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Foreword

Hesormuia, A rare but highly destructive discase, is seen only sporadi-
cally, if at all, by orthopaedic surgeons  But, for the hemophihac, the ortho-
paedic aspects of the flness are of great wmportance as few sufferers wha
survive the frst years of hfe are spared the dew xtion of one or more
articulations from hemorrhages snto bon?‘: . i

Because surgery was smpractical an ative correction of
contractures and deformmties was recogr in the presence
of hemophilia, most orthopaedic surgeo 5 on bleeders
just as general surgeons and dentists wc & thew prob-
lems, On the other hand, few hemophihiac care because
famubies were ashamed of the strange disease Jt and wary of
publicsty  Strichen cluldren were kept at hor 1 or wheelchar
ambulatory

This ion has been sut iall decade by the
establishment of The National Hemopht tuch attempted
to seek out and orgamze hemophiha suft. . he country At
the same time, research in I\emata(og) est. s o mportance of the
use of fresh whole blood to stop & in} porardy and
developed the quick frozen anhhcmopln]lc phsmn

The real n that it could preserve bfe to an

unevpected degree was followed by a new awareness of lhe oxtent to whxch
hemophilia pattents were disabled by eri
as they grew older At thus pomt, the need for or thopwdlc reh'\hxlxmnon
became apparent  As open surgery and the customary methods for cor
rection of def could not be employed because of the risk i hemo-
philia, it was natural to turn to a modahty of treatment used successfully
10 the past in non-surgreal correctton of contractures and defornuties cansed
by méantde paralysis Pcrsoml expertence with the sound prncsple of

bl i forces duced by F M m 1822 m a paper entitled
“Die Dauerwikung Memer Krafte bes der Kontrakturbehandlung (Quen-
gelmethode)” (Continuons Action of Smalf Forces in the Treatment of
Contractures) suggested sts adaptation to the special requirements of hemo-
phibacs

Treatment of our first hemophtha patient in 1946 for correction of a
long-standing flevion deformuty of the laee jomt from hemophihe arthro-
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pathy indicated the effectiveness of the method. Shortly thereafter. we
faunched a program for orthopaedic rehabilitation of patients crippled by
hemophilic joint disease in cooperation with The National Hemophilia
Foundation which offered to awrange for transportation of 25 selected pa-
tients from various parts of the country and to spansar thelr treatment at
Lenox Hull Hospital in New York City.

A diagnostic study of this first group showed a prevailing pattern of
jownt involvement and disability, and demonstrated without exception the
feasibility of a method of treatment based on the original work by F.

M Practical p d were soon established and, in May 1952,
we were able to compi's a” diagnostic and therapeutic survey of the first
25 patients corrélating, L and results of treatment n a scientific
exhibit at the snnua} ~n of the New York State Medical Society.

After this ‘publicn 1x of hemophilia patients seeking ortho-
paedic rehabiltatic Sluntary basis or supported by the Foun-
dation reached the more extensive studies based on larger
series were pre ~unerican Academy of Orthopaedic Surgeons
m January 18 New York Academy of Medicine Graduate
Fortnight on]Bl /" 1 October 1953.

During this + “National Hemophilia Foundation had grown
considerably in 4 function and had decentralized its organ-
1zation by estal hapters in key cities throughout the United
States and Canat ’ reatment of the hemophiliac at a local Jevel

could be handled ..ore ettectively and economically.

At the same time, orthopaedic surgeons interested in promoting Tocal
teams for treatment of hemophiliacs were invited to come to New York
City to study at first hand the methods developed at Lenox Hill Hospital
for correction of deformities and maintenance of rehabilitation by means
of specially designed orthopaedic appliances.

Nevertheless, while local chapters of the Foundation were successful
m organizing hemophiha famihes, and medical services became increas-
mgly available with the progress m hematology, the orthopaedic aspects
of hemophilia continued to attract pmnfully few practitioners in the fields
of orthopaedic susgery and bracemaking. Even at the present time, The
National Hemophilia Foundation and its New York chapter are depending
largely upon the treatment center at Lenox Foll Hospital for rehabilitation
of the more extensiwvely crippled patients and particularly for their fiting
with the individualized orthopaedic appl developed for this purpose.
Methods and results of onr treatment duning the past 10 years are pub-
lished in the hope that they will demonstrate the possibility for human
rehabilitation in this field and encourage the establishment of local facilitics
for orthopaedic treatment of hemophiliacs

Knowledge acq in ination and d is of 110 1
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FOREWORD vid

and extenstve rehabilitory treatment of 98 of these patients between March
1946 and July 1956 forms the basis for this report. ‘The original plan to
recount case histortes of the complete series of 110 patients was curtaifed
for financial reasons and detailed analyses were restricted to 56 Case hus-
tones for 35 of these are offered as abstracts while the semamung 21 eases,
selected to all far or unusual probl and methods of treat-
ment, are presented  full narrative form

Of the ongmal 110 patients comprising this study, 60 are under obser-
vation and treatment as of January 1, 1958 Tharty-nine of these were part
of the smaller study of 58 patients selected for evtensive analysis and their
case numbers are Listed below for reference 3387 5112; 5630, 5637, 5653,
5682, 5733, 5737, 5747, 5926, 6003, 6131 - - 150, 6176, 6224, 6264,

6271, 6285, 6287, 6294, 8311, 6304, 651 n531; 6678, 6809, 6975,
7146, 7185, 7207, 7301, 7388, 7513, 75 4, 80538,

While this report necessanly termm, et date of July 1,
1956, a considerable number of additio: ere exarmuned and
treated thereafter Al of these gave furthe. o " * the diagnostic
crrteria and effecttveness of methods of trea’ » ussed in these
pages f

As 1 am engaged m the prnvate practic ic surgery and
m charge of the orthopaedic department ¢ *al, T could not
have attempted the ecacting treatment of »f patients and
the evaluation of our methods wiathout the tc «stance of my co-

warkers, my hospital and The National Hemopluba b onwaation T am there-
fore profoundly grateful to all the men and women who have supported
this project and partierpated in the preparation of this book

‘The National Hemophiliza Foundation, its founder and first president,
Robert Lee Henry, and his wife, Betty Jane Henry, deserve much of the
credit for mspinng the work lshed to date m of hemo-
philic arthropatines Without the efforts of Betty Jane and Robert Lee
Henry to organize the Fo(mdahan and thhouk Rhmr deep personal interest
and constant encour or of b nba pa-
tents would neser have developed to its present status in so short a time
Supportmg treatment of most of the earher hemopliha patients at Lenox
1l Hospital, The National Hemophilia Foundation has continued to spon.
sor or at Jeast act as a clearing honse for hospitahization and medieal care
for hemoplulacs from all over the country

The Gustavus and Lousa Plesffer Research Foundation and Mrs Ger.
trade Sergievshy provided the funds for the preparation of this monograph
Swcere thanks are due to these donors

As all this work was done at Lenox Hall Hosputa), at is self-evident that
1 have depended upon the ton, advice and physical assistance of
many members of the hospital "Br Franes H Ghisehn, Darector of Rads-
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ology, and his able staff of the X-ray Department have produced all «-ray
pictures of om hemophilia patients They have expended a great deal of
time and effort to provide superior films despite the difficult problems en-
countered in hemophilic joint discase. Dr Francis B Roth gave invaluable
assistance in the treatment of the first hemophilta patients. He has also
collaborated with me in compiling and displaying the scientific exhibits
entitled “The Management of Hemaphilic Arthropathies” which were pre-
sented in 1952, 1953 and again in 1957. Dr. Melvin Harris and more re-
cently Dr. Karl R. Paley were responsible for the medical care of patients
admitted to the hospital. Dr. Jacob Geiger, Director of the Lenox Hill Hos-
pital Blood Bank, dese-vés credit for preparation, storage and availability

of fresh blood and qui - plasma for our hemophilia patients Dr.
Alexander Levine has 2at help with plaster of Paris work. He
also gave much of b lection of x-ray films for this publication.
Mr Paul Schur - er of the Lenox Hill Hospital Brace De-
partment and a hig* racemaker, has contributed most of the in-
formation relating * ~" 1cal procedures in the workshop. Mr. Schu-
macher merits re is part in the devek t of the hemophil
Hessmg brace and .. - paedic appliances as well as for the high

cahber of the braces cou .. ed under his supervision
In preparing this manusc pt for publication, Mrs. Carol S. Diamond
has edited the entire text abstracted and written the narratives of the
hemoplulia case Iustonies “vorded in these pages. Devoting herself for
many months to the cause of hemophiha, she has worked with excellent
ding of the dical, as well as the technical, details of the

subject

A note of thanks is due to Miss Dorothy L. Goodenow who, for many
ye'lrs, has collected references from medical literature on the subject of

hilla I am also mdebted to Dr Walter R, Bett of London, England

for lus contnibution to the bibliography

Mrs. Helen Vogel was kind enough to collaborate with me once agam
in preparation of the lustrations, and the Bergman Associates and Mr.
Toni Ficalora have been responsible for the photographs. Mr. Ficalora,
a former president of the New \ork Chapter of The National Hemophihia
Foundation, generously d | the photographs he produced with such
care for this pubhcation

The manuscript was typed by my secretanes, Mrs. Elsa C. Brennan
and Miss Linda Dubester

Fmally, I should like to say 2 spectal word of thanks to the publisher
with whom 1t was a pleasure and a privilege to work.

Hewnry H. Jorpan, M.D.

New York, NY,
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CHAPTER 1

Summary of Tabulations of 56 Patients with
Hemophilic Arthropathy

I FAMILY HISTORY OF HEMOPHILIA

Tvesri-monr case hitones d na evd of ot of

any abnormal bleeding tendency mn the present famuly anit or in the pa-
tient’s ancestry In an addittonal 27 cases, patients {or their families) re-
ported an wnedence of hemophilia among one or more male relatives of
the patient including grandfathers, great uncles of the patient’s mother,
great uncles, uncles, brothers, coustns, second couswns and, in one case, a
hemopiulic history of four generations on the mother’s side The fifty-sixth
case reported a bleeding tendency on the mother’s part but no other oc-
currence of aboormal bleeding m the family Apparently, the patent’s
mother was reported to have bled bly after a 1l and
adenoidectomy m her youth, and profusely at the burth of the patient

% Tl

II. CLINICAL ONSET OF HEMOPHILIA
The fiest indtcation of hemephilia among these 56 patients eccurred in
the form of subcutaneous, intramuscular, mtra-artscnlar or internal hemor-
thages Some des followed surgery (wcluding 14 at the time of ctr-
cumicsIon ) o major trauma, some were reported to be “spontanous ™ *

During the first vear of ble 44
Age 1 to 5§ years 8

Age 6 to 12 years 3
At college age 1
L. AGE QF PATIENT AT TIME OF FIRST ORTHOPAEDIC
EXAMINATION f
Age 1 to § years [
Age 6 to 10 years 17
Age 11 to 15 years 12

* There are no “spontaneous’ hemorrhages, as all bleshng 15 mitiated by trauma of micro-
traumi (movement of an extrenty dunng sleyp)

t Throughout the text, the termt first orthopacdic examination or consulatian refers ta the
first evanun ition by the author

[a}
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Age 16 to 20 years
Age 21 to 25 years
Age 26 to 35 years
Age 36 to 45 years
Age 46 to 54 years

[SEXES RN

1V. DEGREE OF DISABILITY AT PATIENTS FIRST
EXAMINATION

A General disability.
Total
Marked

Moderate
None

R

B Functional disability for locomotion:

Bedridden

Wheelchair ambulatory
Crutch ambulatory
Cane ambulatory
Ambulates with difficulty

ta

—
19 ~1 60 00

V. OCCURRENCE OF HEMORRHAGES IN CYCLES

To date, no evidence has been established of eyelical behavior in hemo-
philia. Indications of the eustence of “bleeding cycles” have been either
the individual tendency toward varation 1n clotting time, or alleged bleed-
ing patterns reported by patients or their families. For example, we dis-
covered that a new patient who app d to have a dency toward
excessive bleeding at the end of March had disregarded a large decubitus
on his heel during the summer as there had been no bleeding from the
wound  Although the decubitus required considerable scraping of dead
tissue, there was also no bleeding during this procedure. At other times,
the patient would assuredly have bled profusely from such a wound. An-
other patient, finding summer months free of hemorrhages that afflicted
him throughout the rest of the year, defined his hemophilia cycle as seasonal
or climatic. Still another was almost free of symptoms when he spent the
winter 1n Florida, and a fourth patient seemed more vulnerable when he
lived in the hot chmate of Houston, Texas These variations certainly ap-
pear to be less a characteristic of the patient’s disease than an indication
of environmental nfluence and cannot be termed cycles in the true sense
It is known that clotting time varies within the mdividual; it is also ac-
cepted that certam factors such as chmate and weather influence hemophilia
as they affect other diseases. Discovery of the nature of their mfluence
would perhaps lead to the develop of protective that COl!I‘-‘
be offered to hemophilia sufferers, Therefore, even superficial tendencies
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or correlations presented by patients are of value 1 studying the relation-
ship between hemophiha and external factors, and the following informa-
tion is accordingly presented:

In 47 cases, no cycle or pattern was observed in the recurrence, onset
or recession of hemorrhages In the other 9 cases, two reported that hemor-
rhages were most frequent and severe in the spring and fall, one was most
afficted by hemorrhages at the end of March; one had a much greater num-
ber of hemorrhages at the beginning of summer; one suffered major epi-
sodes in the spring and mmor episodes in the fall, two were least troubled
by bleeding during summer months, one experienced a complete bleeding
cycle every 4 to 6 months, another hemorrhaged every 3 months, particu-
Tarly in spring and fall.

VL. INTERNAL HEMORRHAGES

Among 56 patients, 32 reported baving had internal hemorrhages be-
fore the first orthopaedic exammation. Of these, 15 reported having addr-
tional mternal hemorrhages after treatment was started, and 17 reported
no further mternal bleeding  Of the 24 cases who had not suffered internal
hemorrhages prior to mception of treatment, 14 continued to be free of
them and 10 reported episodes of mternal bleeding Distribution of m-
ternal hemorrhages was as follows:

Abdommal (including GI) 21
Urologe 21
ENT
Dental
Chest

Eye

CNS
Intracramal

0

VIL. JOINT INVOLVEMENT
The following statistics deal with the first major jomnt affected m each
patient, total number of major joints involved at trme of first orthopaedic
examnation, total number of jomnts 1volved subsequent to first orthopaedic

examation, and a summary of major jonts affected among the 56 pa-
tients

A First major jomt mvolvement

Knee 31
Elbow 4
Ankle 3
hp 1
Shoulder 1
Multiple joint mvohement 16
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B. Total number of major joints involved at time of first orthopacdic
examination:

Knees 58
Elbows 60
Ankles 36
Shoulders 10
Wrists 8
Hips 7

Total 209

At time of first orthopaedic exanunation, 7 of the 56 patients revealed
involvement of only one major jomt while 49 had multiple joint involve-
ment. During span of observation, however, all patients cventually devel-
oped multiple joint involvement.

C. Joints invelved subscquent to first orthopaedic examination:

Ankles 16
Elbows 12
Knees 9
Hips 9
Wrists 7
Shoulders 6
Total 58
D. Total number of major joints affected among 56 paticnts:
Knees a7
Elbows 72
Ankles 52
Shoulders 16
Hips 16
Wrists 15
Total 268
VIII, DEGREE OF JOINT INVOLVEMENT
Early hemophilic arthropathy 5
Moderate hemophilic arthropathy 9
Scvere hemophilic arthropathy 38
Late hemophilic arthropathy 4

IX. PREVIOUS ORTHOPAEDIC TREATMENT
Exactly half of the 56 patients reported no orthopaedic treatment prior
to first examination, Orthopaedic care for the other 28 cases inciuded:
aspiration and mjections (Hyaluronidase, Hydrocortone), strappigs, knee
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caps, splints, various modalities of physical therapy, manipulation under
anaesthesia, casts, traction, double-har braces and foot plates.

X HOSPITALIZATION

For orthopaedic treatment of hemophilic arthropatlues, 43 of the 56
patients required at Jeast one hospital admission during the period of treat-
ment, and 13 were treated completely ambulatory

A Hospital admissions Forty-three patients accounted for 88 Lenox
Hill Hospital admussions totalling 1,506 days, of which 80 admissions total-
ling 1,337 days, were primanly for orthopaedic reasons, and 8 admissions,
totalling 169 days, were for reasons not specifically related to bleedng into
musculo-skeletal apparatus

B Hospital admi; lated to jomt leedi
g

Tooth extractions
Abdommnal hemorrhage
Gum bleeding
Intracranial hemorrhage
Kidney hemorrhage

@ | e

Total

C  Concomitant problems During hospital admissions for care of pa-
tients” 1 philic artl hies, various pl conditions evisted
and were treated concurrently. These included

Severe mternal and muscular hemorrhages
Fracture of neck of femur

Malunited fracture of shaft of femur.
Fracture of tiba and fibula 1n healing stage
Reflex dystrophy of ankle and foot

Severe metatarsalgia from plantar callosities
Postpolio equinovarus deformity

“1D G 010 =

XI  ORTHOPAEDIC TREATMENT

A Hospital treatment  Durmg 80 hospital admissions for orthopaedic
treatment of 43 patients, a total of 115 casts was apphied, 70 plaster of Paris
models were made, and 94 orthopaedic apphances were made and de-
hvered (Sec Table ! for distnbution.) In 11 of these procedures, general
anaesthesia was employed as follows

Avertin (rectal) 9
General {mhalation) 2

B Addtional ambulatory treatment  Durmg periods of additional am-
bulatory treatment of these 43 patients, a total of 52 casts was appled, 82
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plaster of Paris models were made; and 141 applances were made and de-
Tivered. (See Table I for distribution.)

C. Amb t only: A y treatment only of the re-
maining 13 pahcnts included 10 casts; 40 plaster of Paris models; and 60
orthopaedic appliances made and delivered (See Table I for distribution. )

D. Total orthopaedic treatment: Total orthopaedic treatment provided
to 56 patients included 177 casts, 192 plaster of Paris models, and 295 ortho-
paedic appliances. (See Table I for distribution )

1l

XII. DEGREE OF REHABILITATION

This section deals specifically with inmitial rehabilitation at the end of
the first phase of active treatment, together with the time span required
for this phase, as well as rehabilitation of stance and Jocomotton at the date
of last contact with the patient.

A. Twenty-one bL'dndden patients Of 21 pahents bcdndden at time
of first orthopaedi 19 are now ot latory with
1 or 2 appliances, and 2 are cane ambulatory with 1 or 2 appl

Presens Condition Rehabiliation at End of
(21 Bedndden Patients) Furst Aetire Phase of Treatment Time Span
19 Awb » apphances 1 wheelchair amb 1 month
amb between parallel bizs 3 monthe
1 eane am 1 month
2 crutch amb 1t montha
amb 14 month
7 amb 1 month
4 amb 117335 months
£ Cave amb w apphances 1 walking betneen parallel bars 2!4 months
1 cane amb onth

B Eight wheclchair anbulatory patients. Of the 8 patients who were
wheelcharr ambulatory at the time of first orthopaedic exammation, 5 are
now completely ambulatory with 1 or 2 applances, 1 1s cane ambulatory,
Lis currently under treatment for a recent hemorrhage, and 1, mitially ex-
amined at age 43, preferred to remam wheelcharr ambulatory and was
therefore gnen only knee splints which ehmmated pam at mght As he
dechined treatment for severe hemoplulic arthropathues at the hnees, he 1s
not included n the follow ing tables nor 1n the statistics on page 11

Present Condity Rehablitation af End of
17V beelcharr Ams 1 thx) Furat detiue Phase of Treatment Teme Span
b amb w apphances 2 amb 1 month
1 amb 4 months
1 eang amb 2 montha
1 erutch amb 9 months

f e amb w apphances crutel amb 1 month

1 wheelchair amb. 1o change, stali under treatment. 1ty months
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C  Eighteen crutch ambulatory patients: Of 18 patients who were
crutch ambulatory at the time of first examination, 3 are now 4
without appliances, 14 are ambulatory with I or 2 appliances; and 1 is now
cane ambulatory.

Present Condution Rehabilitation at End of
(18 Crutch Amb Pabients) Farst Actiwe Phase of Treatment Teme Spon
S amb v /o apphances 1 cane amb 1§ manth
1 cane amb 1 month
amb w walker 1 month
15 amb w appliances 4 amb 15 month or less
5 amb 1'month
amb 2-315 months
1 cane amb 1 montl
1 remamed crutch amb 1 month
1 cane amb 1 cane amb 1 month

D Seven canc ambulatory patients: Of these 7 patients, 2 are now
ambulatory without appliances and 5 are completely ambulatory with one
or more appliances.

Present Condition Rehatlitation at End of

(7 Cane Amb Patients) Furst Active Phase of Trentment Tume Spin
2 amb w/o appliances 2 amb 15 month or less
5 amb w apphances £amb 1 month or less

1 amb 2 months

E Two patients ambulatory with difficulty: Both patients are now
completely ambulatory with apphances.

Present (Condition. Rehalalitation at End of
(2 Patients Amb w. Diffienity) First Actue Phase of Treatment Time Span

2 amb w apphances 2 amb w/o disability 1-31 3 months

XIII. REDUCTION IN SIZE, TYPE OR NUMBER OF MAJOR
ORTHOPAEDIC APPLIANCES
In 11 cases, correction of affected joints progressed to the point where
the original need for major erthopaedic appli was dil hed or be-
came non-existent as follows.

Nuymber of Original Orthopaedic Present Orthopaedic
Patients Apphanres Rehahihitalion
4 Ambulatory with 2 hemophilia Hesaing Lraces 1 amb withott apphances
1 amb without npplmnru-
except for long
1 amb mthmlu‘mdkm-e

#plin
smb “i(h HHB and
elastic knee brace

* HIHB refers to hemophilia Hessing brace throughout text
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3 Ambulatory with 1 hemophiba Hessing brace
and 1 elastic knce brace 1 amb without applances
1 discards HHB on alter-
nate days
1 discarded HHB for spiral-
ar brace
i Ambulatory with 1 hemophilis Hesang braro
and 1 spueal-bar lower-leg brace 1 discarded HITB for elas-
tic knee brace exeept
unusual actvity
2 Ambhulatory with 1 hemophiha Hessing brace 2 amb without appliinces
1 Ambulatory with 1 (istic knee brace 1 amb without apphances

X1V, GENERAL REHABILITATION OF 55 PATIENTS

General rehabilitation refers to a patient’s capacity to resume some de-
gree of normal hife after his disabilities have been treated and reduced so
far as possible For a child or adolescent, general rehabilitation means a
return to school and participation m less hazardous forms of play and sports,
m adults, it covers the abihity to work, travel, drive an automobile and enjoy
a social ife. Current records for 55 patients indicate the following

A. Present condition of 22 totally disabled patients at time of first
examination

Complete rehabihtation with apphances 19
Cane ambulatory with applances 3

B Present condition of 24 patients with marked disabihty at time of
first exammnation:
Complete rehabil li d ded 3
Complete rehabilitation with apphances 20
Under treatment for recurrent hemorrhages 1
C. Present condition of 8 patients with moderate disability at time of
first examation-

Trabil 1 1 ded

Complete
Complete rehabilitation with apphances
Under treatment

5t -

D Present condition of 1 patient wath no sigmificant disalnlity at time
of first examination.

No disatality, apphance discarded 1
XV. DEATHS

During the period of obsersation, 3 of the 56 patients have died 2 from
cerebral hemorrhages at ages 56 and 25, one from abdommal hemorrhages
at age 23,



CHAPTER 2
Roentgenology

Roenrees exasmazion plays a significant role in diagnosis of hemophilie
arthropathy and is even more aportant during orthopaedic treatment of
the hemophilic patient. While original x-ray films of all diseased bones
and jonts, together with identical exposures of normal joints for compari-
son, form the basis for diagnostic classifieation of lesions, periodic Roent-
gen examinations of the patient are needed to indicate the best therapeutic
approach and to check the progress of treatment.

TECHNIQUE

Roentgen examination of the hemophilic patient demands not only

il hnique from the photographic point of view, but also the
abservation of several precautions, The routine technique used at an x-ray
department for extremity roent fogy must be adapted to the special
requirements of the hemophiliac. Hemophilic extremitics frequently show
contractures and deformities which make 1t impossible to position the pa-
tient in the usual manner for A-P and lateral exposures. The most careful
and sympathetic handhing of the patient is employed to selieve anxiety
and to prevent pain It is necessary to x-ray bones and joints in the position
in which they are most comfortable The customary A-P exposure of 2 knee
joint is almost useless if the knee cannot he fully extended. In most cases
where flexion contractures at the hnee are prescnt, the so-called “tunnel
view™ is used to obtain the best mformation regarding the condition of the
articulation. This “tunnel view” has become standard exposure for hemo-
philic knee jomnts

A special wooden appliance 1s used which holds the leg well supported
with the knee in flexion of approvimately 125 degrees, Whatever the de-
gree of flevion at the knee, it is important to direct the center x-ray beam
parallel to the tibial plateau Without this precaution, no proper informa-
tion can be obtained regarding preservation of articular space.

Occasionally, flexible easettes are of value to conform to 2 particular
deformity and ta obtain pictures with the least possible distortion

A-P x-ray films of an elbow joint, which is rigid in flexion of 90 degrees
or less, should be obtained by placing the elbow on the casette with the
upper arm and the forearm at the same distance from the casette so that

112
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the same angle is formed between the casette and both the upper arm and
forearm If the center beam divides the angle of flexion at the elbow mto
two equal parts, distortion of the articular surfaces will be minimized.

Roentgen examination must always include pictures of the correspond-
ing extremuty, whether imnvolved or not, to provide a basis for companson
of a pathological joint with a normal one, or of varying degrees of jomnt and
bone mvolvement on both sides. These films must be taken under 1dentical
conditions  All this requires more attention to detail and more time than
needed for routine x-ray examination

Exposure data in hemophilia will vary a great deal from one mdividual
to another because of the degree of decalcification of the osseous struc-
tures and mcreased soft tissue density from effusion and synoviis Once
satisfactory x-ray films have been obtained, 1t 1s necessary to record the
techmeal data  For this purpose it is advisable to use a sticker on the x-ray
envelope in which the apparatus used for the first Roentgen examination
1s recorded, together with information on film to focus distance, the KV,
the milhampere seconds, whether screens have been used or not, whether
a Bucky diaphragm was used, and, if possible, the identification of the
techniclan  Such technical data, recorded at the time of the first x-ray
examination, will permit a repetition of 1dentical exposures at the tune of
re-evamination, Comparison of x-rays taken at intervals under identical
techmeal conditions wall facilitate the evaluation of the changes visuahzed
m the new films

When 1t 1s necessary to take x-ray films of the hemophilic extrermty
through a plaster of Pans cast to determine the degvee of correction
achieved at a ghven time, the techmeian must keep in mind that plaster
of Pans casts m the treatment of hemophilia patients are much more heavily
padded than easts applied m treatment of fractures. Some experimenting
with the technique of exposure will be required to yield films with sufficient
m?trast between cast and bones to permt recoguition of structural de-
tals,

Roentgen exammation is additionally important in the proper fitting
and ad of orthopaedic appl s, especially for the weight-bearing
lower extremities. Ouly true A-P and lateral exposures can reveal the re-
lation of the anatomical axis of a knee or ankle jomt to the axis of the hinges
of 2 Quengel cast X-ray films used to determune the fitting of arthopacdic
appliances, or the necessity for alteration of an appliance which has be-
come too small, are taken with the patient standmg and bearing full weight
on the extremity, In these cases, true A-P exposure is preferred to lateral
films Roentgen equipment must be adaptable to the height of the patient
m order to direct the center beam exactly at the level of the axis to be
checked (Figures 36 and 37).
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DIAGNOSIS -

The wajority of our patients with hemophilic arthropathies are well
known hemophiliaes. Roentgen examination will confirm the diagnosis.
The significance of the x-say picture, however, lies in the information which
we can abtain regarding the degree of bone and joint involvement, the
matarity of the skeleton at the time of the examination, the degree of de-
formity already present and the degree of additional deformity to be ex-
pected from further growth of the skeleton prior to maturity. The extent
of generalized decalcification and the number and size of justa-articular
cysts will suggest the degree of softening of the bone. These factors will
determune the plan for corrective treatment with plaster of Paris easts and
orthopaedic appliances.

