tt 15 well to retail this
uscless information because 1t emphasizes two smportant practical
pomts that a femoral hernia 1s never reducible and that at operaniona
surptising number of layers must be divnded m tum before the true
sac s reached The bulk of a femoral heria consists of covenngs rather
than sac and though 1t 1s sometimes (but not often) possible to reduce
the contens of the sac mto the abdomen by manypulauion the Jump 1n
the saphenous opening remarns almost unchanged ‘i

The size of the lump tends to mncrease with the duration of the
herma The neck of the sac which lies 1 a nigid channel tends o re-
maim a tube of small diameter but the fundus dilates as more contmr\‘;
enter 1t and repeated obstruction to thesr blood supply leads to ﬁepm l
exudanon of flud. A large femoral sac comes to resemble a balloon on
a stalk. The coverings increase 1n thickness as the sac enlarpes he dee

A femoral herma appears at the saphenous opemng n the Cecp

ISurg Gyn Obst 1926 43 147
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fasia and as at enlarges tends to remam there £ 3t nugrates 1t tends
to extend upwards over the mner end of Pouparts higament The
probable explanation of this tendency 1s that the hernia 1s forced by
1ts surroundings into a course first downwards and then forwards and
cach further protruston follows the same curved course

The differential dagnoss of a femoral hernia will depend on whether
1t 15 reducible or not

The common femoral hernia 15 irreduaible but symptomless The
sac contans nothing but a tag of adherent omentum and the outer
covenngs are fat laden and bulky There 1s no impulse on coughing
Such a swelling 15 merely a rounded clastic tumour 1n the nner half
of Scarpa s trangle that must be disunguished from an enlarged lymph
gland and a ipoma  the only conditions which st resembles

The dutinctive feature of the herma 1s that 1t has a neck and the
neck passes backwards below Poupart s igament and medual to the
femoral vessels When the lump 15 moved about this deep attachment
becomes obvious A lymphane gland lies i the plane of the superficial
fasaz and 1 chat plane 1t can be moved to an approximately equal
extent i all directions A single enlarged ingumnal gland 15 1n any case
unusual A lipoma 15 m the subcutaneous fat and can be Ifted off the
decp faseia A femoral hernia can be moved m arcles within the
range allowed by 1ts stalk like the joy=stick of an acroplane 1n most
cases the stalk  can be traced to Poupart s hgament

A reduable femoral hernsa may be quite clearly a hermia that s e
1s reduced by mantpulation and returns not immedsately but after

ghing or g Red and reapp e are accompanied
by the gurgle of mtestine and the swelling 15 resonant to percussion.
The only difficuley 1n such a case 15 the distinction between 2 femoral
herra lying over the external ring and an ingunal herma

The distinction between femoral and inguinal hermia rests on two
powts on the relacion of the swelling to the pubte spine and whether
the swelling after reduction reappears above or below Pouparts
ligament An mgunal hernia that has reached the extemal ring overhes
the pubic spme but the spme can be felr by putting a finger below
and lateral to the swellng and displaaing 1t nwards In femoral herna
the pubic spine can be felt only by a finger placed above and medual
to the swelling  After reduction of a herua whose nature 1s m doubt
2 finger should be kept on the mner end of Poupart s hgament while
the panent coughs It can then be determined whether the swellng
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reappears from below the ligament that 1s from the crural ana) ¢
above 1t from the mgumal canal

Two reduaible swellings in Scarpa s tangle saphenous vanx an
psoas abscess may be mustaken for femoral hernia by the mexpernience
or over confident Both are reduable sw ellngs below Poupart
hgament but nesther has the true characters of 2 hersz Both appea
mn the ercct posinon and disappear on recumbency and neither ha
the firm rounded outlne of a hermia gaves a gurgle when handled o
13 resonant to percussion

Saphenous vanx a venous swelling large enough to resemble :
femoral hemnin gives 2 blush colounng to the overlymg skin ¥
rarely exceeds the size of a half walnut and 1t reduces so casily that it
outline cannot be felt It disappears not merely with finger pressure
but spontancously on lying down On coughing a flud thrll can be
felt over the swelling

It may sound ludicrous to suggest that a psoas abscess can be nus-
taken for a femoral hermia but the nustake has been made repeatedly
m the past by surgeons of considerable expenence and st 1s being made
even more often today when psoas abscess—indeed any form of cold
abscess~—is rarely seen by the student The patients who are seen with
these dissecting psods abscesses are not the textbook cases of Potts
disease—children or young adults with pale wasted faces and a hunch
back—but old men and women suffermg from the persosteal form of
this desease affecting many vertebrae bue destroying none  They
complam of pan and stiffness in the back that are no worse than the
common semle rheumansm  due to osteo-arthnus They come to
hospital to report a swelling 1 the grom that has appeared in the last
few weeks and they do not mentron their backache

‘The careful surgeon aware of the saying chat a spot diagnosis 15
the quickest way of reaching a wrong decision wallnotice that though
the swelling 1s obviously below Poupart s higament 1t lacks that sharp
defintion that 15 typical of a femoral herna A femoral herma looks
and feels Ike a rubber ball under the skin A psoas abscess cannat be
defined. I 1t 1s small the only kind that resembles 2 femoral hemia in
any way 1t hes lateral to the femoral artery 1fst1slarge enoughto have
ruptured the psoas fasaa and to pomt medual to the vessels 1t 13 slack
and duffuse and feels Iike a cold abscess and notahernia A second swell-
g can be seen and feltm che thac fossa and fluctuation can be demon-
strated between thus swelling and that i the grom.
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stdes of the bladder and from the pelvic wall and obramed 2 view of
both sacs which stood out from the pentoneum as he descrrbes 1t
Like horns from a snail MacEvedy? used an approach from the outer
border of the rectus which gives even more direct access to the neck
of'a femoral sac
From a general consderation of the anatomy and actiology of
femoral hermta 1t should be clear that both the Jugh and the Jow
operations have faults The high operation gives a direct access to the
neck of the sac and the commencement of the canal but not to the
fundus or ats coverngs The reverse 1s true of the low operation A
combined approach 1s essential

1 THE STANDARD OPERATION
(Modified MacEvedy)

MacEvedy used a verncal approach near the outer border of the
rectus at 1ts lower end. A vertical masion through the skin 1s un-
sightly A vertical inaision through the rectus sheath has the mechanea
defect of dividing aponeurotic layers across their lime of stress Thave
modified the operation by using 2 crease mason for the skin and 2
muscle sphitting approach for the decper layers

The skin mcrsion

The mciston 1s made 1n the skin erease above the grom, as m the
standard operation for mguinal herna but 1t should extend from the
nud-line to the pownt where the erease crosses Poupart s hgament 1
1ts outer third After division and higature of the small vessels i the
superfical far thenaision 1s decpened to the external oblique aponeuro-
sts Dissection ts continued n thes Jayer till 2 wide agea of the aponguro-
s1s down to Poupart s igament 15 exposed.

Exposare of the sac

The lower flap of the mnasion 1 held up wath two Lancs tssue
forceps that take all layers an mnch away from the edge The bulge of
the hernua wll be scen under the fibrous layer of the decp fasarz im-
meduately below Pouparts ligament and a stroke with the kmufe
dividing this layer over the swelling allows it to evtrude (Fig 43) The

3Ann R. Coll. Surg 1950 7 434
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from the underlying mternal oblique muscle to the pomt where the
two fisse about an inch medial to the outer border of the rectus

The deep layer of the rectus sheath thus exposed, 15 mased i the
Ime of 1ts tendinous fibres which arc here seen to tun almost trans-
versely The cut will extend 1 1n to 1} 1. before 1t reaches the mus-
cular fibres of the mnternal oblique and 1t will expose the underlymng
rectus muscle (Fig 44) The cut 1s now carrted outwards for another
mnch through the mtemal oblique separanng rather than cutting 1s
fibres, and 15 deepened i the same line through the transversals which
1s here purely tendinons A tenunous layer of transversalis fasaua only
covers the extra-pentoneal fat

Fic 44 Modified McEvedy operaion Divasion of rectus sheath

The rectus muscle 15 displaced medully and the extra-pentoneal
fat 15 thus exposed for a width of 2 1n to 2} m immedately above the
openng of the femoral canal A few touches with a finger or a small
swab will expose the neck of the sac disappearing into the canal (Fig
45) If the neck 15 not immeduarcly obvious a gentle pull on the
higature 1 the saphenous operung wall immediately reveal 1t

The neck careying the ligature 15 drawn nto the abdomen and
inspected. If there 15 any doubt about the complete reduction of the
contents of the sac the neck can now be opened as widely as 15 neces-
sary and closed agam by bgature In most cases where 2 Lgature 1
used i surgery the surgeon 15 careful to include as litle as possible m sts
grasp since all ussues distal to the ligature dre and are converted mto
fibrous tissue In hgaturing the neck of a femoral hermua, this 15 just
what the surgeon desires He tres the neck flush wath the pentoncum
and removes the temporary thread higature applied m the grom but



MODIFIED MACPVEDY OPIRATION 108

he does not cut off the redundent ussue A good blob of fibrous uissue
Iying betw cen the penitoncum and the femoral canal 15 2 consumma-
tion devoutly to be wished

Epigastric vessels

Neck of sac
Astley Cooper' 8 ligament

Fic 45 Modified McEvedy operation Exposure of the neck of the sac

The empty femoral canal 1s further protected at 1ts abdonunal end
by a few sutures bunging the conjorned tendon down to the ilio-
pectineal line (Astley Coopers Ligament) as far as the external ihac
ven. By the MacEvedy approach this can be done casly, safely and
without injusing the fascral posterior wall of the mguinal canal

Closure of the wound

The pentoneum s allowed to fall mto place and the rectus muscle
1 allowed to resume 1ts line The masion n the rectus sheath 1s closed
with mterrupted sutures of catgut and the outer part 1s snularly dlosed
a few separate stitches beng imserted mto the transversabs layer before
the mternal oblique layer 1s sutured The external oblique aponeurosis
1s approximated wath a continuous catgut suture
If the hernia was a large one 1ts removal has left a gap i Scarpa's
trangle This should be obliterated by a fow strches of fine catgut
drawing the fatty fascia together
¢ mam masion 15 closed as m mnguwnal herma by fine nylon



102 HERNIA

sutures through all layers of skin and superficral fisaa ned over an
anchor dressing after the skin edges have been approcamated with
Michel clips

Alternative treatment of the femoral rng

The deal treatment of 2 femoral hermia 1s the closure of the femoral
canal without disturbing 1n any way the normal moorings of Poupart s
higament In an early femoral hernta the crural canal 1s occupied by 2
peritoneal tube and s coverngs the structures that having escaped mnto
Scarpas tmangle expand into the famibiar hermal swelling but that
m the canal fit the inner compartment snugly, 1n fact make the 1deal
Lving plug

In such a hernn the pentoneum can be opened just above the
femoral opening and the neck of the sac can be mspected from withn.
If the contents have been reduced the pentoneum can be cut found
the femoral openng leaving the neck m s and the openung mnto the
pentoneal cavity can be closed by an enarcling ligature that leaves a
fibrous plug as a further protection agamst recurrence In such a case
there 15 no need to suture the conjomned tendon or to disturh the

mguxm] canal

z THE INGUINAL OPERATION

The operation as ongmally deseribed by Lotheissen, who recorded
twelve cases repatred by this method mn 1898 has been modified since
only 1 ummportant detals

The maston usually recommended 15 one parallel with the Poupart s
ligament but a lutle Tower than the usual mgmnal one n order to
provide ready access to the sac in Scarpa's tnangle The sac 1s first
1denuficd stripped of its coverings emptied and hgatured at s neck
as 1n the standard operation.

The mgumal canal 15 next opened by an masion m the external
oblique aponcurosss extending tnto the external ning The flaps are
curned back, the cremaster 13 nased and the cord or round higament
15 lifted from 1ts bed to expose the posterior wall of the canal This
wall which conssts chiefly of transversahs fasaz i the nuddle thaed
of the canal 15 inased with the kmfe abose and parallel to Povpart s

3G Lothensen Zemralhl Chir 1898 25, 348
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Iigament taking care to avord the deep epigastric vessels latenally and
thair pubsc branches that run along the higament The extra-pentoneal
fat exposed by this mason 1 pushed upwards away from Poupant s
ligament with a small gauze swab all st 1s tied by the neck of the sac
entenng the femoral canal Tlus pentoneal neck 15 defined by blunt
dissection, and carefully worked out of the canal into the ingunal
masion. When free st 15 pulled up mto the wound, mnspected at 1ts
wnner side for adherent bladder opened and cleared of any omentum
sull adherent Finally 1t 1s Iigatured flush with the pentoneum and cue
away {Fig 46)

Poupart 8 Astley Cooper's
ligament ligament

F16 46 The ingunal approach for femoral herms (Lotheissen}

The weak spot under Poupart s higament from Gimbermat s liga-
ment to the external thac vem, 15 protected from wathin by broadenmg
the nsertion of the conyomned tendon to the tlio-pectneal line 1n 2
lateral diection, that 15 by attaching 1t to Astley Cooper s ligament by
weerrupted catgue sutures While an asastant wath a flat spatula
retracts the conjomed tendon and pentoneum together the surgeon
places the index finger of hus left hand firmly on the ilio-pectineal line
and shdes 1t outwards laying bare Cooper s ligament as a ghstening
tendon and pushing the iliac vern out of harm's way Three or four
stitches of No 1 catgut on a small stout curved needle are inserted
through the conjomed tendon 4 1n from 1ts free margin and through
Cooper s ligament The first should be next to Gimbernat s hgament
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the last just medial to the femoral vem, and the asmstant must remove
the spatula to give access to the conjomned tendon and remsert 1 to
expose Cooper s igamene All the stitches ate put in before any are tred,

The postertor wall of the ingunal canal having been damaged by
the operation  the mternal oblique and transversalis fascaa should be
sutured to Poupart s hgament as n Bassim's operation. The external
oblique and skin are closed in the usual manner

Modufications 1n the case of large hermiac

In old standing femoral herntae or 1n those that have recurred after
repar the weak area under Poupart s hgament medial to the femoral
vem may be so large that suture of the conjommed tendon to the tho-
pectineal line behund the aperture cannot offer sufficient secunity aganst
recurrence Those who share with me the view that Poupart's igament
should not be loosened or displaced have the choree of several alterna-
tives Owing to the proximity of the femoral vein the use of metal or
any ngid structure 1s tnadmussible

(a) Fasaial suture The plantans tendon or onc or more fascial
straps taken from the thigh or the external oblique aponeurosis are
damed backwards and forwards from Pouparts hgament to Astley
Cooper s higament the darn starting at the pubic spme and con-
unwng outwards till no more than sufficent room 1s left for the
femoral vein The method 1mplies not the drawing down of Poupart s
ligament to the pubic crest but the construction of a stronger and

wider Gunbernat s igament

(b} Remnforcement of the comgomned tendon by an aponewrotic layer

1 The Wallys Andrew s method The upper leaf of the external
oblique aponeurosis may be sutured with the conjotned tendon
to Cooper s higament behund the cord.
The Bloodgood rectus sheath flap (sec page 84) The flap 15
sutured to Cooper s ligament as far as the pownt where 1t 15
crossed by the vemn, 1n much the same way as 1t 15 sutured to
Poupart s ligament m the Halsted operation

ent by free transplants of lrving materal derma or

Remforcem
O £inert fabrics such s nylon or otlon mesh or gelatme

fascal sheets or o
sponge
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(d) Plugging the eanal
1 By the sac, tumed inside out and flattencd over the abdominal
aspect of the canal like the head of a niver !
u By auto transplants of fat or muscle

3 THE LOW OPERATION

While the low operation 15 traditional rather than saennfic 1t
remains the chorce of the mexpenenced surgeon who 1s forced to
operate wathout assistance It 15 somctimes advisable when speed and
mummum mterference are important and 1t may be the best operatron
1n some cases of strangulation

The skin mncon

An masion dircctly over the swelling has many advantages but
the vertical inaston desenibed i many textbooks should be abandoned
The crease masion advised for mguinal herma and for the hugh
operation for femoral herma 15 entirely sanisfactory but one below
Poupart s Iigament and lyng in the erease that 15 made by flewon of
the hup jomt 15 better (g 12)

Isolation and ligature of the sac

The steps are simular to those deseribed 1 the standard operation,
but 1n the low op the sac itself 1s & d as hugh as possible by
pulling on 1t while the layers round 1t are dissected off with Mayo
saissors and pushed back wath their closed ponts When 1t appears that
the actual neck has been reached, the sac 1s opened and empued the
neck 1s tied as near as possible flush wath the pentoneum, and the
stump 15 allow ed to retract mto the abdomen.