X-rays taken with the attention to detas} essential in diagnosis and care
of hemophilia patients will give a good picture of the preservation of ar-
ticular space and of the destruction of articular surfaces This information,
however, does not determine prognosis in hemophilic arthropathies as much
as it might in other joint diseases Hemophihic joints that looked hopeless
on the first x-ray films have been returned to surprisingly good function.
Agam and again, it is amazing to see how a marked degree of articular de-
struction with extensive thinning of cartilage leaviag a joint space of only
a few millimeters is compatible with a considerable range of motion.

Analysis of approtimately 2,000 x-ray flms of some 520 joints m 110
patients available for x-ray studies during a period of 10 years yielded e
tensive and recurrent mformation about hemophilic arthropathy, and wray
follow-up of individual patients added greatly to our understanding of the
nature of the hemophilic process, Consequently, certain recogmzable pat-
terns emerged aud wfluenced diagnoshic criteria, prognosis and treatment.

Our present classification of x-ray lesions of hemophilic arthropathy as
early, moderate, severe and late is guided by the extent of bone and joint
pathology and not by the involvement of one or several elements that make
up the articulation.

The x-ray findings in acute hemarthros and in synovitis are non-specific
and the picture is not characteristic for hemophihia. Xerays of an acute
hemorrhage into the joint will show distension and increased shadow den-
sty of articular space, while synovitis without bone involvement shows
thickentng aud inereased density of the joint contour. No permanent x-ray
changes were seen after single or recurrent hleeding into joint cavities. We
have found that increased shadow density from capsular thickening and
synovitis {s usually transient and not a regular feature of the x-ray pietuse
of hemophilic arthropathies In our x-ray material covering all age groups.
we were surprised to find soft tissue thickening with increased shadow




ROENTGENOLOGY i5

Figure 1 Case #5624 (age, 2) Very early arthropathy, good correction of flevion
contracture (bottom) but some postenor subluxation of b
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Figure 2. Case #7185 (age, 7). Lelt knee lateral. (a) 9/10/54, normal, (b) 6/18/56,
acute hemarthros and first involvement of patella.

density absent in almost all cases of long-standing hemophilic arthropathy.

In contrast to these non-specific findings in hemarthrosis and synovitis,
the distinctive findings i early, moderate, severe and late hemophilic ar-
thropathy must be deseribed.

In early hemophulic arthropathy we see small areas of cartilage erosion,
irregular n contour and distribution, usually adjacent to subchondral de-
fects and seldom visualized on opposing or contact articular surfaces. Epi-
physeal changes may be present, consisting mostly of coarsening of tra-
becular structure with increasing decalcification There may, of course, be
some shadow density from hemarthrosis and synovitis, either residual or
recurrent. Many early cases show flexion contractures of the involved joints,
sometimes with an early degree of subluxation of the tibia mn relation to
the long axis of the femur (Figures 1 and 2).

The picture of moderate hemophilic arthropathy is dominated by the
presence of juxta-articular cysts of irregular distribution and size. These
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cysts represent the most characteristic x-ray sign of hemophilia. Some of
them show direct connection with the articular space because articular sur-
faces have broken down into these cysts with destruction of cartilage, This
represents the first irreversible articular lesion

The epiphyseal changes seen in moderate as well as severe hemophilic
arthropathy consist of side-to-side enlargement of the epiphysis, emphasized
by narrowing of the diaphysis, thinning of cortex and decalerfication of the
osseous structures (Figures 3, 16a, and 17)

Ossification centers are premature 1n appearance due to accelerated
growth, probably resulting from hyperemta. This is most freqtiently seen
at the head of the radus, the patella, the medial condyle of the femur and
the internal malleolus at the ankle (Figure 6).

Deformity of the patella, consisting first of over-all enlargement, par-
ticularly in its antero-posterior diameter, followed by squaring off of the
inferior pole, is one of the most charactenistic x-ray findings 1n hemophiha.
Progressive cartilage destruction leading to thinming of articular space,
as well as flattening of the articular contour, squaring off of femoral con-
dyles or of the astragalus at the ankle are frequently seen

The severe case will show complete destruchion of articular surfaces

Figure 3 Case #5590 (age, 14) Left knee, vers carly hemophalic arthropathy, nght
knce, advanced hemophihie arthropathy with tupical deformitsy of patells Tuonel view
shows presersation of articular space bilaterally
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Figure 4. Case #5759 (age, 13). Tangental exposures of patella nght, early hemo-
philic arthropathy, left, normal,

and bizarre disorgamzation of metaphyseal trabecular structures unhhe the
x-ray picture of any other bone and jomt disease (Figures 10, 11, 14, 16,
20 and 22).

In these three degrees of hemophilic arthropathy, the most important
feature 15 hemorrhage mto the bone, especially at the subchondral Jevel.

Secondary changes are caused by faulty mechanics which lead to pro-
gressive cartilage destruction with thinning of joint space and flattening of
articular contour

The severity of the disease is next determined by the degree of de-
calcification caused by bleeding into the bone and by a reflex mechanism
from painful joint movements.

Hemorrhages prior to maturity of the skeleton invariably produce char-
actenistic deformities These appear as side-to-side enlargement of epi-

Figure 5 Case #7207 (age, 7) Left knee lateral. (a) 9/19/54, (b) 8/18/56 gvod
of flexton but p posterior
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Figare 6 Case #7568 (age, 8) Right and lft knce lateral (top) 9 21/55, (bottom)
8/16/56, overgrowth of patells of molved left hoee, nght knee normal
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Figure 7. Case #6624 (age, 13). Right knee lateral (2) 12/10/53, moderate hemo-
philic arthropathy with marked def of patella, Jerable decaloifi
9/1/56, recal and retrabeculation under p

1 ht-b

weigl

physes and metaphyses emphasized by narrowing of diaphyses, thinning
of cortex and decaleification, premature appearance and accelerated growth
of ossification centers, premature closure of epiphyseal lines and ncreased
length of the affected extremity.

Preponderance m growth of the medial femoral condyle over the lateral
leads to genu valgum, aggravated in severe cases by an external rotation
deformity of the ibia A sumlar mechanism causes valgus deformity at
ankle and elbow.

If hemophilic arthropathy involves a knee jomnt prior to skeletal ma-
turity, sttmulation of growth will lead to early enlargement of the patella,
followed by premature cessation of growth once hemorrhages have been
stopped by adequate treatment. The distal third or apex of the patella 1s
most affected. This leads to the characteristic prcture of the “squared-t.)ﬂ”
patella found in almost every hemophiliac with knee involvement during
childhood and adolescence. All stages of this pecuhar development are
well demonstrated m a 10-year x-ray study of a patient with only one knee
affected, permutting comparison of growth of the pathologic and the nor-
mal patella (see Figure 9).

True ankylosis, or solid bony fusion, 1s apparently quite rare in hemo-
philia It was observed 1n only 3 of 449 joints (Figures 12 and 28). .

In late hemophilic arthropathy, x-rays show secondary degenerative
changes resulting from and superimposed upon the pathology of hemo-
philic jont disease which has long been inactive.
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X-RAY INDICATIONS OF PROGRESS IN TREATMENT

Comparative x-ray studjes of our patients will show the degree of cor-
rection of flexion contractures and other deformities as well as the extent
of recalcification of osseous structures under protected weight-bearing It
is gratifying to see how the trabeeulation 1 the juxta-articular and meta-
physeal zone becomes reorganized and presents a much more orderly
though far from normal picture, than the bizarre appearance of complete
disorganization of trabecular structure 1 a severely mvolved hemophilic
joint prior to treatment (Figures 7, 10, and 11).

INCIDENTAL FINDINGS

While most of our Roentgen exammations were concemed with various
degrees of hemopluhic arthropathy and the results of treatment, our ma-
tenal shows a number of incidental findmgs which deserve some discus-
sion,

Fractures occur 1n hemoplulia patients just as they do in other persons
Some of the fractures to be described are true fractures with the fully de-
veloped clinieal picture of a fracture from severe trauma The x-ray studies
of such a fracture of the femur with marked deformity due to over-riding
and angulation of the frag from ! bilization until
umon had taken place, showed massne callus formation, a tendency fto-

Figure 8 Case £7999 (age, 15) Left knee laterl (a) 1/7/56, Rexion contracture of
115° Corrected by Quengel cast to 150°, under protected \\mght -bearg with hemo-
pluliy Hessng brace no more h h and good {b) 3 2%/57,

recurrence of Revion deformity with marked postertor subluxation of nlu.. after brace
was outgrown and springs were brolen
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Figure 9 Case #8587 (age, 4, 1946). Development of hemophihc patella: {(a) nght
knee 8/22/46, hemophilic arthropathy of two years” duration, (b) left knee 3/22/46,
normal, (c) night knee 6/13/49, (d) left knee 6/13/49, (e) right knee 5/17/51,
(f) left knee 5/17/51, still normal, (g) nght knee 7/17/51, fully developed hemophilic

1 hy with ch 1¢ deft of patella, good calewm density of esseous
structures  With correction of flewon deformuty and constant protection by cast and
hemoplilia Hessing brace since March 1946, no recurrence of hemorrhages mto nght

knee (h) Left hnee 7/17/51, early hemophilic arthropathy

-

wards myositts ossificans, but also gradual decrease in the degree of de-
forrmty from angulation and over-nding as the patient grew (Figure 30).

In several cases a fracture was not detected because the trauma was
either not reported by the patient or because the trauma was unusual In
one case, a supracondylar fracture of the femur was discovered in the heal-
g stage while the patient was undergoing treatment for a recurrent hem-
orthage mto the knee joint This fracture healed with solid bony union in
a shorter than average time and the ensuing valgus deformity at the frac-
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Figure 9 (continucd)

-

ture site corrected itself as the patient grew (Figure 31)  In another case,
a fracture through the provumal third of the tibia was alo discosered healed
but stl] recognizable after an mjury which was not reported and whid,
had not adversely affected an already present hemophihe arlhropat},y o
the knee joint (Figure 32)

In a third instance, we found a regular fatigue fracture of the feryeat
rech in 2 15-y car-old boy who complamed of pam n the hip but hadps
fered no hemorrhage (Figure 34}
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Figure 10. Case #5733 (age, 34). Right knee (aand b) Adranc?d hemop.hllic ar:h:l:
pathy Left knee (c and d) Advanced hemophlie arth with lrge justa2rticy
lar cysts ncluding deformity of patella, (e) tunnel view demonstrates ,uxtz;-a il o
cysts, bizarre arrangement of trabeculstions and shight preservation of articular space.
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Figure 11 Gase #5732 (age, 33) Advanced hemopluhic arthropathy might and left
knee, (top row) before correction of flewon deformuty, {second and bottom rows) after

correction of flevton def y  Many justa-artreular cysts, v large i patella
In spute of marhed thinning of articulir cartidage, good function and no parn on weight-
be:

anng
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Figure 12 Case #5316 (age, 24) Right and left knee- advanced hemophtlic arthro-

pathy, true ankylosis nght knee, typcal deformity of patella, good recalcification of

osseous under 1 ht-b with | hilia Hessing braces

Insert (top left) shows degree of prescrvation of articular space of left knee (tunnel
view) in contrast to complete ankylosis of right knee.
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Fizure 13 Case #5306 (age. 23) Left hnee (a and b) 172751, moderate degree of
hemophuhc asthropithy, (¢ and d) 674751, after recarrent hemorrhage, considerable
ageriation of articular 1imolvement
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b arthropathy right
#8376 (age, 45) Advanced degree of
e e wBroted Tt boge
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The worst fracture we have seen occurred in a knee jomt affected by
severe hemophitie arthropathy This patient suffered from epileptic seizures,
resulting from a hemorrhage into the cranium earher in hfe. One seizure
occurred while he was sitting 1n an automobile on the way ta the hospital
for treatment of a hemophihic knee The muscle contraction of tius par-
ticularly severe seizure forced the margin of the tibual plateau mto the fe-
moral condyles that were soft from decaleification and juxta-articular cysts
An explosion-type fracture of the femoral condyles resulted with central
separation and marked broadening of the distal end of the femur. Plaster
of Paris immobilization followed by p d weight-bearing in a hemo-
phiha Hessing brace, origmally p]anned for the hemopluhc arthropathy n
the same knee, also promated healng of the fracture with bony union and
with much less permanent deformuty than could have been anticipated at
the time of our first exammation of the boy (Figure 33).

One patient showed vray evidence of deformity and underdeyelop-
ment of forearm, wrist, hand and fingers due ta Volkmann's 1schemiz from
a severe crushing injury to the forearm and the wrist at the age of 18
months, The same patient had extensive involvement of the elbow of the
same ann with unusually large juxta-articular cysts from hemoplulic arthro-

Figure 15 Cuse #6975 (age, 43)  Adsanced hamophilic arthropathy “""dem_

onstratian of mussie justa urticular cvsts and Casts mw patelly
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Figure 18 Case #5630 (age, 8, 1951). Left elbow (a and b) 8/8/51, start of treat-

ment, unusually large juxta-articular cysts m ulna, (¢ and d) 4/17/52, (e and f)

12/4/54, (g and h) 11/17/55 Tught elbow (1 and j) 12/4/54, normal, compare with

(e and f) left elbow, same date Right elbow. (k and 1) 11/17/55, with recent de-
1 of 1 Tule arthronath

-

pathy The skeleton distal to the elbow showed no signs of hemorrhage
into bone and jont in spite of the severc injury (Figure 16).

Finally, we have scen one case of microsomia, with underdevelopment
of foot and ankle, from hemorrhage into the central nervous system (Fig-
ure 35)

Observation of these fractures in hemophilic patients indicates that
fractures in hemophilia heal well and with solid bony union, usually in 2
shorter than average time for the patient’s age. The speed of callus forma-
tion 1 hemophilia 1s probably duc to the same mfluences that stimulate
growth of affected epiphyses

DIFFERENTIAL DIAGNOSIS

As the majority of our patients were hemophiliacs with established diag-
nosts at the onset of treatment, there is little to be recorded in the way ?f
differential diagnosis. Other states of decalcification must be bome in
mind. Arthrtis and degenerative jomt disease, independent of hemophilia,
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Figure 17 Case #7207 (age, 7). Left elbow lateral: (a) 1954, early hemophilic
arthropathy, (b) 6/18/56, progressive destruction

were observed. For instance, there were cases of degenerative joint disease
from faulty static ahgnment and abnormal weight-bearing demands in an ex-
tremuty which earlier in life had been the “good leg.” None of the patients
in this study exhibited x-ray evidence of gout, rheumatoid arthritis, bone
or joint tuberculosis,

It is, of course, possible that a hemophiliac with arthropathies may sus-
tain injuries to the musculo-skeletal apparatus without occurrence of hemor-
rhages. Thus we have seen a dislocation of a shoulder joint, as well as the
above mentioned case of Volkmann'’s ischemia of the forearm from a severe
injury during infancy.

The x-ray picture of a fully developed hemophihe arthropathy, es-
pecaally of originating before skeletal maturity has oceurred, is so character-
istic that 1t is sufficient to establish a diagnosis of hemophilia even if cer-
tain clinical features, such as the clotting defect of the blood, are not yet
confirmed.

Throughout tle 10-year observation period on which this presentation
is based, the ratio of distubution of jomt involvement remained the same
with the knee joint leading in frequency of nvolvement, followed by elbow,
ankle and foot, while hemophilic arthropathies of wrist, shoulder and hip
were less frequently encountered. The spine was never affected
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Fiture 18 Case #7185 (age, 7). Right and left elbow A-P (top) 9/10,51, (Lottom)
6718/36, left efhow, moderate degree of hiemaphthe arthrop thy, prematice dimelap-
ment of eprphysts and Josure of epiphyseal Iimes, nght elhow, normal
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Flgure 19. Case #5672 (nge, 43) Left elbow A-P and lateral, former baseball player-
with hy after skeletal matunty, marked restnction
of motion but ne pam and no recurrent hemorrhages at this time of life.

Figure 20 Case #6975 (age, 45) Right elbow A-P and lLateral: advanced hemophilic
arthropathy with massive juxta-articular cysts.
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Figure 21 Case #6271 (age, 16) Richt foot and aokle, Iitcral (a) 1 17 53, ankle
arthropatly and Sudeck's atrophy, (b) 114734, recilafication of skelcton of right
oot under protected s eght buanng
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Fignre 23 Case #5378 (age, 45) Lt shoolder (a) 9 25736,
Jong standing hemophelic arthropathy nght shoulder (1) 9725736,
more marked degree of hemopluhic arthropathy, (¢) 5,29,57
acute hemorhage mto nght shoulder with marked distention of cap-
sule, severe pun but no external s1ans of bemonthage, recorery to
previons <tate shown in (1) after two trnfuaany
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Figure 24 Case #5272 (age, 6). Right and left wrist and hand A-P.
Hemophilic mvolement of left wrst and metacarpals with destruc-
tion of distal end of ulna, right, normal
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Tignre 23 Case #3652 (age, 1% Figures 25.29 show patient with ivohement of
all extrematy articulitions defornuty and disabalits of lighet degree Right and left
shoulder, elhow, wnst and hand are shown 1n Figore 23
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Figure 98 Case #5682 (age, 15) Same patient as Figure 25 Pelvis and hip jomts
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Figure 27 Case #5652 (age, 15)  Same patient as Digurcs 25, 26 Right and left hnee
fomts before concction of flevion contrwcture, marked balloomng of fomoral condyles
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5, 26, 27, Rght and left
#5682 (age, 15). Same patient as Figures 25, 26,
Fgure e A o ‘bony anks losts of entire ankle amd foot bilaterally.
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Figure 29 Case #3682 {age, 15} Same patient as Figures 25, 26, 27, 28 Left shoul-
der (a) pror to crutch ambulation 10/4/51; (b) 10/13/52, shows detenoration of
Tumeral head from use of crutch
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Figure 30 Case #7513 (age, 9). Malumted shaft fracture left femur (a) 3/12/55,
Dittle callus, marked deformity, hemorrhages around the sharp end of the distal frag-
ment, beginming calcification 1 soft tissues, (b) $/24/55, massive callus formahon
and myositis ossificans, (c and d) I\teml and A-P 10716/56, healing of fracture, de-

crease 1in deformity under t-L with hils

Hessing brace
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Figure 3. Case #5737 (age, 11), Supracondilar fracture of It femur unrecogmezed

despite definite traumn, treatment for hemophilic arthropathy of left knee  First < rav

films taken 3 weeks after imury showed healed supracondylar fracture with moderate

valgns and flexion deformity and good callus formation  Later films shiowed complete
divippearance of deformty
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¥

Figure 32. Case #6271 {age, 16) I hil } hy nght knee, imetdental find-

g of fracture of nght ttbia 1/17/53, Frauma 6 weeks earlier was not reported by

patient, (Right upper corner) night knee 8/25/56, complete healing of fracture, Left

knee, 1/17/53 hemophilic arthropathy ongmated earlier m hfe than that of right knee,
hence marked deformity of patella Left knee now asymptomatic
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Figuce 33, Case #7702 (age, 15). Thcht knee AP, hiteral and tusnel esposssres
Esplossse fractuse of fomoral coudsylo sutamed during cplepte some (3t sude of
Preure), 8/29:55, fractore will bealed withoat of pre evsting

Ytk
phich

artheopaths (right side of prtuee), 1072 56
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Figure 34 Case #6224 (age, 14)

Fﬂlgue fracture nght femur. No hemo-

philic of nght lap

arthropathy nght knee and ankle.
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Frgure 33 Case #8182 (age, 17). Microsomia left foot and ankle from bemo
phlic myohement of central nervois system No hemorrhagges mto Wit foot
and ankle

49
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Figure 36 Case #3387 (age, 4, 1946). Same patient as Figure 9 {a and 1‘:) X-H}l])k'
i A 28 P . pie e ol g
tlow,

ankle
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Fyre 57 Case #8376 (age, 431 Same patient av wm Figure

1t Nray conted of comection of marked valgss deformty

from adhaneed hemophulic arthropathy of heft Joee an hemo
phiha Hessing brace constructed wathout knew wrat
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Figure 36, Case #8587 (age, 4, 1946). Same patient as Figure 9. (a and b) Xray

control of correct fitting of hemophilia Hessing brace for hemaphilic arthropathy, right

and left knees (c) X-ray check-up of brace fitting on right ankle, brace joint too low,

causing recurrent hemorrhages into anMe jomt  (d) Correct placement of brace, ankle
jount in hine with anatomical axis.
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Figure 87, Case #8376 (age, 45) Same paticnt as 1n Figure

14 Xray control of correction of marked valgus deformity

from advanced hemophilic arthropathy of left knee m hemo-
phiha Hessing brace constructed wathout knee joint



CHAPTER 3
Plaster of Paris Technique

Sare anp successruL orthopaedic rehabilitation of hemophilia patients
demands the skill and judgment of the experienced orthopaedic surgeon.
No phase of treatment in this field should be delegated to junior staff mem-
bers or house staff. This is particularly true for the application of plaster
of Panis casts which constitutes the basic and most important period m
rehabnlitation of hemophihacs

Assummg that the reader 1s expenienced in the use of plaster of Paris,
discussion may be linited to the specific plaster of Paris technique de-
veloped to deal with hemophilia patients Materals and casts must be
handled in prescribed ways to msure a consistently high level of perform-
ance

MATERIALS

Homogeneity of the plaster of Paris cast 1s prerequisite for strength and
Ight weight Plaster of Pans is made from gypsum, a erystalline substance
with the chemical formula Ca80,-2H.0, by driving off the water of crystal-
lization {about 21%). When plaster of Paris bandages are immersed in
water, each molecule of CaSO, will take up the correct number of mole-
cales of water to form crystals. Crystallization or setting takes place with
a certain speed depending upon the quality of plaster of Pans used, As
the homogenety of the fimshed product can be disturbed by anything that
will interfere with crystallization, mstructions of the manufacturer should
be carefully followed For instance, lumps of crystals within a plaster of
Pans bandage due to exposure to humidity, partial wetting, or presence
of foreign bodies of any type in the water from previous use, will form
centers for faster crystallization Rubber gloves should be worn to permit
removal of residual plaster of Paris on the hands by frequent rinsing. The
water in the plaster of Pans bucket should he changed after six 6-inch
Landages or an equal volume of 4-inch bandages have been used Tem-
perature of the water should remam constant at approximately 103°F., unless
otherwise specified by the manufacturer.

Setting time is also specified by the manufacturer. The plaster of Pans
bandage should be held mn a certain way to express all excess water over
a “waste bucket " Inasmuch as the erystallization of plaster of Paris into

[52]
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gypsum follons the teversible chemical equation mentioned above, the
amount of water taken up by the calcium sulfate crystals 1 always the
same It is therefore advisable to express all evcess water not absorbed
during the speetfied immersion time.

These pouits, discussed m more detail m Orthopedic Appliances, Plas-
ter of Paris Techmque,® are partieularly significant when handlmg hemn-
phihia patients where atraumatic procedure and speed in the plaster room
are of great smportance

Plaster of Paris Bandages

For plaster of Pans casts, d-inch and 6-inch fast-setting or extra fast-
setting plaster of Pans bandages of the lughest quahty are used, The fast-
setting type, with a settng time of 5-to-8 nmunutes, ts used for larger casts
suich as hip spicas and for casts in which hardware (1c,, hinges and posts}
will be menrporated. Where good team work has been developed in the
plaster room, bandages with the extra-fast setting time of 2-to-4 minutes may
be vsed almost exclusnely

Plaster of Paris sphnts facttate the quick apphication of a large cast
or are used as remforcements, particularly on the medial and lateral as-
peets of a wedge cast for the leg  Sphints are made from 4-inch or -ch
plaster of Pans bandages, rolled out dry te form & splint of the prede-
termunted length. They are then folded in Leporelo fashuon, nomersed, and
expressed hihe a regnlar plaster of Paris bandage. Newt, they are placed on
a smooth surface, usually a board covered with linolewm, and all residual
water is cxpressed while the plaster of Paris s rublied smoathly wto a
homogeneous splint to be apphed mmediately The setting time and the
quality of the plaster of Purls used for splints must cqual that of the band-
ages used i the same cast,

Padding
The followsng materials are used for padding’

Stochmette of yarions sizes

Sheet waddmg

Whte felt of vartous tucknesses

Foam rabher

“Durocel” osthopacdic elastic padding bandage.
Crepe paper bandages

Wax paper

The possibihty of individual by persensitinaty or even allergy to various

*Jurtia Tean N Orthopedic Mpplunces New York Odord 1 noerry Press, 1939,
Chapter 1t
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padding matenial must be considered to avoid irritation or itehing of the
skm and to eliminate the tendency of the patient toward scratching.

Stockinette should fit snugly without binding If it 1s too loose, 1t will
form creases and folds causing pressure marks. The application of stockin-
ette to the extremuty 1s not posstble 1n the presence of great pain from acute
hemorrhage. The patient will not tolerate the pressure of rollmg on the
stockinette or the inevitable slight movements which occur when the stock-
mette 15 pulled on

Sheet wadding of finest quality may be used directly on the skin if
stockinette cannot be applied.

Felt should not be used directly on the skin as 1t causes irritation in
many patients. In addition to sts usefulness as padding over pressure points
and bony prommences, felt is also cut in strips L-inch wide and pleed
beneath the plaster of Paris cast along the line to be cut for removal of
the cast In hemophilta, 1t 15 advisable to wrap the strip in wax paper to
prevent adherence of the felt to the plaster of Paris. This will make the use
of the oscillating cast cutter safe.

Foam rubber sheets or pads arc used over the sheet wadding to add
resiliency to the padding usually at the points of application of the correc-
tive forces of the three-pont system to be discussed later in this chapter.
The resihency or recoil of foam rubber will not interfere with introduction
of corrective forces at the nght pomnt

“Durocel” orthopacdic clastic padding bandage, recently }
has found a good place in casts for hemophilia patients. It cannot be sub-
stituted for sheet wadding or foam rubber but is valuable i maintenance
casts where the padding may be of lesser thichness, Care must be taken
to separate the “Durocel” padding from the plaster of Pans cast Origmally,
“Durocel” padding bandage was designed to form one layer with the plaster
of Paris cast. For example, when the cast in a fiacture case 15 bnalved, the
“Durocel” padding remams firmly attached to the plaster of Paris and can
be reapphed with the half cast This property of the “Durocel” bandage
entals a risk in hemophiha The “Durocel” padding 15 cut with the cast
and the cast cutter could penctrate too deep It is thercfore necessary to
separate the “Durocel” padding from the cast with a layer of crepe paper
to avard its adherence to the cast

Crepe paper bandages are used to hold the paddmg in place without
danger of constriction as could be the case with gauze bandages They also
separate the plaster of Paris from the padding, thereby promoting faster
drymng of the deeper layers of the cast by preventing the padding from
absorbing some of the moisture of the wet plaster

Wat paper is used not only for wrapping the l-inch felt strip along the

renduced.
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planned cutting line of the cast but also to separate layers of plaster of
Paris which should come apart easily This is the case in a wedge cast
where after each wedging for correction of a flecion deformity, a plaster
cuff 15 apphed over wax paper. At the next wedging 1t 1s then quite easy
to make 2 longitudinal cut through the cuff down to the wax paper and
remove the cuff 1n one piece.

Instruments

The oscillating Stryher electric cast cutter is the most important -
strument  Stille and other cast cutters of various designs are not suitable
in hemophilia beeause their use entals too much levering and wrenching
which would transmit some movement to the extremely sensitive hemo-
philic jomt, The oscillating cast cutter permuts the cast to be cut mto
any desired pattern without disturbing the part of the patient under treat-
ment In hemophilia cases, the usual method of removing a cast by cut-
ting 1t along the longitudinal midhne, spreading 1t and bending it with
duckinl] and other instruments s generally inadequate as these procedures
nught cause too much movement and rrritation of the jomt Hemophiba
casts should be cut mto patterns, something lihe a pg-saw puzzle, so that
each part of the cast can be hfted off the paddmg without changmng the
positton of the Jimb,

Knives have to be handled with great caution and scissors, used for
cutting the padding, should be very sharp but well protected

Special cast spreaders now on the market, with extra thin hlades de-
signed to conform g the cut made by the oseillating cast cutter, are su-
perior to older types of cast spreaders for at handlng of the pa-
tient

Hardware

Hardware to be incorporated into Quengel casts * conststs of sunple
lunges, subl hunges, single als posts for mtrod of the
Quengel, and double aluminum posts applied for stmultaneous correction
of hoth knee jomts Turnbuchles of various types are needed for correc-
tion of adduction contractures at the lups  Hinges with metal bridges to
permut wse of elastics for final extension of the knee jont are sometimes
wed Al hardware to be mcorporated mto the cast shonld be made
specially for the wdidual cast at the hospatal’s brace department

In addition to hardware, cord is needed for Quengel casts, The type
used for window shades 15 most smtable for this purpose,

* See prges 83 0 70
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Figure 35 Subluvation hinges for Quengel cast.

Where elasties are mtrodiced for minor or final corsection of Hevion
contractures, No, 32 elastic bands are suggested.

Tongue depressars or picces of aluminum or stainless steel of sumilar
shape may be used as “shortsticks” in Quengel casts

PLASTER OF PARIS CASTS
In the treatment of hemophulic arthropathies, the followmng plaster of
Paris casts are used pratective casts, corrective costs, mainfenance ¢gsts,
special casts and negatie models or molds to be used jn the manufacture
of orthopaedic apphances

Protective Casts

Treatment of acute exvtrenuty hemorrhages employ s the trias of plasma,
mmmobilization and refrigeration. Protectve casts have proved their use-
fulness w providing complete non-frritating immobilization of the extremity
during the acute bleeding phase. Case after case in this series has demon
strated how wrong was the common helicf that plaster of Paris casts could

Figure 39 Case #5637 (age, 12) Advanced Lemophilic arthropathy nght knee with
tymcal deforanty of patells and with postenor sublusation of tibia, (a) Latera} vssy
film with knee 10 mavumum estension prior to correction {b) Quengel cast with seb-
hrsation hinges at the knee an action (¢} X-ray control of progre ss of torrcction ﬂx{n
Quengel cast  (d} Maintenance cast applied after partidl comection was obtam
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Figure 40 Case #5967 (age, 10), Quengel cast double hip spica for simultaneous
correction of flexion contractures nght and left knee m the presence of moderate hemo-
philic arthropathtes No need for subluxation hinges

not be used during an acute hemorrhage into a joint, or mto the soft tissues
of an extrermity.

When first seen, a patient 1s usually in poor general condition suffering
from severe pamn and lack of sleep. Analgesics and sedatives must be used
mmedrately. While transfusion of whole fresh blood or plasma should not
be delayed by application of a protective cast, it 1s frequently possible to
have the transfusion running while the cast 1s being applied.

A protective cast aims to protect and immobihize the affected extrennty
without attempting the slightest correction of the flexion contracture or
deformity which is usually present The most frequent condition needmg a
protective plaster of Paris cast 1s an acute hemorrhage into the knee joint
or nto the musculature of the calf The knee will be found in flexion of 90
degrees or less and the foot at times m marked equinus position Stochinette
should not be used. Holding the leg in the position most comfortable for
the patient, sheet wadding or “Durocel” is applied loosely and covered by
large foam rubber pads Without exerting pressure, the whole padding i
held in place with turns of crepe paper bandages. The plaster of Pans
cast, extending from the toes to below the grom, is swiftly applied, without
any attempt to mold the setting cast to any form or shape. As soon as the
cast is rigid, the patient is returned to bed and placed in the position that
is most comfortable.

A protective cast is qute bulky but this m no way reflects on the sur-
geon’s plaster of Pans technique Its size and weight are unimportant as
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the cast is only to be used during the acute phase when the patient is on
complete bed rest. Such a cast may imnterfere with refnigeration. In some
nstances, it 1s advisable to eut a window of adequate size info the cast over
the affected jomnt or muscle and to apply refrigeration with an icebag with-
out cover, adding salt to the ice In other cases, the cast may be sufficiently
short to permit refrigeration of the limb below the groin

After transfusion has stopped the hemorrhage, the patient will be com-

AR

Figure 41 Hemophitic arthrop thy nght ankle  Correctton of equinus
deformity by cast with turnbuclle-lever hinge
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fortable regardless of the amount of swelling already present at the time
of application of the cast. It has never been necessary to remove or bivalve
the cast because 1t was not well tolerated.

After a few days, sometimes after twenty-four hours, the patient will
report that the cast has become too loose and that he can move his leg
withm the cast The cast must then be changed and a new protective cast
applied with the same precautions. It 1s usually found that some of the
flesion deformity has disappeared, and that the new cast can be applied
with the foot held 1 more dorsifexion and the knee m greater extension.
A smaller amount of padding 15 then permissible. After pain and recurrent
bleeding have been eliminated, the patient is usually ready for apphication
of a corrective cast

Corrective Casts

The majority of crippling hemophilic arthropathies concerns jomts of
the lower extremities, particularly the knee. .

Rehabilstation of } phibacs affected in this way calls first of al} for
restoration of stance and locomotion After correction of deformities, many
patients will have to rely upon special orthopaedic appliances for the lower
extremities for periods of several years or longer. It must be emphasized,
however, that an orthopaedic appliance is not n itself a suitable means of
correction of a deformity. Orthopaedic appli: used in the t o
hemophilia may introduce shight corrective forces to obtain a final or minor
improvement beyond the point reached at the time the original orthopaedic
apphance was fitted Plaster of Pans correction of flexion contractures and
other defornuties should always precede the use of an orthopaedic ap-
pliance

Preparation of Patient for Application of Corrective Casts

Reassurance of the patient is of great importance in avoiding emotional
stress and its sequelae, The patient, if old enough to understand, will be
more cooperative 1f he knows in advance every phase of treatment and its
purpose  Disappointment will be mimimized if parent and patient can
grasp the Imut of achievement of each particular phase of trentmc.nl
Wherever possible, contact with other hemophilia patients under corrective
treatment or 1n various stages of rchabilitation is invaluable. It must be
emphasized that the treatment will never cause pain. Pam wguld ?cad ll:
reflex muscle spasm and defeat the purpose of treatment with sub]lmm:’ll
corrective forces. The patient must realize that he will be handled with
such care that there is little risk of hemorrhage. If a hemorrhage should
occur comcidentally for other reasons, it can be readily contro]ktd \v)ul‘e
he 15 m the hospital Sedatives may be used with discretion, while anal-
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gesics should be stretly avolded dunng the periad of correctne treatment.
Under cover of analgesics, the patient might not experience and report
pressure over bony pronunences or pain in the soft ussues untid too late He
mught also be too anvious to proceed with correction at a pace faster than
that requuced for the soft tissues to readjust themselves ta the new position
of the sheleton.
Cosrectnne orthopaedic treatment must be atraumatie 5 all sts phases
For this reason, 1t should not be necessary to use general anaesthesia except
for an occasional patient wha i extremely apprebensne It may, however,
be used to assuage the discomfort of lymg for a protracted penod on the
pelvic test of a fracture table for appheation of a hip spica or double hip
spica with Quengel attachment
Whenever anaesthesia 15 ndicated, rectal Avertin v the preferred
methed  Allowmy for smooth recovery, this anaesthesta can be skaltfully
medheated to avosd eveitation, retehing, and strammg, thereby modmg
i A mto the abd 1 wall, neck and throat The most expen-
enced anaesthetnt should be used and the procedure m the plaster room
must he even more atraumatic than ever as the apaesthetized patient
cannot report the warning signal of pan
Whether or not transfusion should be given before, during or after the
treatment will depend upon the patient’s general condstion, partscularh
fus clottsng e Appheation of the comectne plaster of Pans Quengel or
wedge cast should not produce even a nucrotrauma sufficient to start
bleeding  On the other hand, every precantion must be taken to avord
femorrhages independent of the treatment wiuch mught nterfere with the
expected progress after application of the correetive cast
To avord physical and emotional stiess, the patient shoukd spend as
Iittle tme ay possible n the plaster room
Atraumatic handhing of the patient also calls for careful and rather
stow motion throughout the smtial appheation of padding To save tune,
s necessary to be completely prepared wath all matenialy needed for the
application of a particular cast  Measurements for hanges, sublusation
hinges, setal bridges and Quengel posts must be made prior to apphea-
tion of the cast, and the hardware to be wcorporated with the help of an
expenienced bracemaler st be ready and w good working order before
the cast 15 started. Sufficiont assistance and exeellent team worh are other
Prerequisites for swisft and satnfactory plaster work s hemophilir cases

Tuo types of correetin e casts, the Quenged cast and the sedge cast, fase
evohed as standard treatment for cantractures and deformities  Before
d\:cussmg application of these casts, consideration shonkl be gnen to the
Superiority of a threc-point sstem of corseetine forces aver the trachon
#ethod for the purpnse of correcting flevion contractures
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Ihagram 1

:

Three-point System of Corrective Forces

Application of traction by ankle cuff, adhesive tape or plaster of Paris

boot is not well tolerated and may be quite hazardous in hemophihia The
chief argument agamst traction, however, stems from mechanical considera-
tions.
If traction is mtroduced to correct a flexion deformity of approximately
90 degrees, a parallelogram of forces will show that the resultant force for
correction 1s considerably smaller than the force of traction applied. This
is the case even if countertraction could be used efficiently. As the correc-
tion by means of traction proceeds and the angle of the deformity becomes
larger or more obtuse, the resultant m the parallclogram of forces becomes
smaller and smaller.

An entirely different situation is created when a three-pomnt system of
forces 1s introduced, with two forces opposing the center third force. Tn
this case, the resul force 1 greater with i 1 extension. A
glance at diagram 1{a) and (b) shows immedstely why a three-point
system of corrective forces is more effective than traction

There is, however, another reason in favor of the three-point system,
particularly for correction of hemophilic fleion deformuties of the knee
jomnt. In most of these contractures, a posterior subluxation of the tibia
relation to the long axis of the femur 1s present. Diagram 2 shows that the
axis for flexion and extension of the knee joint changes in pathologic con-
tractures from the normal axis of motion mn the femoral condyles to 2
pomnt between the articular surfaces of femur and tibia. A force applied for
correction of the flexion deformity, especially when combined with
posterior subluxation of the tibia, must avoid movement around the patho-
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logic axis of movement as this would force the head of the tibia into the
articular surface of the femur. Experience has shown that with softening of
the bones from generalized decaleification and from justa-articular cysts,
the distal end of the femur 15 usually more affected than the harder and
more resistant cortex of the tibial platean

These principles of sound mechanics, based on the teachings of Hans
von Baeyer, are pertinent to correchive plaster of Paris casts as well as
to construction of all orthopaedic appliances

The Quengel Cast

The Quengel cast represents the best method of correctmg flexton con-
tractures of marked degree by introducmg subhmmal correctne forces
which act continuously m the right direction and at the right pomt of a
carefully planned three-pomnt system of coriective forces  Use of the Quen-
gel cast necessitates complete bed rest and excellent nursing care, the pro-
cedure requires a great deal of patience on the part of the patient as well
as the doctor. What can be accomplished with a properly applied Quengel
cast, even in cases of marked deformuty of long standing and m old and
otherwise poor-rish patients, must be observed to be beheved

The Quengel method was introduced by F Mommsen i 1922 m a

Mposttion 2 pomtion 1Pposition 2 position
P Subluxation of titia

Diagram 2
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paper entitled “Die Dauverwirhung kleiner Krafte bei der Kontrakturbe-
handlung (Quengelmethode)” (“Continuous Action of Small Forces in
the Treatment of Contractures”).

It was Mommsen’s idea to correct the functional defect of a joint gradu-
ally over a long period of time, using minute forces which act constantly
but which are not strong enough to cause pain and musele spasm The chief
obstacle to the correction of contractures conssts in reflex spasm of the
muscles involved, This may be overcome by the usc of general anaesthesia
as commonly employed n brisement forcé. But apart from the fact that
forceful breaking or stretching of adhestons under general anaesthesia is
not permissible with hemophilia patients, the general disadvantage of the
brisement forcé 15 the trauma to which all the structures involved are sub-
jeeted i order to obtam quickly the desired position. And wlnle this pos-
tion 15 mantaned over a sufficient period of time to permit healing, new
adhesions may form that can be the cause of another contracture. This m
turn may necessitate a long and difficult course 1 physiotherapy, also
undesirable in hemophilia, On the other hand, if the limb being treated
1s immobihzed in a well-molded plaster of Paris cast to chminate undue
play, and 1f a corrective force acts uninterruptedly at the right place and
in the right direction, the contracture will gradually give way and the
soft tissue structures will rearrange themselves according to the new posi-
tion

When planning the Quengel treatment, the contracture or deformty
to be treated has to be thoroughly analyzed to find out the mechanical
problem presented by each mdividual case. It is most important to deter-
mine the location of the axis around wlich the movement of the jomt
will have to take place and the interrelationship of the forces to be applied
at this awis  In calculating the extent of the problem, not only the natural
axis of the jomt and the posihon of the articular space must be considered,
but also the fact that adhesions within the joint will change the mechanical
relations of avis and Jevers once correction is attempted (Diaglam 2,
page 63).

Mommsen originated the use of a “Quengel” as the hest means of ap-
plying a sublimmal force. The so-called Quengel 15 a short-stick or toggle
used for winding or twisting two cords, thereby gradually shortening thewr
length. This Quengel had heen most satisfactonly used in the treatment
of contractures and deformities due to nfantile paralysis in an era whfu
surgery was not as freely employed as it is today Personal cq)erfcncc with
the Quengel method and 1ts modifications since 1922 suggested its adapta-
tron for the treatment of deformuties and contractures in hemophilic arthro-
pathies in 1946  After application of 40 Queflg(*l casts in tm\lmentI of 951
hemophilia patients, the Quengel 1s still considered the simplest and mos!
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effective force and the one permitting closest control of corrective treat-
meut.

The principle of the Quengel method is applicable equally to correction
of flexion contractures of the upper and lower etrenuties and the plaster
of Paris technique js much the same for all articulations lending themselves
to this method. A Quengel cast is most frequently apphed for correction
of flevion contractures of the knee joint with restriction of extension to any -
where from 80 to 150 degiees, with or without posteror subluxation of
the tibia.

Application of a Quengel Cast

‘Thie accompanying lustrations show the apphication of a Quengel cast
hip spica for correction of a flexion deformity of the Jeft Anee with posterior
subluxation of the tibia 1n 2 15-year-old boy

Flexion contractures of both Rnee joints had been previously corrected
by the Quengel method and correction had been fully mamtained for a con-
siderable part of the sixteen-month interval betw een hospital admissions by
two hemophulia Hessing braces The nght hnee ot remamed asymptomatie
despite the fact that the patient grew rapidly and was four inchies taller than
at the time is original orthopaedic apphances were dehivered, The hemo-
phtha Hessing brace for the Ioft leg, however, was no longer effectne Springs
of the Lofstrand jomnts at the knee had broken and conld not be replaced as
there were no facilitres for adequate repatr at the patient’s residence When
ke returnedt for readonsuon to the hospital, new x-rays showed convderable
detcrioration of the left knee joint with restriction of extension to 110 degrees
and a very marked degree of postersor subluxation of the ihix - Before this
patient could be fitted with new orthopeedic apphances for both legs the
flevion contracture of the left knee with posterior sublusation of the tibta
required correction hy the Quengel method

Prepared for treatment, the patient 15 placed on a table with pelic
test, m thys case on a Roger Anderson fracture table, with both feet at.
tacled to the {oot secttons of the table in the usual mannet. A stockwette

as for meorporation of hardyware are aeae puvi W s slad ot the pro.
cedure to shosten the patents time on the fractare table. The fastest.
setting plaster of Paris (2-4 nunntes ) is wsed and, as far &8 possible, apphed
n sphnts,

The Quengel o

st 18 applied i two sections the hap spica ettending
from the lower thoras apperture to the knee jomy

and the Beloy “the-knee
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section including Jower-leg, ankle and foot  In applymg the plaster of
Yaris, the knee jomt is held m a pamless postion without trying to cotrect
any part of the deformity. Padding 1 apphed from the theracic cage down
to the ankle, while padding for the foot section has to he postponed uatil
the foot can be released from the straps holdimg it to the fracture table.
Points of maximum pressure during the correction, such as the dorsum of
the thagh from patellx to the grom, and the entire posterior aspect of the
lower-leg are padded with foam rubber. This 1s covered wath turns of sheet
waddmg  Ample sheet waddmg must be used on the fateral aspect of the
femoral condyles and particularly over the head of the fibula. A “haner
pad,” which 15 a small sheet or two towels folded together, 1s placed under
the steckmnette i the abdominal mudhne, to be wathdrawn later for
greater comfort when eating

When the paddmg s completed and held m place by turns of crepe
paper bandages, the plaster of Pars cast s apphed from the lower nbs
down to the knee and, at the same tume, from the knee to the anlle, leming
a small gap between the tuo casts at the boee joing

As soon as the cast s rigud, the sublination hinges are fitted by the
bracemaker These lunges are specially designed o permut sumulianecus
carrection of the postertor sublixation of the tilna by tightening two wing
nuts on either side of the Anee, winle the Quengel stself works to straghten
out the flewon contracture,

Proper placement of hinges is of greatest nuportance for the desired
result. First of all, there should Lie nusther sh forces nor T
between the hardware and the anatonmeal avs around whnch the corrective
motement occurs I sumple lunges are wed mstead of sublwation higes,
as 15 permayabie 1 cases where the subluation s of mmer wportance or
af very small degree, one can obtam some distraction at the knee yount and
aterior shift of the tilna during extenvion of the knee by plaemyg the hinges
shghtly antersor and distal to the anatomical koee jomt avs which s at
the Jevel of the wternal and external epicondyles of the femur

In this case, subluxation hmges are wsed The provimal jomts of these

-

{See Trgare & for xrin flms ) (a) Patient on Boger Anderson frotwe bl st
inette Tap spica apphed  {h) Application of felt and foam vubler paddding to pelan,
dorsum of thigh, postenvr aspect of lewerdeg (o) Complition of pudting wath sheet
wadding held 1 place by cruse paper bandrges (43 Tlastes of Pans hap spaca 15 ap
Phod ta left Tower extrenuty excluding foot Sublovation funges aod post for Quengel
are seem on neht leg scctien of fractuse bk {e) The sublimons hmges are carefnlh
fited to correct axs posibon () The subluxation longes are mearparated () The
poct fur the {nened s sncarporatesd on dorsum of elt Loec (B Quenyd s action
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hinges are placed exactly at the axis of knee joint motion, that is, at the
level of the internal and external epicondyles which are palpable through
the paddng It is necessary to mark these two points for the proximal
jomnts of the hinges on the cast with indelible pencil To obtain correct
placement of the hardware, it is useful to use a tape measure to make sure
that the thigh sections of the two metal hinges are at the same distance
from the dorsal midhue, In very difficult cases, 1t 1s advisable to determine
with lateral x-ray films the correct site for the hinge using metal thumb
tacks on either side of the cast. The distal joint of the subluxation hinge
1s used to bring the tibia forward while the knee 15 bemg extended The
turnbuckle or wing nut screw is opened to give the maximum distance
between the distal hinge of the appliance and the wing nut. Holding the
hinge in this position, the lower-leg scction of the hardware is placed m
the long axis of the tibia and marked off on the cast with indelible peneil,
again using a tape measure to msure equal distance from the dorsal mid-
line for both hinges. The hinges must be parallel to cach other to work in
exactly the same plane. When adjusting with bending wrons the thigh and
lower-leg sections to conform to the contour of the cast, care must be taken
to have sufficient distance between the hinges and the knee, as well as to
keep them parallel in the sagittal plane. This can be accomplished by plac-
ing some plaster of Paris between the metal and the already nigid cast when
meorporating the hinges by turns of plaster of Paris bandages. Once the
location of the subluxation hinges in relation to the cast and to the knee
joint is established, the most difficult phase of application of a Quengel
cast has been accomplished
As soon as the hinges are secured, the aluminum post to which the
Quengel will be attached is incorporated in the dorsal midline above the
Lnee with the length of the post corresponding to the length of the leg
below the knee. This means that a circle drawn around the center of the
proximal hinge of the hardware would go through the heel of the foot as
well as through the end of the aluminum post. When adding the alummum
post to the dorsum of the thigh section of the hip spica, it is advisable to
place a few turns of plaster of Paris bandages around the proximal end of
the post ta msure better contact and more rigid incorporatron into the
already rigid hip spica, .
Finally, the foot is released from the fracture table. Before this is dane,

the hip spica and particularly the knee scction of the cast, must be sup-
ported in such a way that no force 1 the direction of extension is exerted
on the knee joint The foot and ankle section is padded in exactly the same
manner as the rest of the cast, using a foam rubber pad on tlze pos.(erwl:

aspect of the heel and throughout the sole of the foot, Tencllmg Sv]‘g]“]!

beyond the toes. After the paddmg s completed and held in place by erepe
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paper handages, the cast is finished by adding the foot scction wuth the
anhle held at approximately 90 degrecs.

The stockinette at the proximal margin of the hip sprca and at the toes
is tarmed down and held in place with a few tums of plaster of Paris.

The cast is now complcte and the patient is returned to bed with every

to prevent extension of the hnee joint. After the cast 1s com-
pletcl} rigid and there 15 every evidence that it 1y well tolerated by the
patient, a cord 15 placed around the heel section of the east and connected
to one of the holes drilled mto the distal end of the alnmmm post The
type of cord used on window shades or Venettan blinds is most suttable
for this purpose The cord s secured aronnd the center of the heel sectian
of the east by a few tarns of adhiesive tape fastened onta itself to keep the
cord from shding The cord 15 tied to the past without unduce tension

Correction stasts by tarnmg the wing muts of the subluation hmges at
etther side of the hnee as tolerated  Once the it sctting has heen made.
it 1s usually possible to turn the wing nuts one full turn each day, seenring
theie position by small strips of adhesive tape  About twenty-four hours
after correction of the posterior subluxation of the tina has been started,
the Quengel or short-stich 1 placed between the cord close to the distal
end of the aluminum post  One or two tongue depressors are sutable for
this purpose. By turning the short-stick or Quengel once 1n twenty-four
hours for one-half or even for a full turn, as talerated, correction of the
flesion contracture ss accomphished The tongue depressor 1s secured
place by strips of adhesne tape on the aluminum post as well as at the
cord.

It tahes almast longer to descrthe the techmque of application of &
Quengel cast Iap spren than ot takes to apply the cast With a good team of
shilled technicians, the average time for a patient to remam on the frac-
ture table may be reduced to thirty minutes.

When starting carrection of the deformity by turning the wing nuts
of the subluxation hinges and by tightenmg the cord with the Quengel
tongue depressor, one must Aeep in miad that we are trymng to correct a
contracture the slow way by mtroducing “subluminal forees” only It would
be easy to turn the Quengel more than once a dav, and patients are fre-
quently fmpatient and try to speed up correction by anterfering with the
carefully planned tnung The enrd of the Quengel should always appear
qmte relaxed This s difficult ta comvev to most patients, nurses and dace-
tors The cord of the Quengel should never be taut as the strings of a
violn - Although the cord 1s relaved, Iike a sml on a smtboat when no wind
1s blowng, 1t nexertheless accomplnhes the correction akmost miraculousty,
without caustng paw. ducomfort ar the 1k of a hemorrhage. This stow
correction permts Wl soft tisues unohed, for mstance the vessels and
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nerves in the popliteal region of the knee jomt, to gradually adjust them-
selves to the changing position If the correction with Quengel and sub-
luxation hinges is properly timed, there will be no setback. If the speed af
correction Is greater than the patient can tolerate, there will be a setback
with valuable time lost.

The correction with the Quengel cast usually continues until the de-
sired degree of extension at the knee jomt has been obtained. This degree
varies, of conrse, with the stage of trcatment. For instance, if a Quengel
cast is used for correction of a flevion contracture at the knee joint with
extension imited to 80 or 90 degrecs and with a marked degree of pos-
terior sublircation of the tibia, one cannot continue with the first Quengel
cast until extension of 160 degrees or more has been reached. This wonld
take much too long and would entail too much physical and mental stran
on the patient If we start to correct a flexion contracture of such marked
degree, we will have to Itmut correction obtained by the first Quengel cast
aver a period not exceeding four weeks to an angle of extension of approxi-
mately 140 degrees At this time, the Quengel cast hip spica will have to
be removed Carefully maintaning the angle of extension at the knee and
avording any movement that would cause pan or muscle spasm, a plaster
of Paris maintenance cast would then be applied from toes to below the
gromn With this cast, the patient may return to his home for a period of
rest or even for a longer period durmg which he conld go to school, returm-
ing at a later date to the hospital for further correction of the residual
flewion contracture

In other cases, where 1t is evident that correction of the fiexion con-
tracture from a startmg pomt of perhaps 120 degrees to a desired e‘dens.im!
of 165 degrecs can be accomphshed within one three- to four-week period,
the Quengel cast np spica will be removed only when this degree of ex-
tension has been reached At this pomt, the leg is ready for a plaster of
Pans model, to be used 10 the manufactuse of a hemophilia Hcssm.g brace
with Lofstrand spring joints at the knee. The plaster of Paris model is made
immediately after removal of the Quengel cast hip spica. Thereafter, with-
aut changing the position of the knee jomt obtained by the (?uengcl cor-
rection period, a moderately padded maintenance cast is applied from the
toes to below the groin mamntaining the correction obtained to da.te. T)lfs
maintenance cast will remamn m place until the orthopaedic appliance is
ready for fitting.

During the forty-eight hour period usually necessary to con‘m]ele con-
struction of the orthopaedic applance after the fitting, the position of Ih(e
knee jount can be mamtamed by reapplying the bivalv?d maintenance ¢ast,
or by applying a strong posterior felt splint with elastic bandages
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The Wedge Cast

The wedge cast iy much simpler to apply than a Quengel and does not
requite the help of a shilled hracemaber for meorporation of hardware
This 15 entirely a plaster of Paris techmgue The procedure permits the
patient to he wheelchair ambulatory and may serve to abbreviate the perniod
of hespitalzation

The wedge east 15 usefn] as the first and only cast for eorrectron of mod-
erate deforimties, such as 4 flevion contracture of 150 degroes at the knee,
a defect m dorsiflevion at the foot of only 10 or I3 degrees, or for cor-
rection of snme types of contractures at elbow and wrst  Application
of the cast must be very exact as it entarh a greater risk of pressure over
bony prominences, patells or heel, than does the Quengel cast Nor 1s the
position and mosement of the jomt under treatment controlled with the
same precusion as with a Quengel cast The wedgge cast technigque changes
the degree of extension of a jomt at regular stervals, possibly once, twiee
ar even three times a week, until necessary correction of the deformaty has
heen achseved

Application of a Wedge Cast

In describing the procedure for appheation of a wedge cast, attention
will agam be focused on the knee jomt which 1s the articulation most fre-
quently aHected The cast must extend from toes to the grom It 15 not
advisable to wse a plaster of Pans cybinder from abose the ankle to below
the grom for this purpose because such a cast will eventually cause pres-
suee and possible hemorthage at ats distal margm by ridmg down on the
pronunent extesnal and wternal malicolus  Moreover, the posstion of the
foot without cast suppert s much less comfortable than f the foot 1 m-
cluded 1 the cast with the ankle at 90 degrees The cast should extend
well Leyand the toes on the sole of the foot and should end at the wel
between the toes on the dorsum

The wedge cast may be apphed over stackmiette  Generons foam mub-
hier padding shounld be used at the ponts of mtroduction of correctne forces,

Figore 43 Vedge tast for conection of seadnl Jevon & formsts et ke of 150
{43 The angle 15 measered and e outs are outhoed with wdchble poaed (b The
uts are mate Jetsg o brdge or foge un dateral and mdsd aspecks of e Aaee
{v) The darsdd wedge » removed () Exteaston increased by 157, correction mon
tuned I wsertion of smad cork te) Cast dlosed by caresdar plaster of £ans over way,
Prpet o fanhtate separation of cuff from b cast at nest wedging of st () The
T 18 remoned for addition d vames ton, mote wax paper wade of phster ooff
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particularly throughout the dorsum of the thigh down to the apex of the
patella and on the posterior aspect of the lower-leg from the pophteal
region to the heel and sole of the foot. The foam rubber padding 1s held
m place by circular turns of padding with sheet wadding and finally by
crepe paper bandages. During application of this cast, the knee is held
comfortably extended and great care must be taken not to introduce the
shghtest force in the direction of extension,

To facilitate later removal of the cast, a 1-inch strip of white felt within
a sheath of wax paper 15 applied in the dorsal midline from one end of the
cast to the other. This, too, 1s held in place with a few turns of crepe paper
bandages. The cast 1s then applied in the usual manner, using circular
turns, reinforced by plaster of Paris slabs on the medial and lateral sides
of the leg but not on the antenor or posterior aspects where the wedging
takes place. The sole of the cast may also be reinforced with a plaster of
Pans slab although a wedge cast is not intended as a walking cast

The wedging process for correction of a deformity cannot begmn unless
the cast 15 completely comfortable, causing no pain or pressure at any pomt.
To make sure that the cast is well tolerated, at least twenty-four hours must
elapse after the cast 15 ngd and tnmmed before the first wedging can
take place.