Closure of the femoral canal

Many methods have been recommended but none are entirely
sansfactory Most rely on the sutdre of Pouparts higament or of
Poupart s ligament and the falaform Ligament to the pectincus fasca

Marcy the real father of hernua surgery used a sumple purse-stong
starting at the mner end of Poupart s hgament picking up Gunbernat s

Saunders Mdlville Brt Med Joum 1935 T 467
H-H
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Lgament the pectineus fascia and as much of the femoral sheath as
appearcd to be safe and emerging through Poupart s hgament near to
uts pomnt of entry {see Fig 47) Bassnu used mterrupted sutures the
first two or three passing from Poupart s ligament to the penneus
fascra others from the falaform higament to the same fasaa {seeFig 48)

Falciform
process

Poupart s lig

. Pectineal
\, fascla

Femoral v

Fi6 48 Closure of femoral canal from below Basum s method
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Lotkwood unng 2 curved herua needle on 2 handle and protecting
the vein with 3 finger 1 the canal imnserted sutches umung the mner
end of Poupars s hgament to Astley Cooper’s hgament Other surgeons
attempted to anchor Ponpart s hgament directly to bone by 3 metal
stple {Rowx) or by sutures passed through dnif holes 1 the pubse
ramus (Nichol)

It will be reahized that the low operations have no place excepr as
emerpency procedures The sac can never be deared from below
suffiacntly high 10 leave 2 smooth undimpled pentoncal sucface after
hgature  All methods of repair of the canal from the thigh fal to
comstruct an adequate protection of the hermal passage st 1ts com~
mencement and most of them compress the femoral vein. The mete
attempt to seach Astley Cooper s and Gimbernat s ligaments through
the femoral aperung mvolves 2 damage 1o the fibrous awachments of
Poupart’s hgament chat 15 quite mexcusable

PREVASCULAR HERNIA (Narsths Herma)

Apart from femoral henua the only hema encountered below
Poupart s hgammt 15 the prevascular herma a leston due to the rupture
or stretchung of the fasoal bands that normally anchor Pouparts
ligament to the structures that hie behund st. Through the weak area
that results the pentoneum bulges usto the thigh berween the hgament
s front and the femoral vessels and flexor muscles belund., The herma
was first deserbed by Professor A Narath of Utrecht i 18992

Prevascular hermua 18 sually a result of congenstal dulocation, of the
hup burre fly follows a dast n. The upper end
of the femur displaced from the acetabulum, carnes the of the
flexor muscles backwards and away from the mgumal hgament thar
overltes them

Apart from 1ts associanon with dislocation of the hup prevascular
herma 15 seen wn the aged sick where repeated coughing has sfowly
forced a passage between Poupate s higament and the wasted muscles
behind st § have enconntered 1t once 1n @ young and healthy man,
1 wham the cause of the wealness was quite mexpheable He wasa
hospral official and he refused to wear 2 truss and msisted on opera-
non,

A Natath Axh f Kin Che 1899 59 356
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The prevascular hernia 1s 2 wide bulge wathout 2 neck Strangulation
15 unlikely and control by a truss 1s sausfactory

Operative treatment of prevascular herma

An attempt to re-attach Poupart’s igament byartificial means to the
ussues from whach 1t has come adnfi 1s unlikely to succeed A sounder
plan 15 to subshitute a tough and unstretchable sheet for the contnuous
Iayer of fascta 1liaca and transversalis that normally hines the bottom
of the abdomunaf cavity outside the pearoncum.

In the case mentioned the only one that I have myself reparred,
T approached the abdomen through the usual crease measion, 1splis the
external obhque aponeurosis m the ine of the ingwnal canal and tumed
back the flaps | then divided the mtemnal obligue and transversalis
muscles m the line of the fibres of the former roughly parallel to
Poupart s ligament and above and paralle] to the tho-ngumal nerve
Having exposed the extra-pentoncal fat I pulled the extruded pouch
from under Poupart's igament and wathout openuing 3t deared the
per from the abd, I muscles i front and from the thacus
and psoas muscles and from the external thac and spermanc vessels
behund

I took a square of skin 4 1n by 31 cut ke a Wolff graft from
the abdommal wall and laid 1t wath the superficial surface faang the
extra-pentoneal fat on the defect The skin square was folded ontself
about an mch from the long edge The fold was laid along Pouparts
ligament the wider flap covenng the thac fossa the narrow flap Iving
beneath the abdomnal wall The postertor flap was tacked wath 2 few
catgut stitches atthe edges and comersto thefasaia covering the thacus
and where 1t hung over the nm of the pelvis to the obturator fasas
The antenior flap was tacked 1n a sumtlar way to the back of the trans-
versalis muscle

The 1nasion m the deeper muscles was closed wath nterrupted
sutures of catgut and the external oblique with a continvous suture

Healing was uneventful and che panent at any rate was satusfied
with the result Had I the ssme operation to do agan 1 should use
nylon net mstead of skin, as I have scen too many complications—
cuefly mfectve—followng the use of desmal smplants in the tng,




CHAPTER 8§

HIRNIAL IN THE RFCTUS SHEATR

The rectus sheath 15 the tendon of mnsertion of the lateral muscles of
the abdomen, and all three contnbute to 1t The external oblique
aponeurosis passes 1n front of the rectus muscle throughout 1ts length
and joms the deeper layers a short distance medial to 1ts outer border
The mternal oblique and transversahs muscles fuse at the outer border
of the rectus 1 a common tendon. From the costal margn to a pomt
half way between the umbilicus and the pubus this fused tendon splits
mto two layers half of 1t going 1n frant of the rectus muscle the other
half belund  Below this level all the combined internal oblique and
transversahs tendon passcs 1n front of the rectus Thus the posterior
sheath of the rectus m so far as 1t 15 tendinous ends at ths level na
cresentic fold, the fold of Douglas below 1t the posterior sheath 1
formed of transversalis fascia only

The pull of the lateral muscles being transverse the tendinous fibres
1 the rectus sheath are arranged for the most part transverscly with
few nterlaang fibres to bind them together Inasions made trans-
versely in the rectus sheath are almost self-approximating after suture
while vertical ones hold stitches badly Only where the fibres of the
mternal oblique and transversalis are blended at the outer border of
the rectus and where thosc of the two sides meet in the mud-lne 15
there an mterlaang that forms a tough feltwork The linea seru-
lunans and the Linea alba are the two strongest parts of the antenor
abdomnal wall

The unbilicus marks the centre and the transitonal pomnt of the
rectus sheath Above 1t the rectus muscle 1s divided by three tendinous
mtersections that are attached firmly to the sheath m front but hardly
atall behund The muscles are separated in the mid-line by a gap varying
froma}mn to 4 wide a gap bridged by felted aponeuronc strands
runming from one sheath to the other Below the umbilicus the rect
are in contact separated only by a thin fibrous septum.

109
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On the postenior surface of the anterior abdomunal wall the umbil-
cus marks the meeting pomt of three pentoneal folds drawn out by
the fibrous cords representing the oblrerated placental vesscls as they
are left behind n the process of growth, The obliterated umbihcal vem
becomes the round higament of the Liver that runs from the umbilicus
upwards and backwards shightly to the nght of the mud-line to enter
the porta hepatis of the Irver The round ligament drags back a cresenuc
fold of pentoneum the falaform hgament that partly divades the
epigastnic compartment of the pentoneal cavity mto two The two
obliterated hypogastric arteries (the remarns of the umbilical artertes)
form Jess promunent folds on erther side of the mud-line runming from
the side of the bladder to the umbiicus These three folds are often
loaded wth fat At the umbihicus 1self the pentoneum 15 firmly fixed
to the abdomunal wall

The umbilicus 15 the scar left by the sloughing of the umbilical
cord after bith It marks the spot where a scrtes of remarkable changes
have taken place durng the development of the foetus At about the
seventh week the embryo which 15 then s mm long 15 antached by a
short broad stalk to an ‘umbilical herma* larger than seself This

herma  continuous with the abdomunal cavity and lined wath the
same coelomic membrane contams the yolk sac and the fundus of the
bladder, known as the allantors At about the 10 mm. stage the nud-gut
loop leaves the abdomunal cavity to enter the umbihical annexe forced
to some extent by the rapid develop of the phros that 15
taking place m the abdomunal cavity at the ime While the md-gue
Toap 15 1n the extra-abdommnal coclom the yolk sac empues rapidly
and the vitelline duct with which it commumeated wath the alimen-
tary canal 1s reduced to a fibrous cord attached to the lower tleum
The gut increases 1 length and the division between small and large
intestne 15 marked by the appearance of the caccum Towards the end
of the thurd month when the embryo 15 between 35 to 40 mm. fong
the gut returns fauly rapidly to the abdominal cavity between the
tenth and eleventh weeks The extra abdommal coelom 15 sealed off
and 15 absorbed together with the remamns of the viteline duct and the
allantots For the remamder of foetal life the umbilicus transmmuts only
the placental vessels

At bieth the cord which contatns the umbilical van and the two
umbtheal artenies embedded 1n Wharton s jelly 15 covered by skin for
about } 1. Afier higature the part outside the abdomen sloughs and
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the scar 15 rapidly covered by skin The vessels thrombose as far as the
next functional channel within the abdomen and the clot in ther
lumen 15 converted into fibrous tissuc by the ordinary process of
repar During the first fortnight after birth the umbiheal scar consists
of a firm fibrous ring part of the rectus sheath surrounding a space
filled by orgamizing blood clot a substance that 1s by no means strong

UMBILICAL HERNIA

Three vancties of herma occur at the umbilicus—the congenital
the infanule and the adult OF these only the second 1s truly umbihical
The congenutal herniae are not umbiheal because they anse before
the umbilicus 1s formed The adult hernnae are for the most part
protrusions through the linea alba above the umbtlicus that s they are
para-umbtheal

1 CONGENITAL UMBILICAL HERNIA

(a) Complete Exomphalos

Thus rare abnormality which 1s sad to occur m about one barth 1n
10000 1t due to the falure of the mud-gut loop to retumn to the
abdomunal cavity 1n the tenth week. It may be assoctated wath other
congenutal defects such as sptna bifida

Exomphalos 1s seen only m the newly born. Unless treated within
the first few hours by surgery 1t 1s not compatible with bife