Wedgmng of a cast involves removing a dorsal section at the level ?f
correction, that is, on the dorsum of the knee joint, and cutting the casf in
a straight transverse line on the posterior aspect in the pophteal region
This leaves a plaster of Paris hinge or bridge about l-inch wide on bo!.h
sides. The posttion of this bridge must be exactly at the level of the axis
around which movement of the knee jomt during the corrective procedure
will take place This is usually at the level of the medial and lateral epi-
condyle of the femur.

To obtain correct placement of the bridges on both sides of the cast,
to remove the dorsal wedge and to cut the cast posteriorly at the nght
place, it is necessary to make an indelible pencil drawing on the cast.

First, the dorsal muidline over the patella is determined and mar.led-
The circumference of the cast at this level is then measured and divndedl
by four One quarter of the circumference is now traced from the dor;:l
midhne down to the region of the medial and lateral epicondyle of t:lc
femur. The axis of the movement intended by wedging is thus determmnec
At this pont, a bridge of 1 inch, half above and half below the a;lS, ':
marked off. This bridge 15 not to be cut because it will serve as a !ngl
for the motion of the knee Using a flexible tape measure, the P“"““\“V
margins of the plaster of Paris bridge on either side o'f the knee are{n“;le
connected by two lines, one running along the proximal border of
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patella, the other below the distal pole of the patella. Thus a wedge of
elliptical shape, similar to the shce of an orange, 1s traced This section of
the cast is then carefully cut out with the Stryker electric cast cutter There-
after, the patient is turned mnto prone positton with the foot section of the
cast well supported hy sandbags The distal margins of the plaster of
Paris bridge, marked off on either side of the cast, are connected by a
straight ine and the cast 1s cut along this hne Very minute pressure ts used
to extend the knee joint A plaster spreader may be mserted into the cut
at the posterior aspect of the cast Extension should not be forced to the
point where the patient complams of discomfort or pain It 1 usually
possible to correct at least 5 degrees at one session A small cork 15 placed
mio the gap 1n the popliteal region of the cast to mamtan the degree of
correction while the cast 15 closed  As conection progresses and the knee
becomes more extended, a larger cork will be used  Care must be taken
not to break the plaster “hinges” at either side of the cast. The patient 15
turned back 1nto supme position with the cork m the pophteal region mamn-
taining the position of extension obtaned at this wedging To facitate
further wedging, the center of the cast 1s wrapped 1n wax paper for several
imches above and below the knee This section 1s now covered with cireular
tums of a 6-nch plaster of Pans bandage, sccuning the posstion until the
next wedging takes place

For the second sedging, 1t 1s only necessary to cut the cireular plaster
of Pans 1n the dorsal midhne down to the wax paper which facilitates sep-
aration of the cuff from the basic cast. After additonal five degrees of ex-
tension have heen obtamed, a plaster of Pans cuff 15 apphed over wax
paper.

The wedging procedure can be repeated at regular mtervals until the
desired degree of evtension, usually 165 degrees. has been reaclied At
this pont, the patient 1s ready for a plaster of Paris model of Ins leg, to be
used in the manufacture of a hemophilia Hessing brace This 1s followed
by application of a mamtenance cast which 1s worn until the orthopaedic
apphance can be fitted

Maintenance Casts

Fatigue and emotional stram, often the result of prolonged hospitaliza-
tion and treatment, may cause an merease m ¢« lotting time and hemorrhages
Ts therefore essential to it active treatment to penods not exceeding one
month, Mantenance casts are used dunng these rest periods to maintain
the correction achies ed by Quengel or wedge casts

Great care must be taken not to imtate the jomnt during the change from
correctine to maintenance cast While mamtaming the degree of flevion or
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extension of the joint under treatment, no attempt should be made at fur-
ther correction while applying the maintenance cast. The cast for the lower
extremity will usually extend from the toes to below the groin Plaster of
Paris cylmders starting above the ankle are not satisfactory maintenance
casts as they tend to slip down and cause pressure above the ankle or over
the patella no matter how well they are applied.

The maintenance cast should be stronger than corrective or protectne
casts because the patient may now merease his activitics Padding may be
limited to stockinette, sheet wadding or “Durocel” with a strip of felt in
a wax paper sheath applied to the dorsal midline or to both sides of the
extremity to facilitate removal of the cast.

With such a cast, some patients may be allowed crutch or cane ambu-
lation, while others have to remain wheelchair ambulatory, The mainte-
nance cast may stay in place for one, two or three months depending upon
the original plan for treatment,

Special Casts

Special casts were required mn a minority of cases as the basis for cor-
rective or elastic splnts for hands and fingers; in connection with a partial
orthopaedic apphance for an extremity; or, where correction of flevon
deformuties at both hips, as well as flexion contractures of both knees, ca!led
for a very large, heavy and cumbersome cast. In one case of multiple
joint involvement, the weight of the cast alone would have caused pressure
and probably bruises and hemorrhages in a patient with a long .clom.ng
time It was necessary to place this patient with large double hip spica
m balanced traction to the overhead frame of a fracture bed, thereby elimi-
nating the nisk of too much pressure At the same time, gravity was utthzed
mnstead of a Quengel for correction of the flexion contracture at both Jups
(see Figure 62d)

Plaster of Paris Negative Models or Molds for Orthopaedic
Appliances

After satisfactory correction of a deformity or flexion contracture .ha:
been achieved by the use of corrective Quengel or wedge casts, the patien
1s ready for fittng with an orthopaedic appliance. ¢ Pars

All major orthopaedic applances should be made to plaster ol
models

During application of the plaster of Paris cast to
a positive model on which the orthopaedic appli et
atraumatic handhng of the patient is required as for all oth_er phases ;, gl
ment. Jomt irritation leading to hemorrhage must be nvoxde'd Att 13 .
time, care must be taken not to lose any degree of correction already

be used as a mold for
is designed, the samé
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tained. Whenever a plaster of Paris model is made, the joint or extremity
under treatment must be quiescent, that is, without pain, swelling, redness
of the shin or local heat. The plaster of Pans cast is applied over one layer
of stochmette. To facilitate remaval of the cast, a -inch strip of felt in a
wax paper sheath is placed along the longitudinal midime and, if neces-
sary, held there with crepe paper. Bony landmarks and joint axes are
marked on the stockinette with indelible pencil, The plaster of Pans is
then applied as fast as possible and this time carefully molded to the bony
prominences, When the cast 1s almost ngd, 1t 15 cross marked with m-
delible pencil along the cutting Ime to secure adaptation of the cut edges
of the mold after removal. After cutting the cast over the strip of felt,
this strip is pulled ont and the stockinette 15 sht with bandage scissors
Using as many assistants as are available, the cast is slowly and earefully
spread apart sufficiently to Ift the hmb from st Considerable help 1s re~
quired to maintain unchanged the position of the extremty after the cast
has been removed, while the bracemaker and his assistant close the cast
to the mold by turns of wet gauze bandages

The making of this mold of the extremity 1s followed by reappheation
of 2 maintenance cast which may be hight in weight as 3t will be worn only
for the week or ten days unti! the orthopaedic apphance 1s ready for fitting



CHAPTER 4
Orthopaedic Appliances

The seconn important phase in rehabilitation of the patient crippled by
hemophilic arthropathies covers fitng with orthopaedic appliances to
maintain the benefits achieved under the corrective treatment discussed 1n
the previous chapter. The history of hemophilia patients will, in most cases,
demonstrate that endurmg rehabiltation relates m large measure to the
quality of the orthopaedic applance.

Unfortunately, the level of bracemaking throughout the country does
not meet the high standards required for the treatment of hemophilia suf-
ferers  Efforts of The National Hemophilia Foundation to organize hemo-
philiacs on a Jocal basts and to decentrahze hematological treatment by
creating chapters throughout the country have been highly successful But
there has been a tremendous lag on the orthopaedic side This was partly
because it was difficult to mterest a sufficiently large number of orthopaedic
surgeons in the treatment of hemophiliacs, but primarily because there
were only limited facilities for design, construction, fitting and repair of
the individuahzed type of orthopaedic appliance required by the hemo-
pliba patient  As a result, many of these patients still have to make long
and expensive journeys to New York City for orthopaedic treatment as well
as for adjustment and refitting of their appliances at regular intervals.

For the hemophiliac has no alternative to the orthopaedic appliance
that must follow corrective treatment As long as he cannot submit to sur-
gery for correction of deformities, stabihization of joints, or elmination of
severely diseased and painful articulations by arthrodesis, he must depend
upon highly individualized brace construction for permanent rehabilitation.

Bracemaking, the oldest branch of orthopaedics, has always been an
still remains an art, attracting too few of the sorely needed technicians to
1ts exacting and sometimes tedious methods. Even with ever-increasing
progress in k 1 fields, T lang conhnues to depend hrg.eb'
upon the craftsmanship and expenience of those concerned with designing
and building orthopaedic appliances. }

It 15 true that new plastic materials such as fiberglass, and metals ¥ vith
greater strength and hghter weight, including alumi: and mag
are being utilized in the manufacture of these apphances But the fact re-
mams that an individual brace, planned for a person with a specific de-
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fornuty, depends upon the shill with wheh a mokl of the extremity 1 made
for a plaster of Parls model and the techmque employed m handimg the
various matersals to their best advantage m brace construction.

We have always emphasized that individaal brace constsuction to plas-
ter of Pans models must be supenor 1 every mstance to a brace assembled
from stock parts. This as particularly brue for the hemophia patient who
depends more upon wdividuatized brace constriction than patients erip-
pled by fantile paralysis, cerebral palsy, arthritis or malumted fractores

As has been stated, correction of deformaties by Quengel and wedge
casts will rarely match the results ohtanable sn non-hemophilia patients
by the use of surgery. The maximum benefit that can be demed frot cor-
rective plaster of Parss treatment 1 o fawr weight-beanng al with
hemophislic arthropathies, factors such as accelerated growth of the medual
femoral condyle and the internal malleolus will cause some degree of va-
gus at the hnee, external rotation of the Jower-leg, valges postion of foot
and sometimes restriction of dorsflesion at the ankde. There may often be
a cansiderable degree of remdual postenor subluvation of the tibi mn re-
Lation to the long avs of the femur, thus moking the decaleified and large
femoral condyles qmie promment  Aside from bewg more defficelt and
more hazardaus to fit stack parts 1o these deformitses swith bending wons,
it 38 less accurate than to start at the begmmng by tahing a plaster mold
af the estremty to be braced  As the hemopluliac s sulnerable to the
shahtest trauma, undue pressure may cause subeutaneous or mtramuserdar
Beeding  An illfittng brace ean casily produce o decustutos, which conld
be catastroplue for a hemoplihae  In addition, meongruence of brace and
anatonneal axes will ereate sheatmy forees wingh, m hemoplulix, lead to
hemorrhages nto jomnts  Furthermate, 1f the commonly used double-bar
leg braces were suficiently packded to potect the vulnerable hemoplibac,
much of the needed suppost would be lost through the resthiency of the
padding

The orthopacdic apphunce for the hemaphithae must be designed ta
spread over @ sery large surface of the bodv the forees required for mam-

tenaniee of correct weight-hearng ahignment m order to reduce the pressure
et square mch of the edtrenuty Thits 15 evert more miportant f Lofstrand
Sprng Jeints or elasties are ssed for additional correctrion  Such farge sur-
fage contact between brage and extremity 15 bost accomplished by the me
of Jeather, that s molded over a plaster of Parn model  In addition ta
protecting the patient agawst undue and uneven pressore, the apphatice
mist preveut harmful motion or motion an the wrong direction

In some cases, a pabent's occupation and tpe of disability will demand
that the orthopactic applanee tcdude 2 means for restrictian of motion
For fnstanee, 5f an ankle st soth restnction of dorsflevon to 100 degroes
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is braced, the orthopaedic appliance must introduce a stop to prevent the
foot reaching the limit of dorsiflexion of 100 degrees. The reason here is
that if pressure is exerted on the foot while the patient is dnwing a car,
and dorsiflexion of the brace is not limited, the articular surfaces diseased
by hemophilic arthropathy would be subjected to constant trauma leading
to new hemorrhages

While providing protection, stability in the best possible weight-bearing
alignment and axis-correct mation for movable joints, the brace may alse
wtroduce further sublimmal forces by means of Lofstrand spring joints o
added elastics to obtan greater extension of a jomt than was present at
the end of the plaster of Paris period.

All these reqy of the hemophilia patient can be fulfilled only
by an orthopaedic apphance made to an accurate plaster of Paris model,
constructed scientsfically from the best materials, fitted without addstional
trauma and finished with particular consideration so that the orthopaedic
apphance itse}f should not entail a risk at any point,

Why is 1t so difficult to find adeguate facilities for this type of brace
construction?

One reason 15 that the number of hemophiha sufferers in need of ortho-
paedic apphances is, of course, infinitely smaller than the large section ?f
the population requiring appliances for the sequelae of infantile paralysis,
cerebral palsy, malumted fractures, hemiplegia and arthritis.

Orthopaedic treatment for these patients, strongly influenced by The
National Foundation for Infantile Paralysis, has successkully used various
types of braces that can be readily assembled from stock parts. In ovr
Iighly mechanized age, great effort has been expended to improve the
matensals and constsuction of assembly braces. They entail much less labor
and are considerably less expensive than, for instance, the individualized
molded leather-steel hemophilia Hessing brace. And, for most of the pa-
tients mentioned, they are satisfactory. As a result, there are m‘o' fe:v brace
shops interested 1n and capable of producing the individ brace
needed for the rehabilitation of the hemophilia pabent.

In outlining the most felicitous conditions for indivadualized brace;
making, cooperation between arthopaedic sucgeon and hmcemakcr caunod
be overemphasized A brace shop within the confines of the hospital, a&s
supervised by the surgeon, would be the ideal arrangement m\f':ml ‘ds
end, While the surgeon must educate the bracemaker to the spec{AX nee d
of the hemophilia patient, he, in turn, must })e f:ulr‘uhar with materials use
and techniques employed 1y construction of appliances. )

dMost agplmncespioi hemophiliacs are made to p!astm: of Pavni mﬂ‘:;[;
The ongmal plaster mald should be made, \"}1cx}gw~cr possible, b}. the ‘:sig'
paedic surgeon and made so well that the positive model requires n
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mijeant alterations, Just as the hracemaker should be present in the plaster
room ta see the patient and to assist 1n the making of the plaster of Paris
mold, the orthopacdic surgeon shonld mole frequent vsus to the brace
shop to abserve construchion of the new apphance, and supervise its fitting
to the patient when it has been completed

Initsal cost also militates agasmst mdwidualized brace construction The
fact, however, that a brace 15 worn for a fong penod of me and enables a
crippled person to lead a fairly normal, actne and productne hfe, should
influence any consideratson of cost How very trae ths is for the hemo-
philia patient whose continumg rehabihitation at the present time depends
entirely upon orthopaeche apphances. Moreover, an madequate ortho-
paeche apphance will cause repeated trauma resulting 1t recurrent hemor-
rhages Here, the most expensn ¢ orthopacdic apphance 15 mfimstely cheaper
than hospstalizatsons, transfussons and other forms of treatment

TYPES OF ORTHOPAEDIC APPLIANCLS

After sndividualized construction of apprevmately 200 major ostho-
paedic apphances made to plaster of Pars models, cortmn basic tvpes of
braees swers found most swtable to the particular defornuties of hema-
plubiacs This experience with 98 hemophiha patients has demenstrated that
a certain standardhzation of treatment 15 both desirable and possible with-
out neglecting the mdnadual requirements of each pataent

Bracing the Lower Extremstics

Startmg with a modernred version of the encavmg molded leathersteel
sheleton apparatus designed by Friednch son Hesang sn 1678, 4 Hesung-
type leg brage has been gradually developed for the hemoplubia patient

For purposes of suuphfication, ol molded featherstamless steel or -aly-
mmum braces made to plaster of Panss modeh sl be catled hemaphifyy
Hessing brages  Constrnction detals will vany depending apon mdividuat
requirements  Most Hessing braces will hase Lofstrand sprng jomty g
the hnce, mlted ankle josmts and sandal wm some, Lnee and ankle jomnts are
chmunated, others are made sathout hisce jomt but wath sslled ankle jomt
some have spevially comstreeted foot sechons for riged egumne o equno-
varus doformmties, finally there are Tower-deg, that s, Bedosothedamy Hew.
g braces wath ankle sprimg gosnts for carrection of ey defonmties,

In many eases, a welbpadded fove cap s mved 1 conne chian With thy
hemoptuha Husstig brace. for_athers an elastie attachiment » added for
temparary intsociac tion of small epsective forees to abtam a greator degree

of extension of the \uee
Occassnalle 4 speal-bar fower-leg brace sith malded Jeather sindy)
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Figure 44 Postertor flexible knee sphint and Ace bandage.

may be sufficient to maintam correct static alignment of the foot or to re-
strict dorsiflexion or plantar flexion by means of an ankle stop 3

Also made to plaster of Panis models are braces m which fiberglass 1
the chief material, These include cylinders for immobilizing the knee while

the patient is bathing or swimming, and fiberglass foot plates or arch sup-
ect a marked valgus

ports The latter are designed, m most instances, to corre .
position of the foot or to ight promi m I heads and painful
s deformity at a time when the major

callosities in cases of fixed equinu:
appliance has been discarded.
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Trgure 45 Hesttype dastic knee hrace

In cases requinng umasual construction of the foot section of the brace
for equnns and cqunovams deformaty of ighest degree, st may be im-
possible to abtain satisfactory fittig with u standavd brace shoe A molded
shac, such as the Alan Murray Space Shoe, has been used with suecess when
made over a plaster of Pans model of the foot sectson of the brace m cor-
rect static alignment of the enbire extrematy

Pigsre 46 Homophili ¢hatic knee brave withy
prece foam rabbes kil b
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Figure 44 Posteriar fleible knee splint and Ace bandage

may be sufficient to maintan correct static alignment of the foot or to re-
striet dorsiflexion or plantar flevion by means of an ankle stop. 3

Also made to plaster of Paris models are braces in which fiberglass is
the chief material These mclude cylinders for immobihzing the knee while
the patient is bathing or swimming, and fiberglass foot plates or arch sup-
ports The latter are designed, i most mstances, to correct a marhed ‘,ﬂ.]gus
position of the foot or to unweight prominent metatarsal heads and p:unful
callosities i cases of fived equmus deformity at a time when the major
appliance has been discarded
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Figure 43 Hewitt-ty pe elastic dnee brace

n cases requinng unusual construction of the foot section of the brace
for equinus and equinovarus deformuty of lughest degree, 1t may be mm-
possible to obtain satisfactory fitting with a standard brace shoe A molded
shoe, such as the Alan Murray Space Shoc, has been used with success when
made over a plaster of Pans model of the foot section of the brace s cor-
rect statie alignment of the entire extrenuty

Fygure 46 Hemophiha elastic bnce brace with qte-
picce foam sublicr padded tangue
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e sphnt).
Figure 47 New Lenox Hill adjustable knee sphnt (hemoplulia emergency sphint).
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Figure 48 New hemophilia emesgency splint used on the elbow
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Figure 49 Jointless double-bar 1schial seat leg brace with “Patten,”
fore-runner of hemophiha braces but not wsed for hemophika.

Double-bar braces are used for unweighting the entire lower extremity
by means of an 1schial seat. If unweighting of the extremity is mdicated,
and such cases are quite rare in hemophilia, all stresses on weight-bearing
should be transmutted from the region of the tuber ischit of the pelvis to
the ground This means that the brace should not touch or press on any
part of the extrenity Lelow the tuber 1schit Inasmuch as no pressure is
exerted on the leg, and the knee or ankle joints are either elimmated or
Tocked, st is not necessary to distribute the brace over a large surface of the
body. For this reason, a double-bar leg brace that is not made to a plaster
of Pans model, is permissible.

The smaller but frequently used orthopaedic appliances for temporary
support or for support and protection of the knee joint at night, such as
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the postertor fexsble knee sphint and the Hewitt-type elastie knee brace,
aze made to patterns and do not requre a cast

Appliances for the Upper Estremities

As rehabi of the hemophilia patient calls first of all for restora-
tion of stance and locomotion, many more apphances hase heen constructed
for the lower extremties than for the arms.

For the upper e . the appt most fi ty wsed 1 the

elbow brace, made to a plaster of Parss model, with fiberglass as s chief
component matertal Thus apphance has almost completely replaced the

Figate 50 Hessing type long Jug brace, tncorparating yebial strap seat and knee Jock
with lever actior
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Figure 51, Hessingtype long leg brace with “artifical quadriceps
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Hemophnha Hessing brace with Lofstrand spnng yomts ot huee,

Fogure 52

mlled anlle jomts, no sandal
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Figure 53. Hemophila Hessing brace, same as Figure 52, with attachment for tem-
poranly mcreased extension at the knee by means of elastics. Insert shows metal parts
used for attachment of three #32 elastic bands,

hemophilia Hessing brace for the arm. Made for either protective or cor-
rective purposes, fiberglass appliances are designed with or without lacks,
and sometimes with elastic attachments. In addition, fiberglass protective
splints, without jomnts, may be used.

For residual contractures of forearm, wrist, hand and fingers, special
sphnts have been highly indwidualized in selected cases, while Sterling
Bunnell's “active sphnts” and simple cock-up splints for the wrist, requinng
only a paper pattern, have greatly benefited many patients.

The patient must be ready for his brace before construction can pro-
ceed As a rule, this means that the greater part of a deformity must be
corrected by a Quengel or wedge cast before a hemophilia Hessing brace
or other major appliance may be ordered. A hemophilha Hessing brace,
constructed before sufficient correction of a flexion deformity of a knee
with posterior subluxation of the tibia, would be useless. Such a loss would
have to be calculated m terms of both jc waste and psychol I
trauma to the patient who would be needlessly disappointed.

There are, however, occasional exceptions. In cases where the imitral
deformity at the knee joint does not exceed an angle of 150 degrees
and is expected to yield rapidly to plaster of Paris correction, 2 model of
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Figwe 54 Hessng-tpe log brace, knve jomt efimunated, mlledt dngle fout and sancd
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f the knee

} Foam rubber

Figure 55. Two hemophiha Hessing braces (model 1951) for hemophhe
15 omitted on Jeft side

arthropathies, right and left knee (For x-rays see Figure 3
padded knee cap for protection and more effiment extension o
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Figore 56 Completely npid equinus deformuty of ighest degree required speet con
struction of foot sectrons of these hemopluha Hessing braces  Ankle jomts omtted
Budtm cork wedge makes patient sndependent of speend shoes  The plantar aspect
of the heel in this pletuse 1 at the lescd of the uppes margs of e

Figure 57 Hemophila fower-lg brace for corcection of resudnad equnus deformty

Witk Lofstrand spnog jomts at the ankle A separate ankle cnff o used to hold the

heel to the foatplste of the sandsl Notc the smill key mserted wito the Lofstrand

SPTmg Jont to elmmmate the spring action when the brace 1 put on  After removal of
ths hey, spang action forves the {oot gently mto more dorssifexion
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Figure 58 Two hemoplulta Hessing braces on 11-year-old patient Brace far

the left leg shows a new construction at the knee jont similar to subluxation

hinges used 1n a Quengel cast for correction of posterior subluxation of the

tibia This construction does not permit simultaneous use of sprng jont at

the knee, hence the artificnal quadnceps for extension Patient wears glove
molded shoes over the sandals of the Hessing hraces
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the leg may be made prior to application of the corrective cast, thereby
saving approsimately two wecks m the hospital  Only ravely has it been
possible to manufacture and fit a brace without mitial correction of the
deformity, depending entirely upon the spring action of the Lotstrand jomnts
together with added elastic attachments to obtam the additional 20 or 25
degrees of extension at the hnee necessary for good stance and locomotion

In certain instances, a force might be mitroduced m the hope of correct-
mg a genu valgam or a howing of the femur from malumted fracture while
the patient grows The growing hone represents o plashie matersal which
can adapt itself to the constant mfluence of a very small corrective farce

Figure 59 Manufacture of a Hessing brace Left to nght The plaster of Paris madel

has bean campleted The sems-ciretar bands for thigh and low e1-leg sections have bees

forged to fit the model The molding leather for the sandal 1 already naled 1o the

mode! The malding leather s stretched over the semicuctlir hands Note the develop-

ment of the sschial seat wn thss brace and th; wndaw over the pustenor aspeet of the
el
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of from h hihe arthro-

Figure 61. Arm brace for 0!

pathy at the elbow. Only two #832 rubber bands ate used on each side aver a U-shaped

metal brdge This elastic attachment can be removed when brace s worn for protec-

tion only Note the well padded strap 1n the cubital region which can be maved into
the most effective position as flevion at the elbow increases

In any case, an orthopaedic appliance may introduce mmimal correc-
twve forces only if 1t is certam that the extremity under treatment can toler-
ate such correction without suffering trauma  Great care must be taken to
avoid the use of corrective forces n the presence of ankylosis, ngd con-
tractures or bony deformities which cannot yield to correction.

Fitting the Orthopaedic Appliance

A hemophilia Hessing brace or a fiberglass apphance cannot be fimshed
for delivery to the patient without one or more fittngs These fittings e
quire great patience and careful handling on the part of the bracemilh‘f:
supervised by the orthopaedic surgeon. Usually a plaster of Paris mainte-
nance cast has to be removed from the extremity to be braced, in the way
described 1 the preceding chapter on plaster of Paris. Enough assistants
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should be present to make the patient comfortable, and to hold the ev-
tremity motionless when removed from the cast and while the unhined
rough sections of the new brace are apphed  After the fittmg, the maiote-
nance cast may be reapplied if it has been bivalved, or 4 new cast will
have to be made. I some instances, when good correcton s already
present and there s little tendency toward a of flexion contr
ture, a strong posterior knee splint apphed with elastic bandages, may
suffice for the two or three working days required for completion and de~
hvery of the orthopaedic apphance,

From what has been sad about the high susceptibdsty of the hemo-
phiha patient to trauma, 3t can be understood that the new orthopaedic
apphance must have a large area of surface contact and paddimg at po-
tential pressure points

Furthermore, it 1s highly jmportant that there must be no shift of the
Jeg within the osthopaedie appliance wheu the posthion of the extrenuty
15 che d from bent to ding and walkwng. Correct alignment
of brace ates with the anatomical axes of the joints m thewr present, fre-
quently abnormal, posstion can best be cheched by x-ray films of the
patent wearing the brace and bearing weight on the leg under treatment
These films will show at a glance of brace and anatosmcal aves comade,
and the exact adjustment that is necessary if they do nat.

After the well-fitting orthopaedic apphance has been delivered, it 1
sometimaes advisable to let the patient wear the brace for a day or two
bed or m the wheeleharr befare he starts standmg and walking The ortho-
paedic apphance should become part of the patient’s anatomy as a welk
fitung denture becomes part of the oral canty

Before standing and walking can be stacted, @ suitable shoe mast be
selected to be worn with the brace At first, st 1s good practice for young-
stess to wear a basketball sneaker hefore a deciston can be made regarding
the use of a stock surgical shoe, a brace shoe, a custom-built orthopaedic
shae, or one of the Alan Murray $pace shoes made to a plaster of Paris
model The basketball sneaker 1s quuite satisfactory, even for a long period
of tme dunng the summer, fitting easily over most hraces unless an un-
usual degree of deformity n equinus or equnovarus posthion 15 present.

In tting a shoe, the same precautions ta avoid pressure must be taken
as m the mannfacture and fitng of an orthepaedic apphance  Usually, the
shoe 15 in contact with the foot at the postenor aspect of the heel where
pressure 15 mot snfrequent. Most hemophulia patients require softemng

of the counter of the shoe, and, sn many wmstances, 1 stock shoe has to be
fitted with a cuff to prevent the foot section of the brace from shppmg
In addition, creps rubber soles are highly benefioial as shock absorbers.

At tlus pount, the patient is ready to recene mstractions for mtelhgent
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use and care of his orthopaedic appliance. Without these, perfect brace con
struction and fitting are wseless. In formulating these instructions, the
patient’s age, general condition and occupation have to be considered as
part of the mdication

Adjuncts fo Rehabilitation

There are also many factors to be evaluated in judging when canes,
crutches and wheelchairs con be used as helpful adjuncts to rehabulitation.

I the patient has not walked for several months or even years pnor
to correction of his deformity and fithing with an orthopsedic apphanee, st
1s hest to start ambulation between parallel bars ar with a walker. Parallel
bars are preferable because they permit better supervision of the fitting
and function of the orthopaedic sppliance while waflang If the patient
has used crutches before treatment, he may start out crutch ambulatory
after he receives his apphance, discarding his crutches for one or two canes
as soon as he has leamed to make good vse of his new brace. The use of

P

Figure 62 Case #5682 (age, 15) (See Figures 2529 for vrays, Figure 60 for arm
sphnt ) Rehahilitation of mast severely erippled hemophiliac  Patient, age 15 (1951)
to age 20 (1955), Advanced mvolvement of all extremsty asticulations from shoulder
to fingers, hip ta taes wath bilateral bony ankyloms of ankle and foot  Marked shorten-
g of upper extrematies  Rignd flevion and adduction contractures at both aps  Flewon
cantractures at both knees
(2, b and ¢} Condition prior ta treatment (1951}, {d) pelns and right lower ex-
wermty wnmobilized mn hap sprea, Jeft Jeg i plaster of Pans cast from toes to below
srom Fiest stage 1n correction of flevion contracture at left lep The cast was suspended
sm balanced traction to overhead frame of fracture bed ta avoud hemorrhages mto shin
and subcutaneous tissues from weight of the cast Redoaing the balwneed traction for
the cast of the left leg by one pound, a subliminal force acting constantly was created
o extend the left hip  Later, the cast was wedged st the ree for casrection of flexian
{e) after Ful of flexion at left hap and knee,
thess jomts were smmobslized 1n plaster of Pang hip spres while the nght leg was pre-
pared for 2 cast from toes to below grom to comrect flexon adduction contractare at hip
and flexion contracture at knee, (f and g) the left hup spica mamntamerd correction of
top and knee wiule correcton of fewon contracture at nght hip was camed out sim-
larly ta that of the left so {4} Adduction contractures at both hips were then cosrected
with tusnbuckle between the twa casts  {h} The nght leg was fitted wath hemophihia
Hessing brace The left leg remained n plaster of Pans cast (1) Hemophilia Hessing
braces were Rtted to bath legs *Nate the postercar Beable knee sphnt next to the sight
leg which was used at mght to mamtan extension at the knee  {y} Foot sections of
hemopluha Hesnng braces required no ankde jovats because ankle jomnts were ankylosed
Moderate degree of equmus deformity had 1o be supported by wbuilt cork wedges in
the sandal to permat use of regular shoes  (k ancl 1} Patient, age 18, became amabulatory
without canes wearmg both hemophiha Hessing braces and Fhesglass protective and
comrective applhance on nght arm  {m) Patient obtawed dnver's heense for speciily
fitted car  He can handle the brahe of the car wish the sight Jeg after unlocking the
knee joint of the brce A special construction was needed for thss purpose

P
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Figure 63 Case #5630 (age, 6). Volkmann's Ischemma left forearm (a and b) X-ray
control of action of Sterting Bunnell active splint for doruiflexion at wnst (¢ an
Aluminum sphnts of various designs made by patient’s father.
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long crutches 1s discouraged as the trauma they inflict on the shoulder
can cause temporary hemorrhages or, at worst, the development of an
additional hemophilic arthropathy.

If crutches are required for a long period of time, forearm crutches are
preferable to long crutches Where hemophilic arthiopathies of the elbows
are present, forearm crutches can he wsed in connection with a fiberglass
protective brace with or without locking device at the elbow.

Small folding wheclchars with adjustable leg rests and biakes are of

N
\} :

Figure 64 Case #5630 (age, 6) I bl h nght knee H \

arthropathy Jeft elbow Volkmann’s Ischemia left forearm from fracture at age 18

rmonths Treatment of hand started at age 6 (Left upper corner) Before treatment,
{nght upper comer and fower nght and left) after treatment for one year
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great value for any hemophilia sufferer no matter how good his rehabihta-
tion. Fatigue will have to be avoided regardless of the use of orthopaedic
appltances, and a small folding wheelchair is a very handy device for the
patient to use periodically in house, garden or workshop even if he Is
capable of walking without canes. Eventually, the patient or his parents
will Jearn to recognize the point of tolerance for physical activities without
risk.
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Case Histories

\Vmu: INTENSIVE study of the case Iustorses of 56 patsents with hemophulic
ded the basic wf for this suney, 21 of these
lustones have been selected to demonstrate specific aspects of hemephic
management and orthopaedic rehabiltation. Detaled and chronological
presentation of these historses sill reveal more dramatically than any sta-
tistical tables factors such as the value to 2 hemophabia patient of mdivid-
vally & i appl: the possibibity of arthopaedic velhiabil de-
sptte extensine jomnt destruction, or perhaps the lugh level of orthopaedic
rehabilitation after a single hospatal admussion
Following these 21 narrative lustories, brief abstracts will appear of
the remainng, 33 cases compnsing this study
At the back of tlus book, Chast I, which includes 6 pages of tabular
matenal, records the basie statistieal data from each case hustory
Far gach of these 56 patients, Chart I mchudes mnformation about age
at first orthopaedic examination, chnical onset of hemophilia, famuly tus-
tory of hemophiba, ocenrrence of hemorrhages 1n cycles, mternal hemor-
rhages, previous orthopaedic treatment, first major joint imolvement and
tot.ﬂ jount s olvement, degree of general disabulity at first exammation and
X at first ¢ , Lenox Firll Hosprta! admissions,
orthopaedic treatment 1n the hospital :md on an ambufatory basts There
1 also data relating to rehabxh!anon zxt the end of the Brst actne phase
of general osth i} b at date of last contact
with the patient, and redoetion 1 size, type or number of major ortho-
paedic apphances where this has occurred

NARRATIVES
Case #5112

The history of Richard O 15 of speaific interest for three reasons  First of all
af the time of his mitsal orthopaedic cansaltation on Aprid 12, 1930, treatment of
hemophihic arthropatises was still in the expertmental stage  Chrenologically the
second case m our serres, this was by far the more acute of the two By 1950,
our generdl p dere for mana t of & hahie jomts was clearls defined,
but there were stilf mamy techimead detals to be explored and tested  Fis ongmal
orthepaedic appbance, for smtance, was constructed empincally rather than
sccordimg to established scientific prinetples. and he recened several hpes of

1105]
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treatment that were later abandoned in the light of more complete knowledge

Secondly, this patient’s hemophthe arthropathies were very difficult to vray
as there was extreme decaleification of all osseous structures. A-P flms of the
night knee could not be taken at all because of the marked flexion deformity that
had developed.

Chnucal onset of the disease dated from infancy with a hemorrhage into the
serotum. When the patient was 6 years old, the first articular hemorthage in-
volved the left knee and the flexion contracture that resulted was never fully
controlled. Six years later, after severe and painful hemorrhages into the nght
side of the abdomen origmating from the hidney, Richard was hospitalized for
many weeks and developed a sensory impairment at the anterior aspect of the
nght leg and a flevion contracture at the knee. Bedridden or wheelchair ambu-
latory suice that tume, the boy suffered many other attacks of hematuna as well
as hemophilic arthropathy of the elbows During his long and severe hemophihic
history, he received no orthopaedic treatment except for knee sphnts at the age
of 6, and only two transfusions as s veins were very poor and incistons healed
slowly. Generally 1n better concition during summer months, the pattent was
able to swim twice daily and move his legs more readily under water.

Although he became chronically disabled at the age of 6, he received neither
orthopaedrc nor } 1 1 during his early years.

By the time of his original orthopaedic consultation, the boy, at 14 years of
age, was negatwvistic, fearful, depressed, despaining of his condition and unap-
proachable His apprehension so terfered with initial orthopaede !rentnfenl
that three general anaesthesias for the frst plaster of Paris correction of the right
knee joint were needed Even after the patient had achieved an entwely drfferent
outlook on life by the time he was 20 years old, he continued to need therapy
and gmdance For whenever a hemorrhage threatened, his anvety developed
out of proportion to organic changes This was particularly critical as he was t0
suffer meny ternal hemorrhages, particularly into the kidneys, requiring pro-
longed hospital admissions and many transfusions

Although hemophihc involsement at the time of first emmmatmn'alsa n-
cluded the elbows, orthopaedic treatment was hmited to the knees whlc.h were
the mamn source of the patient’s disabihty Chnical and roentgen examinations
revealed that a moderate degree of muscle spasm increased the tendency to-
ward flexion deforrity The night knee showed 2n unusual ‘.iegree of deformn:‘)"
with marked enlargement of femoral condyles and lmitation of ederllslor'lm "
75 degrees The patella was hardly palpable between the femoral candydes oon
left lower extremity showed greater atrophy than the nght, due to Jong dura of
of hemophilic arthropathy at the left knee. The joint was held mn extension
140 degrees.

Orthopaedic tre: :
a year from Apnl 12, 1950 to March 1, 1951 Prior to hospit:
treated, at the mother’s request, with underwater exercises c
Hubbard tank at the hospital to mduce lar relaxation Orthop )
ment was then delayed by a severe hemorrhage into the nght kidney re

i i t
atment was divided into several periods, the first lasting almos!
alization the boy was

twice weelly m 2
dic treat-
quirng
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three months of bed rest. Durmg this me, the patient was becoming ncreas-
ngly depressed about the condition of the nght leg Thereafter, he recenved a
senes af appheations of Alphatron (Fadon Owmtment) to the nght Anee for m-
flammatory changes resulting from hemorrhages These had no sigmicant effect
on the condition of the jomt
The patient was fnally hospitahized on Nevember 10, 1950 The night knee,
to be treated first, showed marked tenderness on palpation over the medial con-
dyle of the femur. Active extension was not possible beyond 85 degrees Be-
cause the patient was so apprehensn e about the knee, treatment entasted 2 great
responsibtlity and the psychologeal effect of fasture wpon the patrent had also
to be considered, Treatment was further delayed by a tonsil infection Afer the
patient’s general condition had smprosed and Ins tension hadt dumimished, a plaster
of Parss hap spiea was apphed to the night leg under Pentothal sodsum-gas anaes-
thesia The nght Loee could be extended from 75 degrees to 115 degrees and at
the same hme, the Jeft Inee could be estended to 140 degrees The hip spica, me
tended for wedgng at the knee, was apphed i two sechons, one sbove and ove
helow the knee joint with a cuff umting both sections at the knce  Reachion to
the anaesthesa was se stormy and prolanged that the Jeft leg had to be bandaged
with sheet wadding and ganze bandages to avord yury from the cast on the
nght leg  Despute these precastions, the patient sulfered multsple subcutanecus
hemorthages and breses
The cast, however, was well tolerated, and was wedged ¥ days Liter. For
tlus procedure, sectal Avertin was employed as the patient was not sufficiently
cooperatine to permat a wedging or change of cast vathout the use of a genernd
apaesthesta  Avertin was well tolerated and the night knee could be extended to
140 degrees At the same time, a model for a hemophifia Flessing brace with
Tofstrand spring joints at the knee and simple ankle jomt 20d sandal was made
for the left leg  After removal of the wedge cast fap sprea on the nght leg ten
days later, the knee was held wm edtension of 150 degrecs with persistent and
marked postenior subluvation of the tilwa but with much less enlargement and
swelling than previously noted It was now possible to make o plaster of Pans
wodel of the nght Jeg to be used m the manufacture of a hemophiha Hesang
brace that nas jorntless at the knee but included a smple anlde jont Thereafter,
a mamtenance cast was apphed to the nght leg unttl apphances were delivered
om Jamuary 2, 1951 The right hemopluha ¥essing brace wvas completely success-
ful from the start, winle the brace for the left leg had to be repeatedly altered
uattd it was Bnally considered satssfactory on January 1%, 1931 In a very short
time, the patient began to walk between parallel hars Despite hemornhages inta
right shoulder and hand, the patient's general conditon had amproved consider-
ably while he was undergomg corsective treatment, and by the time he was dis-
charged from the hospital on Jumusary 27, 1951 after a 78~day adrission, hss men-
tal attitude had become optimstie
A general examination on February 15, 1951 showed that the patient had
gawed some woight, the muscolature of both tughs had ncreased and there
was connderable smprovement 1 the degree of caleum densty at the hnees



108 HEMOPHILIC ARTHROPATHIES

Furthermore, the boy was able to get in and out of a wheelchair without help
and to perform his walking exercises with great skill and endurance. He had
learned to walk amazingly well with Lofstrand forearm crutches. Support of the
night leg by the jointless hemophila Hessing brace was sufficient but the left
knee continued to show a tendency toward flevion on weight-bearing, Attempt-
ing to eliminate this problem, the spring tension of the Lofstrand joints was -
creased As the patient was Jeaving for Mexico, he was also fitted wath a small
double-bar plastic splint to be wom at night and for swimmng.

The second period of orthopacdic treatment lasted from November 5, 1951
to December 6, 1951 and included a brief hospital admission  Upon examination,
the patient, then 16 years old, appeared to be shghtly overweight, in excellent
sprrits, more mature mentally and anvious to cooperate, He had suffered a fow
hemorrhages into the right shoulder which left no residual symptoms of hemo-
philic arthropathy The musculature of the upper extremnties had become strong
and the legs exhibited marked improvement in volume and muscle tone. Shoul-
ders, elbows, knees, feet and ankles showed most satisfactory recaleification of
osseous structures. There was some decalcification throughout the head of the
right humerus but no evidence of involvement with hemophilic arthropathy at
shoulder jounts. During a 5-day hospitalization, plaster of Pans models were
made for a new hght-weight hemophilia Hessing brace with Lofstrand spring
joints for the nght leg, and a hemophiha Hessing brace similar to the origmat
one, but also ighter 1n weight, for the left. These appliances, dehvered on No-
vember 29, were immediately satisfactory and the patient was well equipped to
leave for South America where his famly planned to hwe for approximately 2

ears.
Y On March 31, 1954, when Richard returned for his third period of treatment,
he had grown considerably and was extremely mature for his 18 years. 'lthousth
mostly cane or wheelchair ambulatory, he was a})le to stand without app.llanfﬂl
He had had no sigmficant trouble from hemophihc arthropathies in the intenim,
with only an occasional swelling of the nght or left clbow after using his canes

too much He had suffcred, however, a severe cut of the left ffth finger, losing
S — © Y+ mm oo of Sadgp at the

leveloped

sted with

intermittent kidney hemorrhages . o
The right leg was remarkably stable and the knee had remained asympw'rﬂ;‘ﬂ

and evtended to 165 degrees The left knee showed AGE 140 degrees. g’e
was some restriction of motion at the ankles with dorsiflexion limited to 100 de-
grees on the right and 80 degrces on the left. Occasional episodes of swel:;:’lf
and pain at the right ankle from a small hematoma had occurred bccans: N‘ise
paedic apphances had begun to wear out and requred }'cplacemcnt. .Ot ed:r u;
they had served their purpose very well Even climbing 2.5 steps in or o
attend high school had caused no discomfort Plaster of Paris models "‘ﬂe‘oinls
sequently made for new hemophtha Hessing braces with Lofstrand spnngh) ot
at the knee Extension of the right knee was limited to 165 degrees, of the
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knee m 145 degrees ‘The apphance for the left leg was also fitted with an elastie
for 1 exten: at the knee Delwery of the new apphances,
delayed by an i b andal hage into the nght shoulder,
was finally made and the patient vwore them comfortably with new shoes with
shock-absorbing erepe rubber sales Treatment dunng thes period alsa included
aspiration of the bhister on the left Afth fnger
At an mterval exammunation on August 24, 1954, the patient stood and walked
better with his braces than ever before He had suffered no further hemorrhages
wternally or otherwise since Apnl 1033 Correction of the eversion of the nght
foot, intended by the new brace, was fully accomphshed The left knee remamned
fleuble to AGF 90 degrees while the right was extended ta 170 degrees The
musculature of both Jegs was greatly smproved. Relalahtation had proceeded to
the point where the patient, about ta enter college, had obtamed Ins drver’s be
cense, swam segularly, and was able to take a few steps without braces
When next exammed on Apsi 4, mas the bay's general condition was ex-
cellent and he had e d no b h or other disabihities winle
college The left knee joint and the left quadnceps functioned so well that the
springs of the Lofsteand knee )mms were removed
Ten days after tins it Ruchord was hosprahzed with
an seute hemorrhage into the le(t grom ot the left lower abdomnal quadrant
with marled secondary anermz, and complunts of severe pan m the left hup
regon The impendmg flevon contracture was almost completely prevented,
however, by proper posiioming m bed. By Apnl 23, 1955, alter a 9-day bospital
admusston, the patient had recovered sufficiently to leave the hospital cruteh
zmbulatory with only a shght ressdual flevion contracture at the Jeft p s
secondary anemia was entirely correeted Tlus boef episode of bleeding mto
the soft tissues of the left lup and lower abdominal region reversed rehabilstation
of the left Jeg as 1t was followed by weakness of the Jeft quadnceps and by sen-
sory smparment on the dorsum of the left thigh It was therefore necessary to
ceapply the Lofstrand springs to the hemophiha Hessmg brace an haghest tens
swon On May L, 1955 the patient was able to return to college crutch ambula-
tory and permitted to lead a sedentary hfe
When seen on August 24, 1955, he appeared 1o have made a good recovers,
walkng and drving once agam, although he contmned to complua of hypes-
thesia and paresthesit on the dorsum of the left thugh and of pezsistent weakness
of the left quadniceps  Motion of the left knce jomnt ranged from AGE 150 de-
grees to AGF 70 degrees With the Lofstrand spring jomnts m Tughest tension,
fie had enough strength to handle the brake of his specially cquipped car with-
out vk He had hod no sigmficant hemorthages although he suffesed a hema-
toma at the night ankle and a short epusade of hematuny
On November 25, 1935, an excellent report was recened from the patent’s
mother  Although the springs of the Lofstrand hnee jomts on hoth braces had
been broben, ambulation was much mproved without them
Seen an Apnt 3, 1956 dunng hus Easter vacation, the patient’s general con-
dhtion was better thon ever and he was m very good spunts  His posture had
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improved and he had been watking as much as three city blocks without pain
and undue fatigue. As both hemophihia Hessing braces were in poor state of re-
pair and required i diate rep} plaster of Paris models were made
of both legs for new applances

Hardly more than 24 hours after this examination, the boy suffered an acute
loclang of the left knee with considerable pain when getting out of a tauecab
The joint was held m flevion of 140 degrees Relapsing into a state of complete
anuety, he refused to move the left knee because he was afraid of a hemorrhage.
Sedation and an attempt to relax the left leg by prolonged hot baths faled At
this time the patient’s mother reported that he had been undergoing psychotherapy
with some success but that he seemed extremely apprehensive whenever he came
on a vistt to New York City When exammed on April 5, he was almost hysterical,
refusing to move his left knee  He would not wear the brace and was unwilling
to get out of lis wheelchair. Because of his neurotic reaction to the condition
of the left knee, he was promptly admutted to the hospital.

Roentgen exammation of the left knee joint showed no soft tissue swelling
or evidence of lmd  Companson wath flms taken 1n 1951 showed some improve-
ment 1n the appearance of the osseous structures with increased calcium density
and better trabeculation The articular surfaces, although bare of cartilage, 2p-
peared more smooth

Under complete bed rest, sedation, in of D 12 and psych
by his psychiatrist, the patient’s general condition as well as local findings at
the left knee gradually mmproved untl he was able to reapply the hemophiha
Hessing brace By Apnl 11, 1856, he had lost most of his fear and anxiety. Ex-
tension of the knee was again possible to 150 degrees and he was discharged
from the hospital after a 6-day admussion Retuming to college the next day,
he remained 1n the mfirmary for a few days until he had regamed his confidence
and was able to walk as usual. On May 11, 1936, the new apphances for the
lower extremities were fitted and delvered, .

The latest report indicated that the boy was getting along very well vesth bis
new appliances. He was even able to change a tire on his car without any assist:
ance and without undue aftereffects

From tune to time the psychological aspect of this case has been m{efu.l]y
reviewed Although this 1s not the province of the orthopaedic surgeon, its ¢
latwonshep to orthopaedic t of hemophiliacs must be 1 d " s
sigmficant that a remarkable change in the mental attitudes of this ?atnept w
curred after the first period of rehabilitory treatment, particularly dunng‘hxs stay
n Mexico, where he was able to Jead a more active hfe. He became quite opti-
mustic although penods of depression with marked anuety were sh]} nl))f' '2'
frequent at the first signs of hemorrhage He made great progress du{lﬂg s ":
year stay in South America where be engaged in 2 social hfe with mecs,};“:”Te
mmg and games At 18 years of age, he was much more mature and cou’ ﬂrs
his fate with more equamimity, But even at the age of 20, after 2 successful )l:’aas
1n college, he still required psychatric treatment to overcome anwighies suc
were 1 evidence duning his Last hospital admssion in Apnt 1956

N
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Case #5637 (See Figure 39)

At the time of first orthopaedic examination on August 1, 1951, Alan S, age
11, had been wheelchair or crutch ambulatory for 5 years becausc of a severe
flevion contracture of the nght knee The patient was one of four chuldren and
Tus only brother had died after a tonsillectomy at the age of 7 years There were
1o known hemophiliacs 1n the farmly’s ancestry

Apart from abnormal bleeding after circumaision and at 9 months of age
when he receved his first transfusion, he suffered no senous hemorrhage until
he was 6% years old At that time, a defimte injury to the nght knee led to hemo-
philic involvement of the joint which hecame markedly swollen, painful and
filled with blood Durning the next 8 months, the boy developed a flevion contrac-
ture of the knee which was treated by mampulation under anaesthesia, followed
by application of a plaster of Pans cast which remamed 1n place for sic months
While the leg was immobilized, the patient complaned of severe pain caused
by pressure from the cast at the heel and the mstep of the nght foot When the
cast was finally removed, a decubrtus was noted at the heel but the fleion con-
tracture of the knce had not improved No further treatment was offered and
the patient remained wheelchair ambulatory for eighteen months Thereafter, he
became crutch ambulatory although he had not borne weight on the nglt leg
since the ongmal mjury During hus eluldhood, he also suffered hemophihc 1n-
volvement of the clbows as well as an acute episode of gum bleedng His par-
ents claimed that he tended to bleed more reacily toward the end of March or
the beginning of Apnl

Clinical examimation of the nght leg revealed considerable atrophy of the
musculature in companson with the left side. The knee joint showed a range
of motion from AGE 125 degrees to AGF 75 degrees Roentgen examination of
the knec showed a severe hemophilic arthropathy with deformty, considerable
valgus position and marked posterior subluxation of the tibwi m relation to the
long avis of the femur. Articular surfaces of both femoral and tbial condyles
were uregular with more thinning of the arheular cartilage throughout the lat-
eral compartment of the joint. Femoral condyles showed more deformity and
wregular trabeculation with sclerosis of the bone close to the epiphyseal line
than to the tibial condyles There was generahzed decalerfication of the skeleton
and underdevelopment of the tthia  Films of the left knee jont revealed im-
parrment of grawth of the tibia but no evidence of hemophihe involvement

Elbows exhibited a tendency toward cubitus valgus with restriction of cx-
tension to 165 degrees on the left side and 175 degrees on the nght

Duning a $9-day hospital admssion begnming August 8, 1951, a plaster of

Paris lnp spiea was apphed to the right lop and Jeg under Avertm anaesthesia
and prepared for wedging at the knee  Although the cast was not tolerated and
the knee section had to be removed, the hip spica was utihzed for prehminary
correction of the marked posterior subluxation of the tibia by means of balanced
traction in a fracture bed with overhead frame, It was important that some cor-
rection of thus deformuty be obtained prior to treatment of the flevion contracture
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of the knee 1n order to avoid additronal damage to the articular surface of the
femoral condyles Furthermore, this procedure served to decelerate the pace
of orthopaedic treatment as the patient’s psychological difficulties had increased
and he secmed to requure more time to adjust to the hospital environment and
to treatment,

After the wedge cast hup sprca was removed to below the knee, a single lat-
eral x-ray film showed decresed postersor subluxation of the tibia, A Quenge!
cast hip spica, with subluxation huinges at the knee, was then applied and correc-
tion started with the knee held in extension of 135 degrees. The cast was well
tolerated but progress was extremely slow because of the unusual degree of
posterior subluvation of the tibia and the close contact of the deformed articular
surfaces of femur and tibia as well as extensive soft tissue contractures The
special sublusation joints, connecting thigh and lower-leg sections of the cast,
permitted simultaneous estension of the knee joint by regular Quengel, and
forward motion of the tibia in relation to the femoral condyles.

After extension of 150 degrees at the knee had been obtained, the Quengel
cast was removed in sections to prevent strain on the knee, and the joint was
immobthzed first with a dorsal sphnt and then in a maintenance cast As chmeal
and <-ray studies had indicated that it would be impossible to proceed with fur-
ther plaster of Panis correction without 2 period of rest, the patient was discharged
crutch ambulatory on October 6, 1951 with his nght knee extended to 150 de-
grees and the greater part of the posterior subluxation of the tibia corrected
He was advised that he might soon return to school.

On November 16, 1951, the mamtenance cast on the night leg was removed
and a second period of orthopaedic treatment, this time on an ambulatory basis,
was begun with apphieation of a new Quengel cast with subluxation hunges at
the knee. In short order, correction of the posterior subluxation of the hbia had
P led as far as the appl would permt, although at the same frme there
had been some loss of extension at the knee Three brass hools were then incor-
porated 1nto the proumal and distal sections of the cast with three No 32 elastics
fastened to the hooks to setve as unmterrupted subliminal forces for fusther
extension, A bridge at the knee was also inserted to improve the efficacy of the
corrective forces. The boy, however, had applied too many elastic bands in an
effort to straighten the knee as much as passible. The cast had caused too much
pressure on the knee and cut sharply into the skun below the gluteal fold Al
thongh thas had oceurred dunng a period when the patient exlubited very nittle
tendency toward hemorrhaging, and there was no bleedmg at alt from thg laccr[i
ation, a plasma transfusion was administered as a matter of prophylaxis, an
the cast was tnmmed.

On December 10, 1951, 1t was finally possible to take the plaster of Pans
model for the patient's first hemophilia Hessing brace, holding the xig‘l(_k."“
extended to 165 degrees, The apphance, constructed with Lofstrand sprm{[;'. joints
at the knee, ssimple ankle joints and sandal, was delivered on December’ o7 nﬂ:’:
the necessary padding of pressure pomts with foam rubber The patient W
immediately able to walk, using one cane, and to return to school
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Examimed several tunes 1 the early part of 1932, the patient appeared in
excellent general condition despite a hemorrhage into the left calf, and he had
no pawm or other symptowms at the vight knee The are2 of decubitus below the
nght gluteal fold was well healed and he was completely ambulatory wathout
a cane, bolhng the nght knee at AGE 155 degrees

On March 28, the boy luned of an 1y severe headache and
shortly thereafter had i and became He was quent}
taken to the hospital by ambulance in cnitical condition with an ntracranial
hemorthage During a 3-week admussion, he was subjected to necessary precau-
tionary treatment that mcluded otygen, gastrc lavage, transfustons with quick-
frozen plasma, and Dilantin®, and made a complete secovery  Neurological ex-

tion and an elect pl showed that the hemorrhage was prob-
ably estradural with @ possible affection of the Jeft oceipital lobe Throughout
this enforced 7est, the patient eontinued to wear the bemophilia Hessing brace
with added elastics, with benefical results.