The abdominal wall appears to be replaced by a grey translucent
dome through which the underlymg viscera can be dimly seen The
cord 1s attached to the summut of the dome The true abdomunal wall
Lies well back in the flanks at the side of the swelling and 1ts edge 1s
marked by the sudden transition from pmk skin to grey Wharton s
Jelly The covenngs of the swelling ace amnion, Wharton s jelly and
extra-coelomuc peritoneusn The contents are the parts denved from
the mud-gut loop the small mtestine and the proximal colon, together
with structures denved from the fore gut and the hind gut that have
been extruded later The greater part of the Liver and portions of
the stomach and pelvic colon are usually mn the heria and they are
seldom normal Thelwer which hasnot been moulded dunng develop-
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ment by the pressure of adjacent organs 152 globular mass the mud-
gut loop 15 unrotated and unfixed, and a Meckel s dierticalum s
usu;%y present
e coverings of an exomphalos derive their blood supply from

umbilical cord they therefore die at the bieth of the mfafxf Z;ui sluu[;};l:
shortly afterwards Unless the abdomunal cvity can be closed with
bving tissuc death from pentonutis 15 mevitable Fortunately the
abdormnal wall 15 not defiqent but mercly displaced

Operation An masion 15 made all round the swelling exactly at
the lme where skin jomns Wharton s jelly Every bit of skin must be
preserved since the re-establshment of skin-cover 1s the cssential part
of the operation

The skin edges are undercut and dissected back on each side to
expose the aponeurotic layers The abdomunal cavity 15 then opened
and the hernial covenngs are rapidly separated wath the fingers from
the underlymg viscera which are covered with warm monst swabs
as they are exposed The edges of the living abdormnal wall are
defined on each side seized wath a row of Alls forceps and pulled
forward A senies of tension sutures of stout nylon, guarded with an
inch of fine rubber tubing are passed from one side to the other through
skin and abdomunal wall about an inch from the edge of the defect and
their ends are clamped

The edges of the aponeurotic defect are then approximated by
closely spaced mterrupted sucures of No 1 catgut If the chuld 15
good conditon the rectus sheath may be opened throughout sts
length on each side so that the dlosure 1s ;n two layees If speed 15

mmporeant one layer will suffice

The skin edges are approemated by fine nylon sutures and che
tension sutures arc tied

By one of those curtous comadences w fuch are commion 1n surgery
the only two cases of cxomphalos that I have seen were admtted 1nto
the same ward at Guy s Hospital withun six fiours of each odher che
one under Mr R. P Rowlands the other under Mr Lancelot Branley
The first was operated on by me as Surgical Regustrar and was fater
shown at the Clintcal Section of the Royal Society of Mediane ! He
developed 2 year later bilateral inguwnal hernue which were alio
reparred In 1932 he wasa healthy boy of 12 with 2 sound abdomunal

wall
1w H Ogilvie Proc Roy Soc Med Dec 19 1
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The second case slready had pentontes on adnussion and died 2
few hours afterwards

(b) Congemtal herma 1ato the cord

In this type of herma the nud-gut loop has returned to the abdomen
1n the normal way but the extra<coclorue pouch of perttoncum has
remaned patent sn whole or m part A pentoneal sac extends for a
varable dutance from the abdonunal cavity into the root of the
umbilical cord which mav be of nearly normal appearance or a hude
wider than normal

The importance of this herma lies 1n the risk that a loop of bowel
1n the sac may be included m the higature applicd at birth. Evenif the
bowelis not mjured or 1f there 1s no bowel in the sac the covenngs of
the sac are not viable and when they slough the way will be open for
fection to spread to the abdomunal cavity

Every case should be operated on as soon as the abnormaliry 1
detected The niced as in exomphalos 15 to close the operung tto the
abdonunal cavity with viable nssues According to the size of the
defect the reparr of the muscular layers may be vertical as in exom~
phalos or transverse as in the Mayo operation n adults

2 INFANTILE UMBILICAL HERNIA

An infantile umbilical hermua 15 2 defect acquired dunng the first
few days of extra-utenne fife It 1s due to stretching of the newly
formed scar before 1t 15 consohidated and 1t 15 thercfore not seen duning
the first few days after birth nor 1s 1t hikely to appeat after the second
month Some factor causing an merease 1n abdomunal pressure ether
€onstant or wmtermittent, 15 usually to blame Such causes as crymg

1

tymy or p are m the

ghung
new born

The fibrous ning formed by the rectus sheath 1s usually 1ntact and
unstretched and the hermal protrusion 1s 2 small knob that 1s empty
when the child 15 lying down and not straiung Infannle umbilical
hernuac rately strangulate They can be retaned by a simple pad and
with thus treatment the majonty ar€ cured in a year or eghteen months
Umbilical hemtae ate almost the rule m African mfanes and quee
uncommorn i Afrcan aduls

Operation If the herma 1s sull obvious at the secand year w15
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unthkely to close spontaneously and operation at some convensent tme
15 advisable

Themasion Toremovethe umbilscus masmall chuld s inexeusable
Children are cruel hule savages ready to combine m mass attack on
the tund and the defenceless They often see cach other naked and
the chuld without an umbilicus 1 taunted fully For psycho-
Togical s not for surgrcal reasons the umbiheal scar must be preseryed

The incsion should be made m the shost transverse crease that wll
be found crossing the epigastrium 4 short distance above the umbilicus
The measion 15 carried down to the aponeurotic layer and the lower
flap 15 then dissected further i this plane In most cases the httle sac
will come out of the fatty layer, 1f 1t does not the dissection 15 carmed
across 1ts neck and beyond to 1 1. or 13 m. below the opening The
sac 15 held up and the fibres that surround the neck are drvided care-
fully with a shatp kmfe More sac comes out untl a good collar of
pentoneum 1s free The sac 15 then opened, emptied, tied at ats neck
and cut off

Closure of the ring The defectintheaponeuroticlayers 1s usuallya
small one and 1t can be repured by simple suture A purse strng suture
of No 1 catgut 15 passed through the aponcurosts a few nuflimeters
outsaide the margins of the openung and tied. This suture bures the
stump of the sac and closes the hole The closure 15 further remnforeed
by three or four stirches placed 1 a verncal dirccnon on each side of
the hole so that when tied, they infold and bury the previous suture
1 2 transverse direction

In the rare mstances m. which the hole m the aponcurosis exceeds
$m sn dumeter 1t may be advisable to enlarge the openng 1 2
transverse direction by cuts extending mto the rectus sheath on either
side and to overlap the opening by the Mayo method (sce p 116)

The skin masion 15 closed by fine nylon surures tied over an anchor
dressing after the sk edges have been approamated with Michel

clips

3 THE UMBILICAL HERNIA OF ADULTS

few sdult umbihcal hermae are truly umbiheal the recurrence
n 1?!:: ‘;:f: of 2 herma that seemed to have been cured innfaney but
that has been forced open by the pressure of repeated pregranaes or

ora’;ﬁ:c;rnz magonty are through the finea alba just above the um-
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bilicus that ss they are para-umbihcal They oceur for the most pate
n women Few are scen before the age of 25 and fow appear for the
first tume afiter the age of s0 This age span corresponds to the child-
bearmg period and there 15 no doubt that umbilical herniac can be
classed as a labour casualty Most of thg women havehad many childeen
and 1n addition they are usually very far In men adiposity 15 almose
the only cause

The herma appears to start as a transverse spht 1n the linea alba just
above the umbilicus possibly preceded by the extruston of a lobule
of extra-penitoncal fat between the tendinous fibres The sac at first
15 a simple pouch of peritoncum but as 1t enlarges st 15 unable to draw
out further pentoncum from that limng the abdomen as do enlarging
tnguwnal and femoral hermae owing to the fivity of the pentoneum
at the umbihcus The enlarging sac splits and gets blown out mto
diverticula Iined by fibrous tissue  Any large umbilical hermia 1s
loculated and 1ts contents are adherent. Omentum s an mvanable
content but transverse colon 15 usually found as well and 1 large
hermue cotls of jejunum.