The pattent had few hemoplute problems in the months preceding hus next ad-
mssion to the hospital for orthopaedic treatment At the end of May 1952, he
was hospitahized for 3 days for shght gum bleeding winch quelly subsided after
a transtusion and refngeratian

At 2n exanumation i August 1952, the night knee demonstrated the return of
a conssderable degree of fevion with a range of motsion from AGE 160 degrees
to AGF 130 degrees The musculature of the nght leg, particularly the calf, had
s0 ncreased m valume that construction of a second hemophshia Hessing brace
was required

On March 23, 1953, the boy was admitted to the hospital for further correc-
tion of the flewon and valgns deformities of the nght hnve and residueal postersor

subluxation of the tiua  Although the knee had remamed asymptomatie for a
year, there had been no additional impsovement i the degree of extension avail-
able from the Lofstrand spring jomnts The valgus deformaty was stll pronounced
Roentgen examnaton shoned sufficient articular space to allow further correc-
tion of the fevion deformuty without causing smpact of the tibial condyles agamst
the femur

During a 14-day admmssion, the ressdual flevon deformuty of the knee yrelded

surpnstogly quickly to the correctie force of a farge Quengel cast with sub-
Tveahon huoges gt the knee When the cast was removed on Apnl 7, 1953, the
jomnt was completely extended although residual postenor subluvation of the
tibia detracted from complete extension At tus pomt, correction of the valgus
Jef; counld not be hyhed wathont surgery The ald hemaphtha Hess-
g brace was readyusted, holding the knee 1n complete estension, and the pa-
tient was discharged from the hospstal completely ambulatory

When next examimed on July 14, 1853, the boy hod grown ronnderably and

had lost wesght at the same tome  hs general condibion remained excellent and
s gt had contimued to wmprove It was then deaded to vtilize this pened
of rapud growth for correction of the marked genu valgum deformity The
hemoptulia Hessing brace was accorcingly Btted with a speciad leather hnee
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cap to be attached to the external Lofstrand knee joint. It was planned that
gradual tightemng of the cap would correct the valgus position of the knee
Three months later, the patient had grown so much that a larger hemophia
Hessing brace was required As the knee cap had been quite successful m
correcting part of the valgus deformity, it was to be worn with the new ap-
phance

At a further examination on February 27, 1954, the appearance of the right
leg was better than ever The new orthopaedic apphance had been successful
m complehng extension to AGE 180 degrees despite persistent and marked
posterior subluxation of the tibia, and the valgus deformity of the knee had
been gradually decreased

In August 1954, the patrent was advised to discard the hemophilia Hessing
brace at mght The leather knee cap, however, was to be worn with the brace as
the small force mtroduced by this attachment could still be utihzed to decrease
the valgus deformity as Jong as growth continued,

On January 15, 1955, the brace was reconstructed to further eliminate the
tendency toward genu valgum deformity The knee cap was discarded as it had
started to interfere with fievon of the knee, and a pressure pad was added to
the hemophilia Hessing brace above and below the medial condyle of femur
and tibna. The patient reported at that time that he was attending a preparatory
school, and travelling comfortably back and forth by bus

By March 17, 1955, the condition of the knee was further improved with a
range of motion from AGE 180 degrees to AGF 140 degrees. Because the mus-
culature of the nght thigh had mcreased 1n strength, spring tension i the Lof-
strand knee jonts was removed

Aside from an 8-day hospital admission in the fall of 1955 for general debilita-
tion and for pam in the right hup, there were no physical complications through-
out the year The patient recewved a new hemopluha Hessing brace in December

When list observed on June 19, 1956, he had grown considerably but his
hemophiha Hessing brace had remained comfortable. Orthopaedic rehabihta-
tion was considered complete as the right knee joint had been free of pan and
other hemophilic symptoms since the first hemophilta Hessing brace had been
apphed 5 years carher In addition, the valgus deforrty had finally yrelded to
treatment and postenior subluxation of the tibia had been almost elimmated Ex-
hibiting remarkable physical endurance, the patient was able to stand and walh
with great facility as the function of the nght knee jomt had been lirgely restored

Case #5630 (See Figures 16, 63 and 64)

When James C, age 6, appeared for his first orthopaedic e\ammnn’o? on
August 3, 1951, he had been totally disabled for 10 days foll atl e
fnto the nght knee caused by an njury to the jomt. Examunation of !he knee

led d swelling, evid of free fuid, and a range of motion from
AGE 140 degrees to AGF 60 degrees

As these had been no faruly Justory of hemophilia, evtensive bleeding at
led the of the disease Other hemophiha symptoms




CASE HISTORIES 115

had been muld until the nght bnee was affected when the child was 5 years old.
Generally, the boy's bleedmg tendency seemed more pronounced at the beginmng
of summer,

The remarkable feature of this case hrstory, however, was not the hemophilic
arthropathy of the right knee Joint but rather the Volkmann’s contracture of the
Teft forearm which had developed after the pattent, at 18 montbs of age, had
caught fus left forearm, wrist and hand 1n the wringer of a washing nuachine,
After more than a year of unsuccessful physical therapy, the parents of the cluld
wete told that the left arm was a complete loss and no Jonger susceptible to
treatment. This dagnosis was fully accepted and the condition ot the forearm
was henceforth de-emphasized.

Examination of the lett upper extrenuty showed a typreal Volkmann's con-
tracture with maxrmum flevion deformity of wnst, hand and fingers  Although
the hand was useless, there was no evidence of nenrotopiead wnolvement The
elbow was slightly swollen with no siemficant restriction of mobion and the
shoulder was freely movable

Roentgen examunation of the nght knee showed moderate generalized de-
caloification of osseous structures  Soft tissutes showed 1ncreased shadow density
and fusiform enlargement The patella was alsa markedly enlarged. Articular
surfaces of femoral and hibjal condyles showed moderate roughenng with small
areas of bone destruction or compresston at the medial condyle of femur and
tibia Epiphyseal hnes were well preserved, and there was no evidence of bone
mvolvement beyond the epiphyses Osscous structures of the left knee were al-
most normal with the exception of a few areas of decreased caleium density
in the Jateral condyle of the femur

X-ray films of the Jeft elbow demonstrated a strilang evample of cystic bone
destruction caused by hemorthages There was considerable thinnmy of cartilage
with wrregularities of articular surfaces of uvlna, rathns and the Jateral condyte of
the humerus. The skeleton of the left forearm showed atrophy and a shortemng m
eompanison with the right side Large cystic areas were noted m the proumal
cnd af the ulna involving both coronord and olecranon There was moderate

£ of all osseous of the left hand and waist with the joint
held 1 Bevon of 85 degrees as a result of contracture There was no evidence
of hemophibic arthropathy distal to the efbow

The patient was hospitalized on August 8, 1851 for treatment of the nglt
Lnee and left forearm  His parents werc informed that carefully planned ortho-
paedic treatment, ncorporating many types of correctne techmques such as
Quengel and \wdge casts, active mrroch\e splmts and fiberglass braces, with
penodic )f of the extremity casts, would lead to
considerable recovery of the function of the left hand  Fortunately, the patient’s
father, a ghly skilled techmuan, was competent to buld apphances for Ins
son and maintain them m good working order

The fleion contracture at the mght Lnee presented no problems  After a
plaster of Pans model was made of the Jeg \vuh hxec held § i manmum extension
af 160 degrees, the was

P d by a wedge cast
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cap to be attached to the external Lofstrand knee jont It was planned that
gradual tightemng of the cap would correct the valgus position of the knee.
Three months later, the patient had grown so much that a Jarger hemophiliz
Hessing brace was required. As the knee cap had been quite successful m
correcting part of the valgus deformity, 1t was to be worn with the new ap-
phance,

At a further examination on February 27, 1954, the appearance of the night
leg was better than ever The new orthopaedic applance had been successful
in completing extension to AGE 180 degrees despite persistent and marked
posterior subluxation of the tibu, and the valgus deformity of the knee had
been gradually decreased

In August 1954, the patient was advised to discard the hemoplulia Hessing
brace at mght The leather knee cap, however, was to he worn with the brace as
the small force introduced by this attachment could stil he utihzed to decrease
the valgus deformity as long as growth contmued

QOn Januvary 15, 1955, the brace was reconstructed to further eliminate the
tendency toward genu valgum deformity The knee cap was discarded as it had
started to interfere with flevion of the knee, and a pressure pad was added to
the hemophtha Hessing brace ahove and helow the medial condyle of femur
and tiba The patient reported at that time that he was attending a preparatory
school, and travelling comfortably back and forth by bus.

By March 17, 1955. the condition of the knee was further fmproved with a
range of motion from AGE 180 degrees to AGF 140 degrees. Because the mus-
culature of the nght thigh had mereased m strength, spring tension in the Lof-
strand knee jomts was removed

Astde from an 8-day hospital admission in the fall of 1955 for general debilita-
tion and for pain m the nght hip, there were no physical compltcations through-
out the year. The patient recerved a new hemophilia Hessing brace in December.

When last observed on June 19, 1956, he had grown considerably but Tus
hemophilia Hessing brace had remained comfortable, Orthopaedic rehabihitz-
tion was considered complete as the night knee jomt had been free of pain and
other hemophilic symptoms since the first hemoplulta Hessing brace had been
apphed 5 years earher In addition, the valgus deformity had finally yielded 1o
treatment and posterior subluxation of the tibia had been almost eltminated. Ex-
hibiting remarkable physical endurance, the patient was able to stand and watk
with great facility as the function of the nght knee jomt had been largely restored

Case #5630 (See Figures 16, 63 and 64)

\When James C, age 6, appeared for his first orthopaedic e\ammatm? on
August 3, 1951, he had been totally disabled for 10 days following a hemorthage
mto the nght knee caused by an injury to the joint. Examination of she ;mﬂ‘
revealed moderate swelling, evidence of free flud, and a range of motion from
AGE 140 degrees to AGF 60 degrees.

As there had been no family history of hemophiha, extensive bleedmg at

i i revealed the e of the disease Other hemophiha symptoms
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had been mild unt:] the nght knee was affected when the child was 5 years old
Generally, the boy’s bleeding tendency seemed more pronounced at the begmming
of summer.

The remarkable feature of this case history, however, was not the hemophilic
arthropathy of the right hace jomt but rather the Volkmann's contracture of the
left forearm which had developed after the patient, at 18 months of age, had
caught hus left forcarm, wrnst and hand m the wringer of a washing machine
After more than a year of unsuccessful physical therapy, the parents of the child
were told that the left arm was a complete loss and no longer susceptible to
treatment This duagnosis was fully accepted and the condition of the forearm
was henceforth de-emphasized

Evamination of the left upper extremuty showed a typical Volkmann's con-
tracture with maxmoum flevion deformity of wnist, hand and fingers  Although
the hand was useless, there was no evidence of neurological involvement The
elbow was slightly swollen with no sigmficant restriction of motion and the
shoulder was freely movable

Roentgen examination of the nght knee showed moderate generalized de-
calmficabion of ossepus structures  Soft hissues showed increased shadow density
and fusiform enlargement The patella was also markedly enlarged Articular
surfaces of femoral and tibial condyles showed moderate roughening with small
areas of bone destruction or compression at the medial condyle of femur and
tibia Epiphyseal lines were well preserved, and there was no evidence of bone
involvement beyond the epiphyses  Osseous structures of the left knee were al-
most normal with the exception of a few areas of decreased caleinm density
1 the lateral condyle of the femur

X-ray Blms of the left elbow demonstrated a striking example of cystic bone
destruction caused by | h There was derable thinning of cartilage
with rrregulanties of articular surfaces of ulna, radius and the lateral condyle of
the humerus The skeleton of the left forearm show ed atrophy and a shertemng in
compartson with the right side  Large cystic arcas were noted in the proumal
cnd of the ulna nvolving both coronoid and olecranon There was moderate

of all osseous of the left hand and wrist with the jomnt
held in flevion of 85 degrees as a result of contracture There was no evidence
of hemophilic arthropathy distal to the elbow

The patient was hospitalized on August 8, 1951 for treatment of the nght
knee and left forcarm Hus parents were mformed that carcfully planned ortho-
pacdic treatment, incorporating many types of corrective techmiques such as
Quengel and wedge casts, active corrective splints and fiberglass braces, with
penodic bl of the extr casts, would lead to
considerable recovery of the function of the left hand  Fortunately, the patient’s
father, a highly shilled techmcian, was competent to bwild apphances for hs

son and mamntamn them 11 good working order

The flevion contracture at the night knce presented no problems After a
plaster of Pans model was made of the leg with knee hekl 1n maximum extension
of 160 degrees, the was

inte,

p 1 ted by a wedge cast
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As soon as the pattent was fitted with a hemophilia Hessing brace with Lof-
strand spring jomnts at the knee, he was able ta walk wth his hnee fully extended,
and without the aid of crutches or canes,

Treatment for the deformity of the left forearm began with appheation of «
Quengel cast from elbow to metacarpophalangeal joints The wrnst yielded more
rapidly than anticipated with only 45 degrees mussing to complete extension at
the time of the pabient’s discharge on September 8, 1931 after a 31-day admission

For the next 6 months, the cast was worn continuously. By mid-November,
the contracture at the wnst, and deformitics at metacarpophalangeal and prov-
mal phalangeal articulations, had been completely corrected  X-ray flms takeu
February 7, 1952 showed that evtension of wrists, hands and fngers had been
completely maintained and that there was better calcification of osseous striic-
tures

A setback occurred in March 1952 when a hemorrhage mnto the left elhow
required immobthization of the joint in a well-padded plaster of Pans cast At
the same time, the patient was mstructed in exercises to be performed severd]
times datly wsing a knuckle bender sphint A rubber bandage was also wsed
each day to force fingers mto complete flevion. Atter the cast was removed,
sphnting of the forearm was followed by the use of a Sterhng Bunnell active
cock-up splnt for the left wnst until the musculature of the arm was tested and
showed some response to electrical stimulation At this point, the patient was
given a portable electric machine with small electrodes to be used at home for
dasly stumulation of extensor and fexor muscles of the foreanm. {This procedure
was followed successfully until March 1933 )

During this pertod, the right knee had remamed fully extended and asympto-
matic and a new hemophthia Hessing brace was manufactured and delivered

On Febroary 24, 1953 a new senes of treatments was started for the Teft
forearm, wrist and hand using plaster of Paris casts and orthopaedie upphan'cﬂ
for correction of the restdual deformity and contracture due to the shortening
of flexor tendans  Elastic traction, applied to the fingers by means of small leather
Joaps, yrelded surpnsingly good results by March 7, 1953 and two weeks hl]t‘f
the four long fingers of the left hand werc completely extended Thereafter, only
mght sphinting and exeraises for flevion were necessary In September and Octo-
ber of the same year, further treatment mcluded the use of a two-picce ﬁhﬂ'i
glass brace with universal jomnt at the wrist, to improve dorstflexion and radi
abduction

b(D'y March 13, 1934, roentgen examnation of the left elbow and i})reanﬂ
showed increased crtension at the elbow to 163 degrecs, no further flevion de-
formity and only slight ulnar deviation of the hand due to flmﬂem’ng of the
ulna Al bony structures appeared better developed and eakeified -

Additional x-ray films taken op December 4, 1954 showed tremendous }'ma
provement n the appearance of osseous structures of the left elbow .‘::mhx
marked degree of Ieification and beculation. Large just: "M‘mL
cysts were mostly filled i with bope to the extent that they were hardly ‘;!S‘de-
szed, and bones were better calerfied, Although there swas still considerable
caletication of the left wrist and hand, all fingers were well extended
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Films of the nght ankle showed skeletal underdevelopment in comparnison
with the left side Also, the valgus position of the astragalus within the morhise,
which ewsted at both ankles, was shghtly more prominent on the night side.

Despite considerable mmprovement at the left elbow, additional rchabilita-
tion of the forearm was desirable and 2 fiberglass brace was constructed for the
Teft \\nst and hand to provide mcreased flenon Df fingers until the fist was

had also ind 1 preservation of structures
of the nght knee, '\nk]c and foot but hemophihc arthropathy was sufficiently
marhed there to warrant continved support although the patient had watked a
good deal without ns orthopaedic appliance during the summer A plaster of
Pans model was therefore made of the nght leg for a new hemophilia Hessing
brace

Following a series of hemorrhages mto the nght clbow, the jomt was ex-
armned on November 17, 1955 and found to be considerably enlarged There
was crepitation on actne and passive movements and a range of motion from
AGE 170 degrees to AGF 90 degrees Xeray films showed quite marked patho-
logic changes with constderable decaleification, small juxta-articular eysts, and
some mereased soft tissue around the jont

In January 1956, the patient recenved an alwminum brace for protection of
the nght elbow together with another hemopluha Hessing brace for the night
leg and, for the left arm, a fiberglass apphance with a jomt at the elbow and a
universal jomt connecting the forearm section with the hand section for further
correction of the wnst Three months later, a fiberglass apphance similar to that
worn on the left side was made for the nght elbow

Throughout a five-year period of observation, treatment of this pattent was
complicated by disabling hemorrhages wto the left thagh, teft calf and the clbans
The patient had also suffered a serious hemarrhage 1 September 1952 mto the
left 1liopsoas muscle which required prolonged bed rest and transfusions with
whole blood and plasma  Desell of a flevion at the left lp
had required positional treatment 1n bed with a sandbag on the left buttock

while the patient was prone until extension at the hup was possible to 165 degrees
and there was no more pamn

The left ankle had also been affected and roentgen cxamination in October
1954 had revealed a moderate degree of of the jomt
and slight osseous changes sul.,gesh\c of an earl\' st.\ge of hemoplhahe arthropathy

Despite these diffi to a well defined
plan While correction of the cnpplmg flevion contracture of the night hnee by a
wedge cast, and mamtenance of permanent rehabihitation i a series of hemo-
philia Hessig braces were faurly rontine, the rewardmg feature of the case was
rehabilitation of the maimed left arm for wluch all hope had previously been
abandoncd

As the family had to move from New York City, recent contact with the
patient n not as frequent as 1t had been during the Rrst 3 years of treatment
Although the boy's condition has remaned satsfactory, even greater rehabihta-
tion of the function of the lcft forearm might be possible 1f exammations could
be made at more regular 1nters als
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Case #5682 {Sec Figures D5, 96, 27, 98, 29, 69, 62)

An hng sl of rehabulitation in this sexies, Howard 8. was the
only patient under treatment with } philic invol t of gvery articulati
of the upper and lower extremuties When first examined on October 4, 1951
at age 15%, he was totally disabled and required transportation by ambulance
Crippled by hemopinhe avthropathies, he could not even tolerate wheelchnr
ambulation as he was unable to mamtain his balance in a sitting positon

Wath a family hustory that was negate for hemopluha, he suffered s frst
hemorrhage at cicumession. During mfancy, he sustained face injunes with
multiple euts and facerattons when he fell through the windshield of a car, and
again when he crashed into a muyror while climbing on his mother’s dresser.

Hosputal ad during childhood and early adolescence wese mostly
for artieular wvolvement although he also had many internal hemorrhages, with
bleeding from the unnary tract bemg the most difficult to control. Nusmerous

attempts to treat his deformtties by {pulation wnder hesia and with
plaster of Pans faled.
Tnitial chmeal and roentgen i revealed ad: 3 changes in all

articulations of the upper and lower extremuties with varying degrees of con-
tractures due to fnsolyement with hemophibe arthropathy. Al osseous struc-
tures showed marked decalcs$, and lack of trabeculation Knee jouts showed
90 degree flexion contractures and hips showed Heddon and adduction contrac-
tures. The presence of syemetrical bory ankylosis of feet and ankles in equinus
posthion was not related te hemophilic arthropathies but was eaused, in alf proba-
bility, by rheumatord arthntss,

Shoulders showed restnction of motion and both arms were conspicuously
short with elbows in flesion and k showing ¢ i tures VWrists
were stiff, and all fingers were deformed,

Treatment following these exsmmations fncluded ondy twe hospital admis-
sions specabeally for plaster of Pans correction That extensive orthopaedic treat
ment could be carned out Jargely on an ambulatory basis was due to the fact
that the ambulance of the re department m the commumty where the famly
lved was made avarlable to the boy without expense whenever changes of casts
were reqanred at the hospatal

Duning the first admission from Novemmber 6 to Noverber 27, 1951, a Quen-
gel cast Iup spica was apphied under Avertin anaesthesia to the left fower v
tremmty with the hip, knee and foot held in masimum fexon to mamebilize the
petvis for comection of the fexion eéntracture at the hip. After some degree ©
cotrection was abtamed, a similar cast was appled to the right side for the same
purpose

Because of the unusually compheated natare of this case, smultaneous £or
rechion of deformties at hip and knee on the side under treatment necessital
the use of such large and heavy plaster of Pasis casts that the weight of thesé
casts alone could have caused pressure sores, bruises and hematomas 'sﬂf‘
tisstees. Such inyuries weve avosded by placing the patient with lus hip spica in 2
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fracture bed and suspending the entire cast in balanced traction It was possi-
ble to use gravity instead of a Quengel for gradwal correction of the flevon
deformity at the bip by reducing the balanced traction for the leg under treat-
ment by Just one pound. Adduction contractures were cventually corrected by
placing turnbuckle screws hetween the casts on both thighs
Treatment of hips and knees was further implemented by a succession of
wedge cast Jap spicas  Plaster of Paris models were then taken of both legs for
hemophula Hessing braces and wedge casts were again applied until the ap-
phance for the night leg could be fitted. After a 21-day admssion, the patient
was discharged from the hospital with the new applance for the nght leg and a
wedge east for the left
Examined 4 days later, evtension at the nght knee had reached 170 degrees
with some valgus, and hips had mamtained some degree of abduction and exten-
sion  After fitting and delivery of the left hemophilia Hessing brace, extension
to 150 degrees was quickly abtamed at the bnee but there was a marked tend-
eney toward flevion under weight-bearing
Within two manths, cxtension at both knees had reached 170 degrees and the
patient was capable of sitting at a desk By July 25, 1952, he had begun to stand
with crutches As no attempt could be made ta correct the feet and ankles in
the equinus position 1 which they were anhylosed, special shoes were designed
with compensatory cork wedges to serve as a platform for the regular foot
sections of the hemophila Hessing braces
A second hospital admission, required durng this penod for oral surgery
under general Asertin anesthesia, was uneventful
Although the patient remamed free of hemorrhages for the next three months,
attempts at crutch ambulation were unsatisfactory as the left shoulder developed
great pam and the pattent was bedndden for evtended periods after usmg
crutches for only a short time While the left leg maintained a satisfactory degree
of cxtenston and supported the hody weight, the nght leg was held i poor
static ahgnment due partly to restriction of extension at the knec to 155 degrees
and partly to the fact that the nght shoe did not have the correct wedge A
walker was therefore temporanly substituted for crutches, and clastic attach-
ments for mcreased extension of the right knee were provided for daily use
By January 21, 1953, the patient was finally able to stand quite well with two
crutches  As the expenmental shoes had not been successful in compensating
for the equinus deformity of feet and ankles or i providing stability, 1t was
deaaded to build new lower-leg sections for the hempolubia Hessing braces
meorporating fiberglass foot plates and corkh wedges to compensate for the
Permanent equinus position  Once the entire compemation became part of the
orthopaedic applance, 1t was easy to Bt the patient with regular oxfords The
reconstructed apphances afforded better stability, and the patient, ambulating
comfortably with crutches, was free of pam at the left shoulder, despite v-ray
evidence of advanced destruction of the bumeral head By July 9, 1953, the
patient exmbited remarkable progress, walking long distances without outside
support of any hind and beginning to participate 18 physical activities such as
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ymature golf. Rehabilitation to this pont had been more rapid and complete
than anticipated

On July 19, a second hespitahzation was begun for further correction of the
right knee which had retrogressed to AGE 150 degrees, as well as for tntsal
correction of the Revion contractures of the right clbow, pronation and supma-
tion contractures of the right forearm and marked deformity of the right wnst
and hand

Roentgen exanunation dunng this 10-day hospital admission sevealed defe
mte recalafication of the left shoulder since ctu hes had been discarded

‘After o plaster of Paris model was madc of the right arm to be used it the
manufacture of a corrective arthopaedie apphance, 2 wedge cast was appl
to the entiwe npht leg and was successful m obtaming extension at the knee to
165 degrees This correction, combmed with dehvery of a pair of xcconstrude:i
hemophilia Hessing braces, provided considerable improvement in the patient’s
gait and he was discharged as soon a5 he recewed a fiberglass apphance for hus
nght arm

Duning the fall and early winter of 1933, the patient was hosptahized for 3
long pesiod of time and req 1 many transfusions for inal hemarrhages
He had recovered suffi 1y by the b of 1954 to svith school
and to work at a photography store

When next exammed on September 2, 1954, the patient reported that he had
taken a few steps without his apphances Comparison of new -Tay films of the
entire skeleton with those taken on July 20, 1053 rex ealed considerable wnprover
moent 1 calcium density and m clanty of structural detals, artributable to the

atient’s mcreased actiihies The left shoulder showed considersble healing

Ihile the left knee was extended to 160 degrees, the right showed no significant
improvement in extension although the patient was able to walk quickly and with
great stability It was then deaded that the spangs of both knees were to remai?
on Ingh tension and the right knee was to be further corrected by daly use of
yhree rubber bands worn over a knee bndge for at least one hour The fberglass
brace for the right arm, which had been incorreetly nsed antd then duscarded 88
it had mnterfered wath ctrenlation m the hand, was to be wom at pight vsing 0%
one rubber band for correction of the fexion eontracture at the elbow.

Periodic exarmations dunng 1955 indicated progressive rehabihtation of
stance and locomotion Leading a very active ife, the patient was able to }ﬂ“
{ull charge of the photography store where he was employed, and had recelved
his driver's heense  Since Yie had started to drive, range of motion at the hnees
had noticeably mcreased By the end of the year, examination of the Jower €€
tremities showed extension at the knees to 165 degrees with a moderate degre®
of posterior subtuxation of the tibian relation to the femu‘r and some t}egrer °.
valgus and external votation of the lower legs At the time, the p.xt}cnl c;;;g
sidered mampulation of stairs to be his main difficulty. Plaster of Paris mho .
wese taken of both legs for new hemophilia Hessing braces and»for fﬂg Ifu
fitting of the molded leather sandals, separate models wee taken ©

feet. Upon delivery, braces were locked at the knees in maumum gxtension 10
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an effort to provide additional stabality, However, as the pabent was unable to
dnve with the nght knee extended, the nght hemophiba Hessing brace was
fitted with a special device allowing the patient to unlock the knee jont of the
brace through his trousers whenever he wished to drive.

When last exarmined in May 1956, the patient, at 20 years of age, exhibited
rehabilitation surpassing that of many patients w:th lesser hemophilic involve-
ment  Almost ind d lly as well as § lly, he d to get
around very well and lus arms had become longer and more useful Wi orkmg

as a press p her, he was able to walk many miles to ful6ll
an asstgnment and to dnive hus specially eq d car with great cnd over
long distances. He was also about to marry

Case #5733 (See Figure 10)

Although there was no hemophilia mn John P’s ancestry, his older brother
was a hemophiliae and had died of the disease The pattent was therefore not
d, and did not any unusual bleeding until his upper lip
was mmjured at 4 yeats of age. Since then, he required frequent hospitalizations
for bleeding episodes, and, from the age of 8, suffered repeated hemorrhages nto
knees, elbows, wrists, ankles and fingers until a year prior to his first orthopaedie
examination on November 11, 1951 At that time, Mr P was 34 years old, and
although he had been afflicted with hemophilic arthropathies of the knees since
childhood, he had never received any orthopaedic treatment aside from a single
foot plate to unweight a pamnful callosity on the sole of s nght foot
Constant pain 1n the knee joints had reached the pomnt where daily doses of
narcotics and sedatives were necessary to enable ham to continue working as a
salesman and to dmve a car  Recently, he had been placed on oral Cortisone n
an attempt to eliminate both Demerol® and Codeme as far as possible
Describing hus day, the patient stated that he arose at 8 4 s and had to walk
about with crutches or a cane for an hour i order to be able to leave the houso
at 7.15 axr Towards the end of the morming, he required Cortisone which
provided relief until mid-afternoon when he repeated the dosage
Duning the past 4 years, hus knee jomts had become more and more pamful
He also suffered from a huge callosity 1n the metatarsal region of the night foot
which was almost more disabling than Ius Tl t 1 No one,
howeser, had proposed to remave the callosity because of the patient’s disease
Inthal exammation of knee jonts revealed no swelling or evidence of fld
but marked and to and pressure The range of
motion at the nght knee was from AGE 150 degrees to AGF 100 degrees and, at
the left knee, from AGE 140 degrees to AGF 80 degrees  Dorsiflexion at the nght
ankle was restricted to 90 dcgrees and elbows, though asymptomatic, shawed
mild & with of more marked on the left side
Boentgen examination of the knees showed the charactenstic destruchion
caused by advanced hemophilic arthropathy with very httle arhcular cartilage
Ieft at any of the articular surfaces Juxta-articular bone cy sts and coarse trabecu-
Lition were visualized at both knees




122 HEMOPHILIC ARTHAOPATHIES

X-ray films also showed some involvement of the right ankle joint with thin-
m;g of the space between the tibia and astragalus, more marked on the fibular
side

Duning a 22-day hospital admission, the large callosity under the sccond and
third metatarsal heads of the right foot was easily and bloodlessly removed and
three plantar warts beneath the callosity were excised A Lang-type cellulod
foot plate was then manufactured to unweight the site of the callosity.