A small umbilical hernua 15 seldom seen because 1t 1s symptomless
and buned i the subc fat of the abd | wall A larger
one 15 a diffusc oval swellmg sct transversely with the umbilical scar
a Litle below 1ts summue It 1s scldom reductble even mn part As 1t
enlarges further the umbibicus gets deeper and narrower and ats
scerettons are apt to be retaned and to become infected. Infection due
to mtertngo also develops in the deep groove that appears between
the overhanging sw elling and the abdomnal wall below 1t

Such hernuae are dangerous but 1t 15 difficult to persuade the fat
complacent grandmothers who possess them of the danger They
cannot be controlled by a truss They mncrease steadily in size and the
bigger they become the more likely are they to strangulate Strangula-
tton 1n an umbthical herna has a high mortality owing to the age and
physical condition of the pacients the number of bands and the loculs
that are to be found m the sac and the frequency with which the
strangulated loop 1s 1 the upper jejunum

For these reasons repar by operation 1s usmally advisable even
though the pattent 15 not an 1deal subject for anaesthesta Local anaes-
thesta would be destrable but adequate field block 15 seldom possible
owing to the abundant fat on the abdommal wall and layer by layer
mfiltration as the operation advances may be required
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MAYO'S OPERATION

The overlap method of repair of umbilical herma ntroduced m
:}29;3 l:yhavs/ J May? 1 a{n:?st unuque among surgical procedures in
b T une ged and ved
duction It 15 founded upon the observation thz:ud::nc;ullluul:tlr}:
aponeurotic structures m the md-line of the abdomen 15 transverse
50 that an maston plced transversely lies n the plane of stress and 1s
not exposed to disruption

The skin incision

The umbicus should always be exased It 1s unsightly and septic
and 1ts Joss m thus age group will not Jead to any complexes The in-
aston should be 2 wide transverse elhipse ncluding the umbilicus and
as much sk 1 a vertical plane as will clearly be redundant and
extendmng laterally at any rate a5 far as the rectus muscles (Fig 49)
‘The masion 15 carned down to the aponeurotsc layer, and the ellpse
of skin and fat 15 dissected off this Jayer from all sides towards the
umbglicus uneid the fibrous neck of the sac 1s reached A large vessel
prerang the rectus sheath on cach side wall require ligature

Treatment of the sac

The whole mass of skin, fat and herma 1s held up ;m onc hand whde
the neck 15 cut round with a sharp kmfe parallel to the abdormnal wall
and about 3 m beyond 1t As the fibrous strands are divided, others
are put on the stretch and divided 1 turn, ll the peritoneal neck of
the sac 15 free of ats aponcuronc sheath. The pentoneum 15 open
caunously at the same Jevel for 1t 15 only at the neck that the sac 15
likely to be free from adhesions As soon at an operung has been made
the ponts of a pair of Mayo sassors are mtroduced through 1t and
worked round between the sac and s contents smpping cach part
that has been shown to be frec until the whole neck ss divided The plane
having been established, the operung 15 enlarged under direct vision,
and working from within, the contents are pulled out of the s2c Dy

b 1 Ah,

fang from free space to adt g
:::lr encong adher wall off bl loops that arc stuck to 2t

this clearance can be done safely and the contents can be replaced 1n
the abdomen after complete haemostasis has been secured
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If the openihg 1n the pentoncum 1s not much more than an inch
across the pentoneal edges should be dissected frec from the abdonunal
wall on cach side and the hole should be closed wath 2 continuous
catgut suture If the opening 15 larger or 1f 1t 15 necessary to complete

Fi¢ 49 The Mayo operation for umbilical hermia

() The skin ncisron
(})and (&) The vest over pants overlap
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the operation expeditously pent
vt e Yy peritoncum and rectus sheath may be

Reparr of the aponenrotic layer

The op g I after removal o
transverse direction by mausmg the rectus i::hs?nuax::idutts
the ner margms of the rectus muscles come mto view thus con-
verting a roughly arcular opemng 1nto a transverse lozenge So that
the opening when repaired, should be pulled together rather than
apart by the Jateral muscles the transverse Iength should be at least
three imes the vertical width. If extra width s needed when the muscles
have been reached the anterior sheath only may be mesed and included
1n the lateral part of the overlap

The lower flap 15 drawn under the upper by a series of mattress
sutures of No 1 catgur The fisst suture 15 passed through the upper
flap from without mwards while a finger protects the structures
behind, 13 1. above the free edge and 0. from the nud-ine It then
passes through the edge of the lower flap from withm outwards back
through the same edge from without mwards } . on the other side
of the mid-line and out through the upper flap from within ourwards
at the same distance from the edge and } m from us powmt of cntry
The ends of the stitch are held in haemostats

A further senies of mattress sutures ate placed 1n 2 simalar manner
on cach side of the mid-lime area the materesses bemg about § 1 apart
and each subsequent one a lesser distance from the edge as the comers
are approached When these sutures are tied the lower flap 1s drawn
under the apper one in a broad tongue

The free edge of the upper flap 15 suturcd under moderate tension
to the aponeurosts below the opening by a conhnuous sutch of eargut

The skin flaps arc closed with a senies of mattress sutures of stout
nylon, the skin edges beng approamated betws cen them svith stitches
of fine nylon, If there has been oozing dunng the operation, or any
sepsis beforchand a small corrugated dram should be led down to the
aponeurotic layer berween two sntches and removed 1n forty-aight

hours

Very large hermae
Somettmes the hernia 15 2 group of two or three adjacent defects n
the linea alba The Mayo overlap stll offers the best means of repairing
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such a hemia but the overlapped flaps are of poor quality In such
cases stps of fasera lata may be damed backwards and forw ards across
the repair in a verical direction taking thar anchorage m the rectus
sheath where 5t 15 undoubtedly sound

Preservation of the umbilicus

Within the last two years I have been preserving the umbilicus
when the herma s not really large and when the skin 1s uninfeeted The
masion as for the operation 1n nfants 15 a transverse onc above the
umbthcus and the skin of the umbilicus 1s kept 1n contact with the
aponcurosis by a ball of w ool applied under the dressing The cosmetic
result 15 certanly better than the  dented-in look of the abdomen 1n
which an cllipse has been exased.

EPIGASTRIC HERNIA

Epigastnic herma resembles in many ways the umbihical herma of
adults but the clinical features are different It 15 commoner 1 men
under 40 The patients are not necessanly overweight and the herma
Tas been noticed because of pam, esther in the lump wtself or epigastnc
pan of the duodenal uleer type assoctated with meals and relieved by
takmg further food

The herma 15 usually small about half way between the umbilicus
and the saphusternum and 1t 15 often felt more casily than seen. Like
the adult type of umbilical herma 1t protrudes through a chink m
the hinca alba It appears t6 be preceded by an extrusion of extra-
peritoneal fat and the vanous conditions that are found suggest such
a development There may be a localized hipoma only comung from
the extra-perttoncal fat but contamng no pentoneal sac a lipoma
outside the aponeurosis with a small sac that does not protrude through
1t and 2 fully developed hernial sac Few epigastnic hermae give an
mpulse on couglung or arc reducible and they are recogmzed by the
discovery i a patient complaining of epigastric pan of a tender fatry
swelling 1n the mud-line At operatton the sac 1s wsually found to be
empty or to contan a fringe of omentum only

Two explanations have been advanced for the association of
epigastric hernia wath digy disturb the t ]—that a
tag of omentum caught in the hermia 1s dragged upon by the contrac-
tions of the pylonic antrum in the later stages of gastuuc digestion, and
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the reflex—that a gastro-peritoneal refl
e el of&gi o peritoneal reflex disturbs the neuro-museular

Operation

An epigastnic herma 1 readily repaired by a transverse
operation of the Mayo type szyc h};wcvcr, ytbhe patient has(:;;h;
presented himself on account of the pamn rather than m order to have 2
herna repaired, the surgeon 15 usually anxious to combine the repair
with a laparatomy For this reason 2 longitudinal reconstruction 15
usually preferred

A 3-n masion with the lump at s centre 1s made 1n the md-
line and decpencd through the linea alba above and below the hermual
orfice The pentoneum 15 opened, either by exaismg or masing the
sac and the cut 15 extended to allow mspection and palpation of the
abdomunal contents

The peritoneal layer 15 closed by a continuous evertmg stitch of
No o catgut The rectus sheath on each stde 15 then opened at 1ts mner
edge to a level } m above and below the mid-lne cut and the o

p edges thus d are sewn together by contmuous

sutures of No I catgut to constitute an anterior and a posterior rectus

sheath (Fig 50}

HERNIA IN THE LINEA SEMILUNARIS
(SPIGELIAN HERNIA)

Like eprgastrac herma Spagelian hernia 15 often small and silent and
remamns unrecogruzed nll 1t becomes panful or presents as a visible
and palpable swellng

The hermial opening 15 1n the aponeurone layer where the mtemal
oblique and transversalis muscles yomn at the outer border of the rectus
The openmg 15 small 05 to 2 em 1n diameter and has ngid margns
As 1 epigastric hera an extrusion of extra-peritoneal fat seems to
have preceded the pentoncal protruston, and the sac 1s vamable in size
It may be empty or may contain omentum small intestine and occa-
stonally large mntestme The hermal swelling 15 cov ered by the external

obhique aponcurosts
Spigelian hermnac arc almost unknown above the umbilicus as the

muscular fibres of the transversalis here extend belund the rectus muscle

They arc commonest at the level of the serilunar fold of Douglas
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that 15 half way berween the umbilicus and the pubis The herma that
15 described on page 28 as congenutal direct ngunal hermia may be a
vanety of Spigelian herrua

The cause of Spigelian hermia 15 obscure They are probably not
congenutal They have been scen at the age of 10 but never 1n infants
They are assocated wath adiposity but not to any obvious extent with
trauma and they are not like femoral and umbilical heruae linked
with repeated pregnancies The internal oblique and transversalis
muscles where they become tendinous are scen to be arranged mn listle
bundles betw cen which chinks often appear Such a chmk 1s commonly
encountered 1 the MacBurney approach to the appendix the com-
monest level for 2 Spigehan hermua to be found. It 15 probable that the
growth of extra-pentoneal fat into such a chink may form the starting
pomt of such a herna

The dugnosis of or rather the search for a Spigclian hermia 15
usually made on the history rather than the physical signs Strangula-
tion may be the first mdication, and the patient 1s presented as a case of
obscure intestinal obstruction. More commonly the pamn 15 localized to
a pome 1n the linca semubunans and 1t 15 made worse by coughing or
prolonged standing Often the panent humself has found the lump
and he may have noticed that 1t varies 1n size sometimes even that he
can reduce 1t with a gurgle

On examination, a typical hemsa 1s sometimes found. It gives an
mpulse on coughing 1s reduable and when 1t 1s reduced the hole 1n
the panetes can be fele More often the diagnosts must be made on the
finding of a rounded tender lump that 1s m and not deep to the ab-
dommnal wall A Spigelian hemua never has the clear outline of an
mguinal femoral or umbilical herma because 1t 15 covered by the
external oblique aponeurosts

‘Treatment

Operation 15 essential because the hernta cannot be controlled by a
truss and owing to the rigid fascral opeung 1t 15 hable to strangulate

The masion 15 a transverse one down to the aponeurosts The
external oblique 1 split 1 the line of 1ts fibres to expose the herma
The neck of the sac 1s dissected out of ats coverings as n umbilical
herma the sac 1s emptied and the neck 1s higatured and cut off The
musculo-aponcurotic layers formung the openmg are closed 1n 2 trans-

vesse durection with an overlap as in umbihical and epigastnic herniae
-1
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INncistoNaL HerNia

An ncision ot wound in the abdomunal wall 1s a solution of ‘continuty
1n 2 musculo-aponeurotic structure exposed to constant and fuctuatng
stresses  to the constant stress of muscle tone and the thrust of the intra-
abdominal pressure which that tone mamrams to the regularly
recurnng contractions of respiratory movements and to the irregular
and sometimes violent contractions which 1t undergoes m work and
play as the cluef motor group of the trunk. At the ime of reparr the
strength of the wound 1s merely that of the stitches that hold 1t together
The gap 1s bndged by the normal mechanisms of the body with a speed
that varies with the site of the wound the accuracy of apposition, the
age and health of the patient and the presence or absence of sepsis
Farst dead nssues are removed by phagocytosts and the gap 1s filled by
coagulated serum and blood ot then the clot becomes converted
mto granulation tissue by the mvasion of fibroblasts and capillary loops
then the granulation tissue 15 converted nto connective tissue at first
cellular and vascular later fibrous and avascular A sutured wound
healing wathout sepsis has about 40 per cent of the strength of the tussucs
of the part after four days and about 90 per cent at ten days At ten
days a scar that has healed by first intention will not be injured by
normal use within the limuts imposed by the normal mhibitory reflex
of pamn but st 15 not strong enough to stand maxamal strains for about
three months
Herntation 1n the scar of an abdomunal maston 1s due to streeching
of the connective ussue bindmg the edges of the wound together
while gt 1s sull plastic that 1s while 1¢ sull consists largely of fibroblasts
rather than of adult connective tissuc The causes are haemorrhage
and sepsis shortly after repar by ncreaung the gap between the
edges of the wound and by nterfermg wyth the formation of healthy
) tissue or mall by slowing down the
;roccsx of repur tympanites or asaites by subjecting the healing wound
122




INCISIONAL MERNIA 123

to stretchung and unskilled suture or the use of poor matersals
Hernsation 1s particularly common after the use of certan masions
All verucal mastons n the rectus sheath and paruculaly the para-
rectal inaisions such as Bartle s are liable to yicld 1f there 1s any adverse
factor dunng convalescence because they cut across aponcurotic
planes at iight angles to the mai stresses Transverse mastons rarcly
give way m avil surgery particulacly those m the lateral segments of
the abdominal wall but transverse snasions used to approach the
abdonunal injunes of warfare were not successful The para-costal or
Kocher s maston usually heals well The lateral oblique maston of
Rutherford Mormison 15 particularly liable to hernation  because the
mternal oblique which at this level 15 the strongest layer consists of
stout fleshy fibres that hold stitches badly when cut across
The margwns of an merstonal hernia are a rim of tough felted fibrous
tissue where the constituent layers have been fused in fhe process of
reparr The defect 1s bridged by a thin layer of stretched fibrous tissue
covenng a layer of pentoncum to which the underlying viscera are
to some extent adherent The whole 15 covered by skin beanng the
hed and adh scar of the op
The characters and chrucal features of an mestonal herma vary with
1ts size If the whole maston has given way the herma 1 a wide bulge
that has no neck, 15 unlikely to strangulate and can usually be con-
trolled by a stmple belt or one wath a pad corresponding to the defect
1t 15 irtle more than an extension of the abdommal cavity and does not
cause symproms If the maston has given way i part only the hermal
opening 15 a ngud aperture 1n scar tissue through which the pentoneum
bulges so that the herma overlaps 1ts onfice and assumes a mushroom
shape  The stretched pentoneum tends to form pockets Iike those
d bilical hernia and strangul. 15 not unhkely
A large mastonal herma presents no problem in diagnosis A small
one 15 often invisible bemng bunied m subcutancous fat and 1t 15 dis-
covered because the patient complams of Jocal pan in the scar or
generalized colic The discovery of 2 rounded tender lump in the Line
of the maston clinches the diagnos:s Such a hernua 1s not often reducible
owng to the disproportion betw een the size of the sac and the opening
m the panetes An masional hernia often contains nothing but omen-~
tum and is symptomless It resembles a hpoma but 1t 15 anchored deeply

:;r}uch 2 hpoma 1s not and 1t underltes a scar which 2 hipoma never
oes
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INncrsioNAL HerNIA

An nasion or wound 1n the abdomunal wall 15 2 solution of continusty
m a musculo-aponeurotic structure exposed to constant and fluctuating
stresses to the constant stress of muscle tone and the thrust of the mtra-
abdomunal pressure which that tone mamwns to the regularly
recurnng contractions of respiratory movements and to the irregular
and sometimes violent contractions whuch 1t undergoes m work and
play as the chief motor group of the trunk At the tunc of repair the
strength of the wound 1s merely that of the stitches that hold 1t together
The gap 1s bndged by the normal mechansms of the body with a speed
that vanies with the site of the wound the accuracy of apposition the
age and health of the panient and the presence or absence of sepsts
Farst dead tissues are removed by phagocytosis and the gap 15 filled by
coagulated serum and blood clot then the clot becomes converted
mto granulation tissue by the invasion of fibroblasts and capullary loops
then the granulation tissue 15 converted mnto connective tissue at first
cellular and vascular later fibrous and avascular A sutured wound
healing without sepsis has about 40 per cent of the strength of the tissies
of the part after four days and about go per cent at ten days At ten
days a scar that has healed by first mtention wll not be myured by
normal use within the hnuts imposed by the normal nhibirory reflex
of pam but 1t 15 not strong enough to stand maxymal strams for about
three months

Hermation 1n the scar of an abdonunal maston 1s duc to stretchung
of the connectve ussue binding the edges of the wound together
shule g¢ 15 sull plastic that s while 1t seal] consists largely of Sbroblasts
rather than of adult connective tissue The causes are haemorrhage

and sepsts shortly after reparr by mncreasing the gap berween the

edges of the wound and by meerfering with the formation of healthy

granul. issue or malnutrizion, by slowing down the

process of reparr tymparutes or asates by subjecting the healing v ound
122
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to steetching and unskalled sutare or the use of poor materals

Hermuation 15 particularly common after the use of certan inasions

All vertical masions in the rectus sheath and particularly the para-
rectal incasions such as Battle s are Liable to yreld 1f there 13 any adverse
factor dunng convalescence  because they cut across aponeurotic
plancs at nght angles to the mamn stresses Transverse masions rarely
give way in avil surgery particularly those i the lateral segments of
the abdonunal wall but transverse masions used to approach the
abdonunal iyurses of warfare were not successfl The para-costal or
Kocher s maston usually heals well The lateral oblique masion of
Rutherford Mornison 1s particularly liable to hernsation  because the
mternal oblique which at ths level 1s the strongest layer consists of
stout fleshy fibres that hold stitches badly when cut across

The margns of an masional herrua are 2 nm of tough felted fibrous
ussue where the constituent Layers have been fused n fhe process of
reparr The defect 15 bridged by a thin layer of stretched fibrous tissuc
covenng a hayer of pentoncum to which the underlying viscera arc
to some extent adherent The whole 1s covered by skin beanng the
stretched and adherent scar of the operation.