As the pattent was dependent upon dniving a car to carn hiy hving, he pre-
ferred that treatment be hmrted to the left leg as he believed that major ortho-
paedic appliances for both lower extremities would make driving even more
cifficult  Accordingly, the left Jeg was placed in traction suspension until a plaster
of Paris model could be made of the leg for a hght-werght hemophilia Hessing
brace with Lofstrand spring joints at the knee A wedge cast was then apphed
which corrected the contracture at the knee to AGE 170 degrees  After the new
apphance was debvered, the patent was discharged from the hospital ambula-
tory without crutches and with no further pain on weight-bearing

At the end of the year, the patient demonstrated excellent results from wear
ing the hemopluha Hessing brace He walked better than he had m years with
no recurrence of pam or swelling at the knee He was. however, still taking
Cortisone every day

When next examined on February 23, 1952, Mr. P, reported that Cortisont
medication had been discontinued a month earher because of side effects of
the drug and that he had since developed a great deal of pan in the right
knee necessitating Codeine. While satisfied with the result of orthopaedic treat-
ment of the left knee, he was still rel to submit to t for the right
knee He was given a new Y for further ion of the left knee
consisting of 2 metal brdge that could be snapped on the Lofstrand sprnf
joints and two metal plates wath studs to be attached to the proumal and distal
ends of the brace for application of elastics to be used daily for one hour.

From October 1952 to September 1953 the patient suffered no articular hewor-
rthages although several h pisod quired hospital admissit
When next scen on September 21, 1953, he had worn the well-fitting hf’"‘“‘
pliha Hessing brace for the left leg continuously, with no recurrence of pain
the knee He had, however, developed pain at the left ankle due to mcm\g\’\}"‘fe
of brace and anatomical ankle jomnts which had occurred hecause the orignd
brace had been made with the ankle joint attached to the foot plate to sne
weight At the time, 1t had not been sufficiently understood that incuuyu‘ e ks
anatormical and brace axes might cause iderable jomt pain in } 7 HL

The nght knee had remamed so painful that the patient continved to ta; e
regular doses of Codeine and Aspirin as well as Cortisone at certain stervals for
exacerbation of pamn

cEtammatim: fhcwed that the left knee was completely painless with a Tange
of motion from AGE 160 degrees to AGF 95 degrees. The right knee was N[‘}:"
ful with marked crep and tend: on palpation and pressure OVET ll;
medial articular space. Motion was possible from AGE 140 degrees to AGF
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degrees It appeared that the only way to relieve symptoms and discontinue
the daily use of narcotics and drugs was to fit the nght leg with a hemopluba
Hessing brace The patient, however, continued to resist this course of action
When examined more than a year later on October 21, 1934, the left knee
had remained asymptomatic and showed good stability and a greater range of
motion than could have been antcipated from the x-ray picture of advanced
hemophilic arthropathy of long standing. The musculature of the leg had in-
creased 1 strength and valume to such an extent that the brace had to be fitted
with new leather cuffs Roentgen exammation showed defimte improvement m
appearance of osseous structures 1n comparison with films taken 3 years earlier
Calcium density was increased, trabeculatton was better defined, and there had
been no further destruction of articular space These findings clearly demon-
strated the beneficial effects of the orthopaedic appliance that had been worn
for 3 years
‘The night knee, how ever, had become mcreasmgly panful with further destruc-
tion of articular cartilage and some additional decalafication of osseous struc-
tures At this point, the pattent finally agreed to wear a sccond orthopaedic
appliance
Immediate treatment for the night leg was preaiptated by an acute loching of
the knee joint, and the patient was admitted to the hospital on October 30, 1954
Examination of the joint revealed an advanced degree of hemophilic arthro-
pathy and the knee was locked m extension of 140 degrecs with extreme tender-
ness over the site of the internal sermlunar cartilage There was local heat and
discoloration of the sk over the medial aspect of the jomnt
Inasmuch as the acute condition of the nght knee was not due to an artrcular
hemorrhage but to the mechames of Jockmg by remnants of the mternal sem-
lunar cartilage, an intra-arbicular mjection of 2 cc Hydrocortone was tried using
the anterolateral approach next to the patellar hgament under cover of 3 cc
2 per cent Novocamne without Adrenalin  Injection with a 24 gauge needle was
pamless and there was no bleecing. Pain disappearcd and, after 24 hours, the
nght knee could be extended to AGE 165 degrees
By the end of a 28-day hospital admission, the patient had been fitted with
his Srst hemophilia Hessing brace for the nght leg with Lofstrand spring jomts
at the hnee, as well as a reconstructed applance for the left side to accommodate
the increased musculature of the leg. A separate model of the right foot had akse
been made for 2 molded section to avoid pressure over panful callosities under
the first and fifth metatarsal heads The single Hydrocortone mjection into the
nght knee had proved most successful in reheving pam and increasing motion
to the extent that the knee could be moved between AGE 175 degrees and AGF
120 degrees When discharged on November 27, 1934, the patient was com-
Pletely ambulatory wath his apphances
When exammned again on June 29, 1955, knee joints were asymptomatic but
the loft ankle showed a mld degree of hemophilic arthropathy with small cystic
areas 1n the astragalus and the os calcrs, and some destruction of the articular
cartilage of the subastragaloid articulation A plaster of Panis model of the left
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leg; was accordingly made for a new lower-leg and foot sectron for the hemophilia
Hessing brace

At the most recent examination on May 24, 1956, recurrent symptoms at the
left ankle were attributed to the fact that the hemophiha Hessing brace per-
mitted considerable dorsiffexion of the ankle beyond 80 degrees while motion
at the anatomcal jomt was possible to only slightly more than 90 degrees An
ankle stop was therefore apphed to the brace to limit dorsiflexion to 100 degrees
This procedure, together with a Ift on the heel of the lett shoe to compensate for
the resultant muld equinus position, elimmated all difficulties at the Joint The
patient was completely ambulatory with his two hemophilia Hessing braces
which were entirely successful 1n keepig both knee joints asymptomatic

Case #5736

The orthopaedic Instory of Steven P 15 significant because of the remarkable
rehabilitation of stance and locomotion after a siigle hospital admssion for
orthopaedic treatment

Thes patient, with a negative hemoplulic ancestry, hemorrhaged profusely at
circumension, and expertenced lus first prolonged bleeding episode after a fence
spike wound w the thigh at 5 years of age \Vhen he was 13, he was treated at a
hospital in England for neurological symptoms with motor and sensery impair-
ment m the left lower extremity, attrfbuted to a possible hemorrhage into the
spmal cord Motor symptoms disappeared, but sensory disturbances on the
dorsum of the feft leg, particularly around the knee, remained He also suffered a
burn 1 this area from a hot water bottle. Gastro-intestinal and urologic bleed-
ing during the next few years required hospita] admissions and transfustons for
each episode

After he arrived in the United States 3 years prior to his first orthopaedic
exammation, he was treated for a hemorrhage into the stomach Two yeass
later, he was hospitalized for a fracture of the left tibia and treated with plaster
of Panis and traction for eight weeks Although the fracture healed in the cast,
the patient developed a permanent fievion contracture of the left knee Exght
months before his frst orthapaedic consultation, he was agamn hospitalized for
cerebral hemorthages Four months later, he was finally discharged from the
hospital after the N i hy ) had subsided More
recently, he suffered hemorrhages mto left elbow and right ankle Frequently
bedridden, he was bound to his cold-water walk-up apartment as he could rarely
mampulate two flights of stairs At best, his crutch ambulation was very fabored
as he would not bear weight on the left leg

At the time of hus frst examination on November 8, 1951, the patient was
19 years of age. The right ankle exhibited symptoms of a recent hemorrhage, fo-
cluding panful motion, swelling, discoloration of the skin and Jocal heat ’Ihﬁerc
was a flexion deformity at the left knee joint with very httle actne or ‘pﬂssl\e
motion The patellar reflex was not cbtanable but this was not necessarily duel
to an absent reflex as the patella seemed more or less ankylosed to the femora
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condyles, The left arm, which had only recently required a transfusion, showed
some enlargement and restriction of extension at the elbow

Roentgen evammnation revealed fauly extensive decalcification of osseous
structures of the left knee, irregulanty of femoral surfaces and almost complete
obliteration of the postpatellar jont space X-rays of the left ankle showed
moderate decalcification of all osseous structures.

After a single transfy for rectal h h the patient was hospitalhzed
on November 14, 1951 for 33 days for a flexion contracture of 133 degrees at the
left knee During this admission, he was fitted for a hemophtha Hessing brace
with Lofstrand spring jomts at the hnee and a sandal for the foot. At the tume of
discharge, the knee jomt showed a range of motion from AGE 150 degrees to
AGF 110 degrees, the patient walked comfortably and was able to manipulate
stars This hosputal admussion was complicated by the emergency evtraction of
an abscessed lower left first molar, followed by bleeding from the tooth bed for
several days and necessitating transfusions of whale blood and plasma

By February 1952, Steven had made rap:d progress without further treatment

h 1

and there had been no of Providing fortable am-
bulition wathout a cane, and allowing the patient to walk vp and down the
two flights of stairs to his flat, the orthopaed, )f was well tal 1 and

the Lofstrand sprmg jounts at the knee had successfully mereased extenston to
175 degrees

Two months later, he was admitted to the hospital for extraction of a night
upper molar and remained there for 62 days Orthopaedic exammation during
this penod showed that 10 degrees of extension at the left knee jomt had been
lost  Although the patient made a complete recovery from dental surgery, con-
sulerable extension at the left hnee was forfeited as he had not worn the hemo-
philla Hessing brace while bedridden  After the appl was reapphed, elastics
were added to obtam complete estension

A routine examination m March 1853, showed that estension at the left knee
had agam reached 165 degrees A year later, the patient walked so well that
he had lost weight and the condition of the left knee was as good as could have
been expected The 10mt was held ngid m extenston of 170 degrees with some
posterior subluxation of the tibia 1n relation to the long aws of the femur Roent-
EBen examination showed shghtly better calaification of the skeleton of the knee,
absence of soft tissue swelling, and no ewvidence of further detenoration of
articular space

When last seen 1n July 1954, the patient was ftted with a new hght-weight
hemophula Hessing brace without knee jomt, and was considered completely
rehabilitated from the orthopaedic viewpont

Case 38055

Martin |, age 26, serves as one of the more graphic examples of complete
: abilitation of an adult patient with a severe hemophilic arthropathy This pa-
1ent, whose uncle was the only other member of the famly or ancestry known

reh
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to be so afllicted, was born with a large hematoma on lus head, and classified as 2
hemophihac at that time

Aside from joint bleedmg, he suffered only one serious hemorrhage during
his early years when the upper Iip was cut in a fall. After the child had bled
for a month, hemorrhages ended spontancously. At 5 years of age, when two
baby tecth were removed, and again at age 11, when the left thigh bone was
broken, there were no complications

At age 24, the left knee joint became i ing a simple
thereafter clbows and the right knee were affected The only dangerous episode
other than kidney hemorrhages duning early adulthood occurred when the pa-
tient was 25 years old and suffered a hemorrhage under the tongue. As swelling
threatened the air supply, the patient required diate hospitalization for
transtusions,

For the 2 years preceding our first orthopaedic examination, the disabihity at
the left knee had become increasingly acute Despite 6 weeks of hospital treat-
ment in 1955, the patient remained cruteh ambulatory and found himself unable
to continue at s clercal job,

In this condition, the patient was finally hospitalized on February 2, 1956
for orthopaedic treatment of the painful flevion deformity at the left knee Al-
though elbows and the right knee were also involved, the patient requested
that treatment be hmited to the left knee

Furst orthopaedic examination on February 3, 1956 revealed considerable en-
largement of the left knee without ballottement of the patella, Extension was
restncted to 140 degrees and flevion to 75 degrees, with a valgus deformty of
10 degrees. The musculature of the entire leg was atrophic The right knee moved
from 180 degrees to 95 degrees and showed less valgus deformity than on the
left side.

Roentgen examination of the left knee presented a complete picture of severe
hemophtlie arthropathy although generalized decalcification was less extenstve
than anticipated on the basis of clinical findings Femoral and tibial condyles
were blown up All articular surfaces were di d with plete breakdown
into juxta-articular cysts and cavities. Because of the recent origin of the hemo-
philic arthropathy, the diaphysis of femur and tibia and the fbula proper were
better developed than is usual for this degree of articular deskructiun' and de-
fornuty of condyles The patella, however, showed squaning off of its distal pole

] 1 with | hilic arth hy prior to sheletal matur-
ity. The tunnel view showed almost complete absence of articular space Thi
lateral exposure mdrcated derable thick of soft tissue structures about
the knee compatible with a more acute phase of jount disease.

Films of the night knee evhibited better calcium density of all asLse'ous

beculation of metaphyses and epiphyses N .
were many juxta-articular cysts, particularly in the medjal con.dyle'of femur ’;;:e
tibia Some of these, indicating repair, may have been filled in with bone. it
marked deformity of the patella mdicated early 1y olvement, There was no
dence of soft tissue thickemng around the joint.

Yood Enll

struc-
there

tures and clear
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The nght elbow showed a mild degree of pathology with enlargement of
the head of the radius and some deformuty of articular surfaces Caleium density
was almost normal and the articular space was fairly well preserved The left
elbow revealed a more marked degree of invoh ement, with some valgus deform-
1ty, enlargement and deformty of both the rachal head and the coronaid process of
the ulna. Artreular space was markedly dimmished and there were small juvta-
articular cysts

Immediately after admission to the hospita], plaster of Pans models were
made of both Jegs from toes to below the groin to be used m the manufacture of
a hemophiha Hessing brace for the left leg with Lofstrand spring joints at the
knce, simple ankle joint and sandal, and for a smaller protective apphance for
the right knee The latter was mdicated, despite the fact that the nght knec was
chmeally asymptomatic, because of the considerable destruction of artrcular
surfaces visuahzed m x-ray films

As successful correction of the deformuty at the left knee could readily be
anticipated, this was one of the rare cases m which a plaster model for a major
orthopaedic appliance could be taken pnor to apphcation of a corrective cast
Durectly thereafter, a Quengel cast hip sprea was apphed for correction of the
Hevon deformity of the left knee and well tolerated When the cast was removed,
there was no pam, swelling, or local heat at the knee jont and extension had been
mcreased from 140 degrees to 160 degrees

After an ] fittng of the new hemophilla Hessing brace, a wedge cast
was applied from toes to below the grom to obtain extension beyond 160 degrees
No attempt was made to correct the 10 degree valgus deformity resulting from
overgrow th of the medial femoral and tibral condyles earher m hie The patrent
was discharged at the end of a 29-day hosprtal admussion wearmg a hemoplulia
Hessing brace on the left leg and a Hewatt elastic knee brace on the nght The
fleuon contracture of the left knee had been corrected and the jomt was asymp-
tomatic, For the first ttme 1 almost 2 vears, Mr | was without pain on weight-
beanng and completely ambulatory without crutches

At a follow-up examination on May 19, 1956 the patient appeared i fine
spits. Free of all disabling symptoms, he had become ambulatory without
canes and able to lead a productive life

Case 36975 (See Figures 15, 20 and 22

Alin W was 45 years of age at the ime of our first orthopaedic exammation,
having suffered from hemopluha since infancy FHis family background included
2 nephew wha was alsa a hnown hemophiltie Recurrent attacks of pam and
Bleeding for a period of § years had seriously terfered with his occupation as a
tavieab drver and had reached the pont where the patient was able to work
for only 4 months cach year Pain was most marked when the patient arose from
a sitting position

At the first orthopaedic exarmmation on Aprl 5, 1954, the pattent appeared
n moderately good general health He walked with a marhed nght-sided limp,
boling the leg in external rotatron The night ankle was swollen and quite painfut
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with marked restriction of motion in all directions and loud crepitation on passive
movement There was only mild involvement of the left foot and ankle Baoth
knee joints exhibited i h hihe arthropathies with fexion contrac-
tures There was some atrophy of the musculature of the right lowerleg in
comparison with the left side. Elbow joints had also been affected by hemor-
rhages.

Roentgen examination revealed severe bilateral knee involvement far ev
ceeding chnical findings Destruction of all articular cartilage had reduced
articular space to a mmmum with considerable deformity of artieular surfaces.
The picture was domnated by a large number of juxta-articalar cysts, particularly
m the medial femoral and tibial condyles where they were of considerable size.
There was also sclerosis at articular margins Productive changes with osteophyte
formation, rarely seen m hemophilic arthropathy, were noted at the posterior
aspect of the femoral condyles. The osteophyte on the left femur had the con-
fi of an hondroma The left patella showed httle deformity but
margmal lipping and small cysts. The nght patella showed considerable enlarge-
ment of its anteropostertor diameter, with one large and several small cysts

At the right anlle, cartilage was almost completely destroyed leaving very
httle articular space, The juxta-articular postions, particularly at the astragahs
and the external malleolus, were full of small cysts with some productive changes
and lipping antenorly.

The structure of the left ankle was better preserved than that of the nght,
but also exhibited diminished articular space and deformity with several juxta-
articular cysts

There was some generahzed decalcification of the osseous structures of both
feet and thickening of the midshaft of the third metatarsal but no signs of hemo-
philic arthrapathy

In contrast to x-ray evidence of advanced joint destruction,
showed surprisingly Ittle functional disabihity. The phil P
the nght ankle presented the main problem for rehabilitation This called for .'ﬂ;
orthopaedic applance that would permit use of the nght foot on the brake 0
the taxi without trauma to the severely diseased ankle joint. On April 12 1954
a plaster of Pans model was made of the night leg for a lower-leg Hessing brace
with milled ankle joint mcorporating a stop for dorsiflevion to te 1mpa
of the diseased articular surfaces of ankle mortise and astragalus when the foo:
was apphed to the brake. After dehvery on May 11, 1954, beneficial effects 0-
the Hessing brace were immediately apparent and the patent was able to cop
tinue at his job without sigmficant disabrlity through December 1954 .

For the next 7 months, the patient’s condition was aggravated by pam in t! "
left hip, frequent small hemorrhages into wrists cnufed by \yelsllt-bean?%l z
the arms when gethng 1n and out of his cab, and considerable pain and swel i!:g
at the right lower-leg due to a brief period of ambulation without‘ his ;Jl‘,!h:?-ll(“] o
appliance At that time, he was 1nstructed to wear his brace continual l)('j A‘ha J):
however, recurrent pain, swelling and stiffness at the eibows prevented the g

. hoth knee jomis
artl hy of

he
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tient from working in his cab., He stated that as soon as he attempted to dmve,
tus elhows became painful and he was forced to rest at home,

Examination on July 12, 1955 showed deformzties of the elbows, with marked
restriction of motion 1 both directions  X-rays revealed advanced hemophihie

h hy t with enl of the radml head and a very large
number of juxta-articular cysts This conditton did not appear to be amenable
to active treatment,

The patient had not worn his nght lower-leg Hessing brace, with winch the
ankle jomnt had remamed asymptomatic, because of a fracture of the second
metatarsal 2 weeks_carler...X-ray films showed the fracture healing 1n good

Tt Tt ——*yalready visuahzed

‘\ugust 8, 1956 after a senious fall which
Jmmnatton reyealed massive discoloration
l:n'{'::‘r'l l Pue Pate | “*(Njwnr‘- Dae Date x from the recent hematoma wath swell-

z bl tissue most marked over the sternum
nages into the joints with restriction of
recovenng from these injunes, the pa-
nedic treatment at the time

the patient reported Ins narcobie addic-
rge doses of morphine for many years,
N withdrawal of the drug and was once
\\e believed, did not know of Ins addic-

at complete withdrawal, he bad placed

0 had reduced his ijections with great

1 1 agent of the narcotic squad, the drug
RS, S [S— ‘ent could not tolerate the rate of with-
usea and vomiting It was in this con-
ind elbows when he slipped and fell in

3 brace was outstandingly successful 1n
‘ a recurrence of hemorrhages mnto the
ed him from continuing at his occupa-

| 7ald E was 54 at the time of his first

e —— 2 patient revealed a hemophulic famuly
\ 4 of the disease 1 mddle age
— — ed at arcumasion and lasted 4 weeks
‘ \ Eng m infancy, the patient’s condition
10 years of age. In addition to hidney

bleeding 1n all parts of the body, with
T f the tongue that tube feeding through
the nose became Hecessary: \¥ unctuecrtal hemorrhages were so severe that the
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patient was bedndden for months at a tume, articular hemorthages during that
period caused no great damage.

Thas patient is one of the few recorded cases to survive an appendectomy or
any other type of extensive surgery prior to the use of antthemaphulic plasma.
Sustained at age 26, the op was followed by severe h t requir-
ng & 3 manths’ hospital stay  Complete tecovery was possible only after 3 ful
year

At age 30, the patient suffered his first serious articular hemarrhage following
an injury to the left knee After aspiration of bload and application of a cast to
the leg, the patient was on bed rest for 6 months hefore ambulation could be
resumed

A year later, severe hemorrhages into the right elbow caused a flexion con-
tracture, permutting only restricted use of the arm and hand.

During the years from 40 to 52, Mr E was bedndden 50 per cent of the
time with recurrent hemorrhages, swelling and great pam at the right knee With
aspreatton of blood on several occasions and treatment of the joint by a succession
of casts, the hemorrhages persisted and the patient was barely able to wall with
eratches. In addition to hemophili b af knees, ankles and elbows, the
patient’s general Btson was pl I in November 1953, by a cerebral
vaseular acadent resulting o a nght hemiplegia At the time of his first ortho-
paedic consultation on May 6, 1954, he had been hospitalized for medical trest-
ment of s entical cardiovascular status, and was totally disabled. Although the
tend: toward hypert and hleeding was in the d, most of the

lae of the hemuplegia had snbsided but Mr. E was unable to handle 2
crutch or cane with his right hand and had not walked in siv months.

Examnation revealed swelling and pam at the right hnee with local heat
and tenderness most marked over the medial aspect. A consierable defermety
was extbited with AGE 140 degrees and Lateral and postenor subluxatian of the
tibsa
Although the left knee joint was pamless, it showed a marked deformity w ith

2 range of moton from AGE 163 degrees to AGF 110 degrees Due to fong-
tanding postero-lateral subluxation of the tibia, the medial condyle of the fermut

Wwas quite promivent. . -

The nght elbow showed a considerable restriction of motion due ta imoive
ment wath hemophihic arthropathy of long standing with a range of motion .fmﬂ;
AGE 140 degrees to AGF 100 degrees. This joint could not tolerate the strain 0

cruteh or cane ambulation .
d with restnction ©

Chnseal exa tion of ankles revealed some
mohion
R " led ad: d invol nt with } philtc 2

at the nght knee jont with mereased soft tissue density
lar cysts were present throughout the

an

N ) s
mcd;:,ﬂ femoral and titnal condyles and in the patella, Bone destruction ‘:}‘n
most noticeable at the medhal margn of the femoral condyles, w here sevete B
was apparent on chmeal obsersation,

thropathy of recent ongin
heed decalotBoation Tt
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The left knee joint showed quite marked deformity with posterior and lateral
displacement of the tibia in relation to the femur. There was generahzed decal-
afication of all osseous structures with large cystic areas close to the articular
surface of the femoral condyles, more marked on the medial stde The patella
exhibited some deformity and large cysts were observed  Articular space between
the patell2 and femar was almost non-eustent Produchive changes were most
obvious between the medial femoral and tibial condyles. With no suggestion of
an active process, the marked deformity was due to long-standing hemoplulic
arthropathy

At the nght clbow, there was a d degree of b hilic artl 1
of long standing  Caleinm density of the osscous structures was almost as good
as at the normal left side Al articular surfaces showed destruction and de-
formity with juxta-articular cysts most marked at the ulnar aspect of the jont
There were also cystic areas in the head of the radius

The apkles showed generahzed decaleification of mild degree on the night
side, attnbutable to the 1953 hemiplegia, and thmmng of articular cartilage of
the left ankle joint with shght defects m the artieular surface of the astragalas
and mmmal justa-articular cyst formation, particularly mn the distal end of the
tibia

It was recogmzed that any attempt at orthopaedic rehabibitation entailed
considerable nsk for a person of Mr E’s age and cardiovascular condition

d by ambul

Nevertheless, after he was dicall bihized, he was

from another hospatal on May 8, 1956, for orthopaedic treatment of the acute and
very painful hemophihic arthropathy of the nght hnee and for lesser mvolvement
of left knee, nght elbow and right ankle.

After complete immobilization of the right leg, pan and local heat subsided
As so0m as extension of the night knee had reached 163 degrees, plaster of Panis
models were made of both legs to he used in the manufacture of hemophiha
Hessing braces with Lofstrand spring jomts at the knee and milled ankle jonts
The nght knee was then immobihized tn 2 mamtenance east  In addition, a plaster
of Panis medel was made of the night arm from the deltord muscle to above
the wnist for a fberglass brace with lock joint at the elbow to prevent hemor-
rhages from the use of crutches or canes

After all apphances were fitted and delivered, walking exercises between
parallel bars were started, and the patient was soon able to stand unsupported
and walk quite well pushing the wheelchair ahead of him  Mild symptoms of
angina were the only complications duning tins hospatal admission which lasted
32days At the time of his discharge on June 9, 1934, the patient’s rehabihtation
far surpassed expectations He had become ambulatary with two canes and
was capable of mamspulating stairs  Flevion contractures at the hnees were
campletely corrected  Blood pressure was lower than upon admussion to the
hospital and us general condition had 1mproved

Letters recewved thereafter testified to the renewed vigor and confidence of
the patient Walling without crutches or canes, he was able to return to work
and travel, restricted only by lus heart condition  He continued to enjoy complete
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orthopaedic rehabilitation until he suffered a final cerebral hemorrhage from
which he died in January 1956

Case #5747

Carlos M was 13 years old when his farmly moved from their home in Vene-
zuela to New York City i November 1951 for the sole purpose of obtaining treat-
ment for their son’s orthopaedic disabsbity, Di is of hemophila in Carlos’
case was made at 10 months of age and the famuly history fncluded two uncles
who had died of the disease.