The characters and climcal featares of an inasional hernna vary with
ats size If the whole inasion has given way the hernta 1s 2 wade bulge
that has no neek, 1s unlikely to strangulate and can usually be con-
trolled by a simple belt or one wath a pad corresponding to the defect
113 little more than an extension of the abdommal cavity and does not
cause symptoms If the inasion has given way in part only the hermal
opening 15 a ngid aperture 1n scar tissuc through which the pentoncum
bulges so that the hermia overlaps 1ts onfice and assumes a mushroom
shape The stretched pentoneum tends to form pockets like those

d in umbilical hernia and gul 1s not unlikely

A large masional herma presents no problem m diagnosis A small
one 15 often mvisible being buried 1n subcutancous far and 1t 1s dis-
covered because the patient complamns of local pan m the scar or
generalized colic. The discovery of a rounded tender lump m the line
of the inaision clinches the diagnosis Such a hermua 1s not often reducible
owng to the disproportion between the size of the sac and the openng
mn the parietes An inasional herra often contains nothing but omen-
tum and 1s symptomless It resembles a lipoma but 1t 15 anchored deeply

which a Lipoma 15 not and 1t underhes a scar which a Lipoma never
does
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INcistonar Hernia

Annasion or wound 1 the abdommal wall 1s  solution of. contnmty
1 a musculo-aponeurotic structure exposed to constant and fluctuating
stresses to the constant stress of muscle tone and the thrust of the i~
abdormnal pressure which that tone mamtams to the regulacly
recurring contractions of respiratory movements and to the irregular
and sometsmes violent contractions which it undergocs m work and
play as the chief motor group of the trunk At the tme of repair the
strength of the wound s merely that of the stitches that kold 1t together
The gap 1s bridged by the normal mechamsms of the body with a speed
that varies with the site of the wound the accuracy of apposinon the
age and health of the patient and the presence or absence of sepsis
Farst dead tssues are removed by phagocytosss and the gap s filled by
coagulated serum and blood clot then the clot becomes converted
wnto granulation tissue by the invasion of fibroblasts and capillary loops
then the granulation tissue 15 converted mnto connective tissue at fiest
cellular and vascular later fibrous and avascular A sutured wound
healing without sepsts has about 40 per cent of the strength of the tissues
of the part after four days and about 9o per cent at ten days At ten
days a scar that has healed by first 1ntention wall no¢ be myured by
normal use wathun the hmuts imposed by the normal inhubitory reflex
of pamn but 1t 15 not strong enough to stand maxumal strains for sbout
three months

Hermation 1 the scar of an abdormunal maston 1s due to stretchung
of the connective tissue binding the edges of the wound together
while st 15 stall plastic that ss whle 1t still consists largely of fibroblasts
rather than of adult connective tissue The causes are hzcmmrh:}%c
and sepsis shortly after repawr rfl?y mamd,mgxcl?cnﬁ:gol::;;:f tb;

w (o

edges of the wound and by nte cr:ng 7 by downng, dove o

laton ussue or
;roocs of tepaar tympanstes or ascites by subjecting the healing wound

.2
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towards the sae tll the margins of the defect arc dlearly defined all
sound The sac 1s then opened and the redundant pentoncum 1s
removed leaving a margm § . wide on each side foe suture Adherent
coils can easly be freed from within once the sac 1s open. The exact
smargns of the defect can be identified by palpation beeween 2 finger
1 the sac and a thumb outside 1t

Before proceeding further the surgeon must deternune by seizing
the cdges of the defect with Ochsner forceps and pulling them
together the tension to which hus repair wall be subject €1t 1s greater
than sutures of No 1 catgut tan be expected to withstand he wall be
wise to abandon the attempt to close the defeet in layers and to rely on
the ability of the tough fibrous edges to hold fasaal sutures After
suture of the pentoneum wath catgut as a separate layer the edges of
the gap arc approxamated by a continuous suture of fasca lata strips
closcly spaced A second layer of fascial sutures 15 laced across the first
taking a bite of the aponcuros:s § in. from the edge of the gap

Layer reconstruction of the defect

If the previous masion was one through the rectus sheath a senes
of tension survres of stout sitkworm gut or nylon each puarded with
an tnch of fine tubber tubing are passed through all layers of the ab-
donunal wall across the gap an mch apart and an inch from the edge
The ends of the sutures arc sccured wath haemostats The edge of the
defect 15 held betw cen finger and thumb of the left hand and spht with
3 sharp kmfe nll the fibres of the rectus muscle are exposed (Big 50)
Sassors are nserted ito the rectus sheath and the cut 15 extended up
and down as close to the margin of the defect as the muscle fibres
extend sphitting the wall into tw o fibrous layers wath the rectus muscle
between them The opposite side of the defect 15 treated n the same
way and the cuts are extended § 1 above and below the ends of the
hemual defect into the rectus sheaths where they are normal The two
nner marguns of the cuts are then sutured across the gap with mter-
rupted sutures of No 1 catgut and the outer layers are then sutured 1n
thesame way thus reconstituting a postertor and antertor rectus sheath
Funally the tension sutures are tied thus taking all strain off the catgut
sutures

The skin edges are apposed and everted between the ted tension
sutures by imterrupted stirches of fine nylon. The finc stitches are
removed after six days The tension sutures remam for ten days
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Treatment

Alarge snessional hernra is not dangerous Whether it.15 incons ensent
or not depends on the personality and occupation of the patient The
choice between 2 belt and operatrve repair 15 therefore a matter for
discusston. All messtonal herniae can be repured and most healthy and
sensible pavients would rather have an operation than be condemned
to a lifetime m harness

Small hernuae ate a real danger They cannot be controlled by
apparatus and they acc luble to strangulate Operation must be ad-
wvised unless there 15 some cogent contra-indscation.

OPERATION

The only satsfactory repar of an incistonal hernia 1s by the suture
of iving tissues Nothing s mussng and though the sear has stretched,
healthy muscles Lic on each side of 1t and can be brought together Only
when portions of the abdonunal wall have actually been removed as
1n operations for cancer, 15 there any need to use implants of foreign
matenal

On the other hand most panents with maosional herma are fat
often grossly so and at 15 furtle to attempt reparr ull they have by
dieting been brought back to the average weight for their age and
buld Fat mereases the width of the defect and the bulk of abdomumnal
contents that are thrusting agamst 1t It also infiltrates all fibrous planes
scloding those that must be brought together and destroys there
ability to hold stitches —

The ncision

An ellipncal masion enarcling the scar of the previous operauon
15 used Thewdth of the ellipse should be such that the skin edges meet
after reparr of the herma without tension and without redundancy
The tnaston s deepened il 2 cleavage plane 1 encountered between
the sac and the subcutancous fat and thus plane 1s followed unal the
aponeurotic fayer 15 reached on each side The cllipse of skin and
subcutancous tissue 15 then cut away In dissecting the adherent scar
from the underlying pentoneum carc must be tzken not to mjure

adherent bowel
The dissection 15 now continued 1 the plane of the aponcurosts
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REALLY LARGE DETECTS

Occasionally the hole 13 s0 large or the herma has been present so
long that repair by suture of living tissues seems to be 1mpossible
More often the difficulty 1s duc to the removal of large sections of the
abdomumal wall that have been nvolved by a malignant tumour

Ten years ago [ was obliged to resect the whole nght lower quadrant
of the abdomunal wall for a cancer of the colon that had been fungatng
for three years but yet had not metastasized widely I bndged the
huge gap with two layers of tantalum gauze anchored to the normal
tissues on each side with interrupted sutures of tantalum ware but
covered only by skin and subcutancous tissuc and backed only by great
omentum The tantalum gauze 1s seen 1n 2 film to have fragmented
extensively but the repasr scems to be as sound as ever and the patient
became mayor of an important town
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F1c 50 Repar of masional hernta 1n the rectus sheath

{4) ‘The margns of the defect are mased
() ‘The mner margins of the nasions are sutured to each other sbove the dosed

peritoneum
(c} The outer margins of the masions are sutured to reconsutute an antenor

rectus sheat

In herniae occurning 1n oblique or gndiron masions the external
obligue muscle which was divided 1n the line of 1ts fibres 1s usnally
found to be stretched over the defect but not separated The plnes
should be idenufied outside the area of the hemnia The external
oblique fibres should be split 1n the line of the previous masion and
separated from the nteral oblique fayer and the separation should
be continued for the length of the masion reflectung the external
obligue mwards and outwards as flaps and exposing the hernual defect
m the deeper layers

The mterna) obligue and transversalis muscles wall usually be found
to be fused together by repur and they cn be treated Iike the rectus
sheath, bemng split 1nto tw o fibrous layers which are scpatately repanred
by mterrupted sutures of catgut

In the case of a gndiron wnasion that was too large to start with
and has given way widely difficulry may be found mn dmm%
the 1nner end of the gap i the deeper muscles at the outer border of
the rectus Here a short darn wath faseal sutures or staps t2ken from
the external oblique wall usually provide the requiste secunty
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remembered that these cases are discovered only when they give nise
to symptoms

The commonest clucal prcture 1s onc of acute intestinal obstruction
of unknown ongmn due to strangulation of a loop of small intestine
1n the neck of the sac. The strangulated loop 1 usually small and
because of the small size and ngid margins of the opemng 1t often
uvolves part of the mtestinal wall only (Ruchter s herma) and carly
gangrene and perfc are

‘There s often a lustory of vague abd 1symp panied
by pam felt along the inner side of the thigh and knee This associanion
of mtestnal symptoms wath pain referred to the cutaneous distribunion
of the obturator nerve should prompt the scarch for an obturator
hermua but the duagnosis 1s seldom made til the onset of strangulanton
pomts to the explanation of the earlier sy mptoms

Very rarely alumpis noticed by the patient Morc often the surgeon,
secking for an explanation of obturator pan notices a shght fullness
to the mner side of the femoral vessels compared with the other side

The lump of an obturator hermia since 1t lies deep to the pectineus
muscle 15 much less definute 1n outhme than a femoral herna and 1t
becomes even less defined when the muscles are contracted If the
herma 1s a large one 1t may gne an mmpulse on coughing and be
reduable witha gurgle but these signs are exceptional The obturator
operung can be palpated from the vagina or the rectum and 1f a herma
15 present an entening loop of gut may be felt or the neighbourhood
of the operung may be tender

Treatment

The treatment of obturator herta 1s by operation. In most cases
since the herna presents as an acute abd | emergency op
comes first and diagnosis follows Even if the diagnosis 1s made 1n a
symptomless period operation must be advised since strangulation 1s
an ever present nsk.

Two approaches to the obturator canal are descnbed from the
abdomen and from the thugh The second 15 difficult and dangerous
and has nothing to recommend 1t

Operation

The abdommnal cavity 1s opened by a mud-lne mnasion below the
umbilicus extending down to the pubis When 1t 15 seen that an



CHAPTER 10

HERNIAE IN THE PELVIC REGION

The number of possible hermiae 15 almost unlmuted Whereser a
nerve or a blood vessel passes through the abdomunal walls wherever
amuscle anses, 1snserted. or changes from fleshy to tendmous fascicul
a pouch of pentoneum may be forced out by excessive prolonged, or
repeated abdommnal pressure The only unusual hermme that are
encountered with any frequency are those mn the pelvs and of these
only obturator hernia 15 reasonably common The importance of these
hermac 15 that they are often unrecognized till they strangulate

OBTURATOR HERNIA

Obturator hernia 15 a herua through the obturator canal a small
channe] betw een the horizontal ramus of the pubis above and the upper
border of the thyrord t below that the ot
nerve and vessels through the upper part of the thyrord foramen. The
thyroid membrane closes the foramen except for this channel 1t gives
ongm on s medial aspect to the obturator internus muscle and on s
outer aspect to the obturator externus

The hermal sac 15 usually a small protrusion of pantetal penitoneum
that 15 nerther visible nor palpable The neck of the sac hes to the mner
side of the obturator artery and nerve The fundus n most cases hes
between the pectineus muscle m front and the obturator externus
belund but 1t may present betw een fascicul: of the obturator externus
or rarely ltc between that muscle and the thyrod membranc i

Obturator herua 15 unknown 1n children and 15 very rare under
the age of 20 It 15 51X times as common in women a3 i mex, 45('_
which suggests that Like femoral hermia 1t 1s due to the srr}axms o
Isbour The maximum mnadence in reported senes 1 between the ’El:
of 50and 70 that 15 beyond the age of chuld beanng but 1t must
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enters and distends the labium majus Posterior perineal herma presents
behind the transs ersus peniner muscle through a separation i the fibres
of the levator an: muscle It1s scen as a swelling to the side of the anus
or 1t may bulge mto the antenor rectal wall Eighty per cent are m
women

A penineal herma as usally seen as an obvious swelling presenung
few urgent symptoms 1n an agemg woman who looks upon 1t as one
of the lesser affictions i a Life of drudgery and repeated chuld-bearing
The swelling gives an impulse on coughing and 15 canly reduaible but
returns as soon as the pressure of the hand 1s removed The contents
usmally include bladder and the patient 15 often aware that she must
support the swelling wath her hand m order to empty the bladder
completely

Treatment

A skilled instrument maker can design 2 truss to support the
swelling by 2 pad held 1n postion by clastic straps but the apparatus
wsalwaysirksome itisapt to exconate the skin, and st must be removed
for unnation and defaccation.

Operative repair 15 uswally performed by the abdonunal route with
the panent i the Trendelenburg posinon. The sac 15 nverted mto the
abdomen and the pertoncum 15 dissected off the defect 1 the pelvic
floor which 15 defined, and closed in the linc of the separated muscle
fibres by nterrupted sutures of stout catgut Any fascal layers that
can be 1dentified are approamated over the suture hine as addinonal
remforcement. 1f thought advisable an addinonal layer of fascat
sutures taken from the external oblique aponeurosis may be added.

Finally the penitoneum of the sac wall 15 overlapped to provide addi-
tiomal secunty

SCIATIC HERNIA

Hernuation through the great or the lesser scatic foramen 15 very
rate Unlike obrurator and penneal hermia 1t does not appear 1o be
assocuated exther with labour or wath excessive exertion. Ten per cent
of the cases reported have been 1n infants and the numbers n the two
sexes are approximately equal

The hermua 1s usually through the upper part of the great sacro-
scnatic foramen, the sac comng out of the pelvis above the pynformis
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obturator hernia 1s present the patient ts tileed nto the Trendelenburg
position. If bowel 15 1n the hernia 1t 15 gently extracted and the loops of
mtestine are packed out of the way to expose the herntal onfice

In most cases the small empty sac can be inverted into the abdomen
by seizng the findus from withun with a haemostae Radseal dlosure of
the canal a ngid opening between bone and higament transmuttng a
nerve and an artery, 1s out of the question ‘The best safeguard aganst
recurrence 1s to convert the pentoncal hollow 1nto a pentoneal hum-
mock Through an masion 1n the neck of the sac, the empty canal 15
filled wath a free transplant of subcutaneous fat from the abdominal
wall The mnverted sac 1s then converted by a few stitches of catgut mnto
a flat tampon or nvet head that hes over the fat transplant as a further
protection.

PERINEAL HERNIA

A penneal herma 15 a protrusion of the pentoneum of the recto-
vesical pouch through the musculature of the pelvic floor It1s almost
Limited to women It occurs between the ages of 40 and 60 and 15
attnibuted to the stram of repeated or complicated preg Two
varteties are described  the antenor and the posteror (Fig s1)

Antenor penineal herma 15 a protrusion n front of the transversus
pennes muscle and 1 seen only m women The hernia as 1t enlarges

Anterlor
~ hernia

Posterior _
hernta

Fic 1 Penmeal herms
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enters and distends the labium majus Posterior penincal hernta presents
behind the transs ersus perinet muscle through a separation in the fibres
of the levator ani muscle Tt 1s seen as a swelling to the side of the anus
or 1t nuy bulge into the anterior rectal wall Eighty per cent are m
Womien,

A penneal hermia 15 usually seen as an obvious swelling presentung
fow urgent symptoms 10 an agang woman who looks upon 1t as one
of the lesser afficuons 1n a ife of drudgery and repeated chuld-beanng
The swelling gives an impulse on coughing and 1s casily reduable but
returns as soon as the pressure of the hand 1s removed The contents
usually include bladder and the patient 1s often aware that she must
support the swelling with her hand i order to empty the bladder
completely

Treatment

A skilled instrument maker can design a truss to support the
swelling by a pad held i posttion by clastic straps but the apparatus
1salwaysirhsome stis apt to exconate the skin, and st must be removed
for unnation and defaccation.

Operative repair 15 usually performed by the abdomumal route with
the patient 1n the Trendelenburg position. The sac 15 inverted into the
abdomen and the pentoneum 1s dissected off the defect 1n the pelvic
floor which 15 defined, and closed mn the line of the scparated muscle
fibres by mterrupted sutures of stout catgut Any fascial layers that
can be 1dentsfied are approximated over the suture Iine as addimonal
remforcement  If thought advisable an additional layer of fascial
sututes taken from the external oblique aponcurosis may be added
Finally the pentoncum of the sac wall 1s overlapped to provide addi-
tronal secunty

SCIATIC HERNIA

Hernuation through the great or the lesser scuatic foramen 1s very
rare Unbike obturator and penneal hernia 1t does not appear to be
assocaated exther with labour or with excessive exertion. Ten per cent
of the cases reported have been in tnfants and the numbers m the two
sexes are approumately equal

The herma 15 usually through the upper part of the great sacro-
scatic foramen, the sac comng out of the pelwis above the pynformus
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muscle and i front of the saanc nerve It 15 covered by the glureus
maxamus and as 1t enlarges 1t extends downwards and finally presents
at the lower border of the muscle

The clintcal prcture has many similanties to that of obturator hernia
—that 15 the panent may present lumself for three reasons  because he
has vague abd 1d fort accompanted by pam referred among
the distribution of the scuatic nerve, because he has observed a reduable
lump or because of an unexplamed attack of acute intestmal obstruc-
tion Strangulation how ever 1s much rarer than in the ease of obturator

henna

Operation

The treatment of scatic herma 15 along the same lines as that of
obturator hernia and for the same reasons Control by a truss 15 1m-
possible the nisk of strangulation can never be dismussed and operative
repart from the buttack 15 difficult and unsatisfactory Laparotomy 1s
therefore essentral

With the patient i the Trendelenburg positton, the abdomen 1s
opened by an infra-umbilical mud-line inasion The hermual opening
15 displayed and the sac 15 mverted mto the abdomen by grasping the
fundus with a haemostat The pentoneum 1s mased at the neck to
display the hernial opeming above the pynformus muscle and the canal
15 filled with a frec transplant of subc fat sufficient to project
beyond the pelvic wall mnto the retropertoneal space The sac 3s tied
offand cut away or converted by catgut sutures nto a flat washer that
covers the stte of the former hermal opentng
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