Joint mvelvement for the patient began at age 6 with the left knee, followed
by hemoplulic arthropathy of the right knee at age 10, and subsequent myvohe-
ment of elbows, ankes, left hap and right shoulder. As the patient had also suf-
ferred hemorthages from the throat and kidneys, he had come to New York
City once before for logical wn and but did not re-
quure transfusions at the time. On the orthopaedic level, correction of 2 Bevion
deformity of the left knee was unsuccessfully attempted first by tracton and
then by means of a night sphnt

Because of severe flexson deformities at both knee joints, the patient had
been wheelchaw ambulatory and totally unable to stand or watk for the 3 years
prior to our first exammation, Sporadic formal education had, of necessity, been
carrsed on at home,

The first orthopaed: i on Ni her 16, 1951 sevealed that despite
fexion contractures at both knee joints, the patient’s musculature was surpns-
mgly well-preserved due te adept handhng of his wheelchair, The left !mctf joint
appeared m worse condition than the right, both clinically and roentgenologically
Range of motion was hmued from AGE 125 degrees fo AGF 95 degrees :mf‘
the patella was so deep seated between the enlarged femaral condyles that it
could not be palpated The right knee jomt moved with greater ease between
AGE 120 degrees and AGF 40 degrees and the musculature of the right Jeg was
considerably stronger than that of the left. 5

X-ray films taken on November 20, 1951 showed quite marked decn!cxﬁcntx;m
at the knees with some flattening of femaral condyles and shght jrregulanty of ¢ lfe
postesior border of the patella Al changes were more extensive on the 1{ t
side At the ankles, there was rather marked decalefication with the talus in
valgus posttion, There was comsiderable decaleification of osseous s!xuc!:;res o
the feet with ilateral pes cavus and dductus o i "gm}'
Films of the elhows revealed mild destructive changes at the articular surfaces 0
the humerus

Despite bulaterat knce } , it appeared
from the patient’s standpoint to treat first thi'n )'mr;]t :
ramdly to correctve forces. For this reason, the right )

pAchdmgly, the patient was hospitabized on November 28, 1951 for n}p}p’hi‘:]
tion of a Quengel cast hip sprea to the nght leg. After 6 days, he was dlslc 2 fn’p-
wheelchair ambulatory with the Quengel cast Al necessary hospita eg! ate
ment was set up in the family’s apartment in New York and the patient's priv
nurse retained

sy chol Ty fucicious
b;
which would yreld more
nee was selected
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During ambulatory treatment handled either at home or by means of several
ambulance visits to the hospital from December 4, 1951 to February 28, 1952,
correction by the Quengel method obtamed evtension to 155 degrees at the
nght knee  After a plaster of Pans model was made of the night leg to be used
for a hemophilia Hessing brace with Lofstrand spring joints at the knee, a second
Quengel cast was apphed unti] the brace was dehvered and later fitted with
elastics to be used penochcally for additional estension at the knee

As treatment had proceeded smoothly to this point, it became advisable to
imitiate correction of the Jeft and more severely damaged knee jont by means
of a Quengel cast, followed by application of a wedge cast with the knee held
n extension of 150 degrees A senes of wedgings obtained extension to 160 de-
grees  After the cast was removed, a plaster of Panis model was made of the left
leg for a hemophila Hessing brace with Lofstrand spring jomnts, milled ankle
joint and sandal A muamntenance cast was then apphed holding the left knee at
AGE 160 degrees until the brace could be fitted and delvered Responding to
treatment much more readily than anticrpated, the left knee rapidly reached and
mamtamned extenston to 165 degrees and remaned free of pam throughout
the entire correctine procedure

The night hnee, however, underwent a number of sethacks and by February
1952 had suffered several episodes of pamn and swelling A considerable degree
of estension was lost and the knee required temporary immobihzation i the
brace, with Lofstrand spring joints locked by set screws at 140 degrees At one
pomt, an effort was made to improve the painful condition of the joimt by a single
wjechion of 1 ce (25 mg ) Hydrocortone  Although this produced no untoward
effects, 1t did not help the hnee

Further examimnation on May 1, 1952 revealed excellent progress at the left
knice 1 spite of «-ray evidence of much grester jomnt destruction than on the
nght side The jownt was completely free of pan and swelling, mamtaning ex-
tension to 170 degrees in the hemophila Hessing brace

The tight knee jomt remamed painful with extension Itmited to 145 degrees

Pain onginated from the medial aspect where there was some swellmg and well
locahzed tenderness on pressure over the femoral condyle Any attempt to
further evtend the knee caused additional pan and musele spasm  N-rays taken
at this tme showed an aren of irregular destruction of one section of the articular
surface of the medial condyle of the femur, probably the site of an active lesion
The patient was advised to wear lns hemophila Hessing brace continuously and
to make no effort to flex or extend the knee, as the joint required rest until in-
flammatory changes had subsided By May 17, 1952 acute inflammatory changes
m the joint had completely substded but extension was hrmited to 130 degrees A
wedge cast was applied to the nght leg, obtumng AGE 155 degrees at the knee

Elistics were then added to the hemophiha Hessing brace for further estension
Corrective treatment and rchabthtation during these first nine months were
impeded not only by the inflammatory reaction of the night knee jomt but also
hy general factors such as fast growth dunng adolescence necessitating frequent
and repair of apphances Progress was further retarded by bleeding
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mto both elbows and the left shoulder as well as by kidney and abdommal hemor-
rhages. Sinusitis was an additional srritant. Recurrent headaches and twitches
in the left arm, suggestive of a mild form of epilepsy, also served to compheate
the boy's condition

Nevertheless, by September 1952, the right knee was sufficiently improved,
with ettension to 155 degrees, to allow the patient to stand and walk, aided by
fwo canes or & walker, for the first time 1n 4 years. Attempting to control the
continuing pamn in the right knce joint, smajl doses of oral Cortone were adtin-
wstered. Thes medication, however, did not agree with the patient and was dis-
continued

By January 1953, the nght knee appeared considerably better as a result of
the protection offered by the well-fitting hemophiha Hessing brace. The joint was
no Jonger swollen and there was no pain over the medial articular space,

At about this time, the panful condition of the elbow jaints had become
acute as a result of crutch ambulation  Examination of both arms on January 4,
1953 revealed that restriction of pronation to less than 50 per cent of the normal
range of motion on both sides was probably the main cause of pain, The ams
showed residual swelling and shght discoloration of skin throughout the volar
and medial aspect. Extension was possible to 140 degrees at the left dlbow and
to 150 degrees at the right, with no restrsction of flevion. The musculature was
in good condition though slightly weaker on the left side

X-ray films of elbow jomts, dated January 8. 1933, showed camlage and
juxta-articular bone destruction at the joint between the right humeras and
ulna A shght deformity of the radial head and decalcification of all osseous
structures were also noted. The left elbow showed shght decalefication with 2
minimal deformity of the radial head and a small amount of carilage destruc-
tion along the coronaid process of the uina,

Plaster of Pans models were made of both arms 15 be used in the s
facture of Bberghss apphances for support and protection of the clbows. The
brace for the left elbow consisted of 2 jointless protective splint while that for
the right elbow had double bars and a joint at the elbow that could be locke‘d at
130 degrees of extension and at 90 degrees of flewon, The patient also recel ed
Sterhing Bunnell's “active splints” for i g 1 jon of the and 2
pair of forearm erutches

By March 1953, the boy was able to stand and walk with vesy fittle support,
prefernug regular crutches to cane-ghders or forearm crutches By May 1953
he was in lleat general condati pletely crutch ambulatory and able to

stand unsupported bt
The Jeft hnee was fully extended and free of swellmg and pam, exubitng,

however, a pronounced valgus tendency The night knee was painless and ex
tended to 165 degrees, having been at that angle for several months. Beth elbons
had hecome asymptomatic . oy 1050
Dusing these 17 months of treatment from November lfaal to .\' (;\) :
which coinaided with 2 period of Tapid growth for the patient, a\ml.\ncel ‘:t
fatigue, so hazardous 1 treatment of a hemophiliac, was essential  Although
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was difficult to keep the patient from attending too many movies or watcling
too much television, lus behavior was generally cooperative and helpful

After returning to Venezuela for 17 months, Carlos came back to New York
City for exammation and for new orthopaedie apphances as hus braces had
become too small Demonstrating an unusual degree of rehabilitation upon
examnation on October 26, 1954, he was able to stand and walk quite well wath-
out appliances and crutches  Although he was without paun, he tired quite easily
and preferred ambulation with crutches Exanmnation revealed that the left
knee was completely straight and the valgus position less marked than previ-
ously noted, while the right knee still showed moderate enlargement and restrie-
tion of extension to 165 degrees There was some lumtation of motion at both
elbows but no pain The musculature of both arms was excellent and hands had
developed strength

A series of x-rays taken at this ime showed a considerable recaleification,
much 1mp d trabecul. and no | of b hilic arthropathes m
compartson with previous films

Rehabilitation had progressed to the point where the patient required hghter
and smaller orthopaedic applances Plaster of Pans models were made of the
nght leg for a highter hemophilia Hessing brace with Lofstrand spring joints at
the knee, and of the left leg for a fiberglass knee sphnt with simple jont at the
knee and 2 Whitman plate for the left foot As the left leg was % mch shorter than
the night, a compensatory % inch hift was ordered for the hecl of the left shoe to
correct the pelvic obliquity and postural scoliosis

All appliances were fitted and delivered and the patient left for Venezuela
1 December 1954 wath instructions to return 1 2 years for a check on orthopaedic
apphances A letter, recerved in March 1956, reported that the patient was con-
tinuing at the same high level of rehabilitation

Case #6287

For 15 years, Peter M had been denicd all opportunity for the kind of treat-
ment that might have obviated the development of extensive articular damage
This had resulted from his mother’s apprehensneness following a transfusion
that allegedly had caused a paralysis during her son’s infancy Even after many
years, 1t taok a great deal of persuaston to obtain permission for a second trans-
fusion 1m November 1952, which was extremely necessary and highly successful
During a prehminary intesview with the boy's parents, it beeame apparent that
they were stilt doubtful about the advisability of orthopacd

At the time of s first orthopaed; ) on December 2, 1932, Peter
was 15 years of age, wheelchar ambulatory and able to move about by pushing
timself with Ins feet on the ground Although he was 2 good swimmer, he had
never been able to stand or walk With an ancestry that was negative for hemo-
philia, he had suffered from the discase since nfancy and by early adolescence
was afflicted with hemophthic mvolvement of knecs, elbows and the night ankle

A complete examination showed markedly atrophic musculature of the legs,
considerable deformty of hnee joints with flevion contractures, valgus position
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and external rotation of the lower-legs. Posterior subluxation of the tibia 1n rela-
ton to the Jong axis of the femur was more marked on the right side, The right
knee showed a range of motion from AGE 100 degrees to AGF 40 degrees while
the left knee moved from AGE 110 degrees to AGF 65 degrees Dorsiflexion of
both ankles was Timited to 110 degrees Motion at the elbosw joints ranged from
AGE 150 degrees to AGF 55 degrees on the right side and from AGE 135 degrees
to AGF 55 degrees on the left.

Roentgen examnation revealed ad d hemophili hropathy of knees,
nght ankle and left elbow, moderate involvement of the right elbow, and, at
the left ankle fairly good preservation of the jont but considerable decalcifica-
tion of all osseous structures Films of knee joints showed the usual character-
istics of ad 1 hemophil I with blown up femoral and tibil
condyles 1n contrast to atrophic femoral shafts and with deformity and cyst
formation of the patella Articular space was better preserved on the left side
and the flexion contracture was more marked on the nght.

As these deformities were too marked and too rigid to permit more than
partial correction at any one hospitalization without the risk of fatigue-induced
hemorrhages and possible damage to blood vessels and nerves, orthopaedic
treatment had to be planned over a 3-year period. Furthermore, as the patient
was only 15 years old, it was felt that mild corrective forces introduced by ortho-

paedic appli could infl the develop of osseous structures durfng
the subsequent 3 or 4 years and thereby achieve the optimum weight-bearing
alignment,

The original plan called for one month of hospitalization each year szc
first admission, however, lasted 85 days from February 2, 1953 to Apnil 28, 1933
because of the large number of Quengel and wedge casts required to obtan
even minimal correction of long-standing hemophdic deformitres By the e 2
pair of hemophilia Hessing braces with Lofstrand spning joints at the knee was
fnally delivered, the left knee was held m extension of 165 degrees fmd'gllv
equinus tendency of the left foot had been gradually corrected by elastics “ e
nght knee had offered much greater resistance and 1t was not until nearly ;g
end of the 3-month hospttal admisstan that the jomt could be evtended to led
degrees and the apphance for the nght Jeg Atted Thereupon, !he‘ patient recew
nstructions 1 ambulation between parallel bars, and, as maintenance ofl (15
upright position was extremcly difficult, the ankle joint of the nght h.?mﬂp ;‘ :
Hessing brace was locked at 100 degrees, and the Lofstrand knee joints se
145 degrees to provide greater stability

As gthe p.msnt h.ldgnever stood or walked before, onhapa.c(hf: correction
could nat achieve even the beginnmgs of crutch ambulation at this time. Ni:\‘?:;
theless, maintenance of the upnght position and ambulation between pard
bars were measures of marked progress from the patient’s original condmwnamrc

When the boy was next examuned on April 21, 1954, he appoax:d m?:;:: s
and was able lto smnd' axlxdb\'vz;\llk to 'sgmeLf!e?;zi ‘\J\;xth l,afs!nu;t 1‘}":‘xight'km‘e
Y a3 ‘lbya‘(" U;' B e at

posture was I
and to some extent at the left, and
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the ankles These articular restrictions made 1t impossible for him to stand with
hips extended. Roentgen examination showed AGE 150 degrees at the Icft knee
and AGE 140 degrecs at the nght knee with better calcification and some clear-
ing of structural details

The second hospital admission for further correction of flexion and valgus
deformities of the knee jomts was begun on Apnl 24, 1954, As deformuties had
remained marked, another large Quengel cast double hip spica had to be used
Quengel correction of the left knee proceeded quickly and was started at the
nght knee after the range of subluxation hmges for correction of posterior sub-
Tuxation of the tibia had been nearly exhausted After construction of new
hemophiba Hessing braces, the patient started to walk once again between
parallel bars A pair of fiberglass knee braces, to be worn for swimmung, was
also made to plaster of Paris models and the patient was discharged crutch am-
bulatory after a 31-day admisston Plaster of Pans treatment during this period
had increased extension at hoth knees by 20 degrecs, and part of the valgus
deformity of the nght Jeg had been corrected A single episode of hematuria,
requiring two transfusions with antihemophilic plasma, did not retard corrcctive
procedures during this hospitahzat,

The third hosprtal admession from April 11, 1955 to May 6, 1955 achieved o
iigher level of rehabilitation In the ntenm, the patient’s condition had been
complicated by an acute hematuria episode requining transfustons with a com-
bination of whole bloed and plasma during the summer of 1934, and multiple
hemurﬂmgcs mto the nght knee 1n September 1954 Since then, there had been
no further h T The \| of both legs had gamned
strength and volume Knee joints had remamed asymptomatic Motion at the
nght knee ranged from AGE 150 degrees to AGF 90 degrees with 15 degrees of
valgus deformty due to overgrowth of the medial femoral condyle, and at the
left knee from AGE 155 degrees to AGF 115 degrees with a valgus deformty of
12 degrees Dorsiflevion of feet had improved to 103 degrees on the nght side
and to 80 degrees on the left  Hip jomnts were freely movable with no trace of
fievion. Wiule the boy spent a good deal of time 1 his wheelchair, locomotion had
been greatly improved  He was able to stand and walk without crutches, and
hardly used a cane

Ruentgen examnation of the knee jonts revealed a remarkable amount of

of all osseous and no further bone destruction There
was also much improvement of calcium density and trabeculation at fect and
ankles, and all osseous structures were better deseloped

An acute hemorrhage nto the volar aspect of the nght forearm, extending te
the dorsum of the hand with residual flevion contracture of the night fourth
finger, did not interfere with the course of rehabilitation of the lower extremities
Treatment of the arm, however, was urgently needed and immediately upon ad-
mission to the hospital, the nght hand and the forearm were spltnted and treated

withsce  Residual infiltration and mduration of soft tissues on the volar aspect
of the wnist, and restniction of complete extension of the fourth Bnger were
treated with a dorsal aluminum sphint apphed to the forcarm, with an aluminum
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post for attachment of elastic traction to correct the flevion contracture of the
finger  After this was accomplished, the splint was discarded

Furthening rehabilitation of the lower extremties, wedge casts were apphed
to both legs holding the left knee in extension of 150 degrees and the right at
145 degrees. After a series of wedgings on both sides, extension at the knees
had reached 170 degrees, but no diminution of the bilateral valgus deformty
bad been obtained. It appeared that orthopaedic correction had proceeded as
far as possible and that residual deformties of the lower extremities would be
permanent, Knees were rigidly splinted until o new pair of hemophilia Hessing
braces could be delivered With these well-Riting apphances, the patient's posture
was greatly improved Standing crect with very little residual flevion at the
knees, he began to walk without crutches.

When seen again on December 27, 1935, the boy had grown considerably and
at the same time had lost weight. As a result, his legs moved up and down in
his braces and the anatomical and brace joint axes were no longer congruent
This had led to a series of hemorrhages into the right knee and one into the
left knee, between May and November 1955. Also during this period, he had
been hospitalized for several days with an intestinal hemorrhage, and had suf-
fered a hemarthros at the left wrist Evamination further revealed that the P
tient’s posture, though tending shghtly toward flexion at the hips, was Fntxs-
factory The right knee joint had remained extended to 170 degreefs with a
valgus deformity of 10 degrees and the left knce was extended to 165 degrees
with a 10 degree valgus deformity, External rotation of the right lower-Jeg was
more marked

Inasmuch as no further correction of dcformities was considered feathle,
plaster of Pans models were taken for new appliances designed to eliminate
hemorrhages into knee jomts and irntation of ankles by establishing correct axes
alignment It was planned that the patient should be bnefly hospitalized Osn
January 2, 1956 for fiting and delivery of his new hemophilia Hessing brace:
This admussion, however, Iasted 21 days due to an acute hem&)nh‘age. into the
feft grom and hip region whick had started 48 hours prior to hosprtalization. Mfw;
the bleeding had been controlled by rest and transfusions, development o :
flexion contracture was avoided by proper postiomng in a fracture bed. As :
yesult of this evtensive hemorrhage, which was followed by marked. Secﬂndar}_
anemia, the patient Yost so much weight that fitting of the new a;{phancesl P;;‘r
sented a problem As an alternative to making new plaster af Paris mode! Sﬁ el
alteration of the braces to conform to the Jegs, the braces were ﬁtrgd with a VE;
of foam rubber to be used until the boy regained his normal wﬂgmi, };e“\:tnh
ischarged from the hospital on January 23, 1956, walking very well, 1‘."‘: o
and without crutches, and holding himself more erect than ever before. e:ﬂ ev
recent repost from the patient, dated June 3, 1956: indicated that he wa:
tremely comfortable with his new orthopaedic appliances.

Case #7513 (See Figure 30)
A malumted fracture of the left femur had redu.ced }oh.n B,
of total disabnlity at the time of his first orthopaedic sxarniration ost

age9,t0a state
Macch 14,
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1935 In addition, the child urgently required psychiatric treatment for behavior
problems stemming from a difficult farmly situation
With a background that was negative for hemoplulia, the child exlubited ab-

normal bleeding tendencies directly after ion Multiple subcutan
hemorrhages starting at 4 months of age were followed by frequent hemorrhages
mto the left knee causing jomt def with

1 of

and flexion, The hemophuhic joint had not been braced and the ¢hild had attended
school whenever he was not confined to bed

In September 1953, the patient was hospitalized for 5 weeks with a severe
hemorrhage into the volar aspect of the left forcarm that led to the development
of a claw hand. A banjo sphnt, apphed for correction of the flevion contractures
of the long fingers, was unsuccessful and the patient finally refused to wear 1t

In December 1954, the patient suffered a severe fall resulting in a fractured
left femur Plaster of Pans treatment during a 15-weck bospital admusston was
so inadequate that when the last cast was removed early 1n March 1955, the
knee was stiff, the fracture improperly healed, and the patrent unable to walk
Furthermore, a hemorrhage had occurred into the extremity dunng the time the
leg was supposedly 1immobilized m a cast

Clnrcal examination of the left leg showed enlargement of the thigh due
partly to callus formation at the fracture site and partly to an organized or calei-
fied hematoma i the soft tissues The knee joint was ngid 10 extension of 150
degrees but otherwise normal

The undersized left forearm and hand were considerably atrophied with
the forearm almost ngid m pronation, the wnist free and the provimal interpha-
langeal articulations of the four long fingers held i1n extreme fleion With the
wnst held in maximum volar flevion, there was considerable extension of the
fingers

Toentgen exammation of the left leg revealed an oblique fracture throughout
the mid-portion of the shaft of the femur umted with bony callus The fragments
were i marked angulation with a moderate degree of overndmng A tremendous
amount of soft tissue swelling was vnsualxzed volving the entire left thigh  Much

of the soft tissue between the 1, showed 1 density and
areas of calaification The knee slm\wd a rather advanced state of hemophihe
arthrepathy with decal of cartilage and juxta-articular cysts

\H{\})l enlarged epiphyses There were also signs of hemophslie asthropathy at the
ankle

Xeray £lms of the left clbow showed a moderate hemophilic arthropathy, with
the epiphyses appeanng much Iarger tlnn thasc of the numul nght elbow

Although prog; for ortl il because of
the scventy of the onigmal mvolvement of the left forc.lrm left knee and ankle,
and the malunited fracture of the left femur, the patient was hospitalized for
13 days from March 21, 1955 to Apnl 3, 1935, and treatment for flecion con-
fractures of the left hand and fingers was begun with a Quengel cast This was
followed by appheation of a second cast with elastic traction for the sccond,
third and fourth Bngers

While surgical correction of the marked deformity of the Jeft leg was im-
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passible because of masstve callus formation and hemophilia, some rehabilitation
of locomotion was feasible, As a major orthopaedic appliance was required for
protected weight-bearmng, a plaster of Pans model was made of the extremity for
a hemophibia Hessing brace with Loftstrand spring joints at the knee, Immedi-
ately upon delivery of this apphance, the patient became cane ambulatory and
able to bear weight upon the left leg without pam,

This single hospital admission was followed by 3 months of concentrated
treatment for the left hand, Extension of the fingers began (o improve steadiy
and the patient was able fo start motion at some of the terminal articulstons
The Quengel cast was seplaced by a maintenance cast holding the wrist in do-
siflexion of 23 degrees and the fingers 1 mavimum extension of provimal mters
phalangeal articulations. After additional Quengel treatment, the patient te-
ceived a fiberglass appl & d with an alumi plate to which the
four fingers were attached for elastic traction on the middle and terminal pha-
langes.

When last examuned on August 8, 1955, the pattent continued to be cane am-
bulatory without paw, the deformity from the malunited femoral shaft structure
was less marked and function of the left leg was sufficiently restored to permst
the patient to swim,

This degree of rehababitation, together with the schedubing of psychizte
treatment, offered a more optimistic future for the boy than could have been
anticipated.

Case #3587 (See Figures 9 and 36)

Christopher L, the first patient treated in this series, came for his notal
orthopaedic consultation in 1946, at the age of 4 This was also the first case 10
which the Quengel method of osthopaedie rehabilitation was used for Nﬂ;
tractures resulting from hemophulic arthropathies In a sense, the yecounting ©
thus history details the progress made in the orthopaedic treatment of hemo-
phihie sufferers 1n the past 10 years. .

With a family background that was negative for the dwsease, the child “fﬂs
diagnosed as a hemophihiac when he svas 6 months of age after the discovery " 2
hematoma on his nght forcarm This was followed, 2 months '!ater. f:y se‘:C:Z
bleeding into the hack. which reg 1 a hospital admissi “:m
the night knee, the first articular 1nvolvement, occurred at the agfe l?f 3 after
wjury, and Jed to the develop of a flevion T1 ! lePFw
further bleeding into the jount but traction fatled to correct the flesion mulmcf: bj

At the time of hus first orthopaedic examination on Mareh 22, 1946, ('lxe <t
was confined to bed hecause of his right knee, but appeated in athenwise o
general condition. Extension at the knee was hmited to 150 .degmes but ﬂg“he
was free The joint evhibited considerable crepitation on passive moton, a{: 1
musculature of the entire nght leg was atrophic. Rn‘;enlgen e‘aror?n:::iocx:‘ Isarcsur-
a typical h il hy with pl s
fac;;p and mnsx;wuaus molvement af the patells. The left knee was entirely
normal
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For the next 3'2 months, the patient was treated on an ambulatery basis for
the flexion contracture of the nght knee. In future cases, most orthopaedic cor-
rective treatment was to be handled in the hospital but this patient’s parents had
specifically requested that the boy be treated at home and had rented an apart-
ment near the hospital to facilitate the arrangement Treatment was begun on
March 28, 1946 with appheation of a carefully padded hinged cast to the entire
right leg The following day, mild corrective forces in the form of sic clastics
were added, and m less than 2 weeks the contracture had yielded to the point
where extension to 170 degrees had been obtamed The lunged cast was then
converted into a mantenance cast and fitted with a walking stirrup, enabling
the patient to become ambulatory By Apnl 25, he was walking very well and
lateral x-rays showed extension at the knee to 165 degrees As there was definite
evidence of posterior subluxation of the tibia 1n relation to the long aws of the
femur, and bony contact of the antenor articular surfaces of femoral and tibial
condyles, further extension of the knee was excluded because of the risk to the
soft femoral condyles from the harder margm of the tibial plateau The leg was
then sphinted until a plaster of Pans model could be taken for 2 Hessing-type
brace that was jointless at the knee but designed with an ankle joint This pro-
cedure, together with the subsequent applhication of a new walking cast, was
carned out under a general mhalation anaesthesia as the patient had become
quite apprehensive When this molded leather Hessing-type brace, the first of its
Nind, was dehvered, it included a light-weight foot section constructed with only
one medial upright bar connecting the lower-leg section to the simple foot plate

By July 10, the patient was walking well and had started to swim without
the apphance An exammation at that time showed no evidence of swelling or
contracture at the knee A month later, however, a tendency toward flevion had
developed as the patient had been sleeping without lus brace, contrary to mstruc-
tions, As a result, x-rays taken on October 3, showed further destruction of the
articular surface of the jomnt with defimte decrease i articular space

Duwsing this period, the child had required overmght hospnahm\mn and
blood f for an } into the abd 1wall On the
erthopacdic level, an attempt was made to correct the marked valgus position of
the feet by providing the patient with a new foot section for the Hessing-type
brace and with a Whitman-type plate for the left foot

Treatment from the begmning of October through the end of the year was
retarded by a series of hemorrhages imto arms, left knee, left ankle and the nght
leg The patient’s clotting time was very prolonged and he required several trans-
fustons To improve the markedly atrophic musculature of the entire leg, particu-
larly the quadniceps, the (Iulds parents were instructed mn the use of an electne

machme for s dal st t This howeser, had to be discon-
tinved watlun a shon time as it appc.ued that electric stimulation of the mus-
culature was for h mto soft tissues On Janu-

ary 14, 1947, a new Hessing-type brace with lock joint for the nght knee was
dolnucd and mmmediately provided considerable improsement 1n the patient’s
gut His range of physical activities was increased and horseback riding was
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specifically permitted 1 the hope that evercise m the sturup might increase
flexion at the right knee,

Continuing to alternate between activity and disabibty, the bay was again
incapacitated a week later in a fight with another child when he suffered a hema-
toma at the right knee so extensive that he was forced to discard lus orthopaedic
appliance  As a result, 25 degrees of extension at the knee were Jost 2nd the
joint exhibited swelling and local heat upon eamination on Janvary 30 To
correct the deformity, the Hessing-type brace was fitted with crossed elastics
which ded in ightening the knee sufficiently wathin two days to permut
focking of the knee joint of the brace, With the knee held fully estended, the
patient began to walk quite well. On April 10, 1947, however, the ring lock at
the knee jount of the brace suddenly became Joose when the patient fell out of
bed and the knee was foreed snto flevion By mid-May, however, he was once
again playmg and running without restrictions. On May 32, another attempt
was made to stabilize the knee by substituting an artificial quadriceps for the nng
lock of the brace The patient also received a celluloid night sphnt for the right
leg to hold the hnee at AGE 170 degrees and the ankle at AGE 90 degrees. Upon
exammation on July 23, the boy was extremely active and, at the same time, able
to maimtan extension at the knee to 170 degrees, As the orthopaedic applance
for the leg had become too small, a third Hessing-type brace was made 1o 2
plaster of Paris model and delivered on November 11, 1947,

During thesc 18 months, the childs neuratic tendencies, which were to com-
phieate treatment th h huldhood and early adol had already come
mto the foreground. As he was an only child and affiicted with a severe degree of
hemophulia, he was often isolated from other youngsters and hence largely de-
pendent upon ks young parents for companionship and education as well as for
physical care, Tt was quite natoral that bis parents would try to adjust the
chikd’s physical actwity to s hemophilie condition  Jt might be _smd that when
the child was not completely immobihized with severe articular o zjxltemal hemor-
rhages, he was encouraged ta engage in the most dramatic nct{vxues ﬂz;\t ca:le'-
ful planning and money could provide, including h k riding, " o
dnving a tractor, Sshing, and lving on a boat, The fact that the patient’s mex; 2
behavior reflected these drastic vicissitudes might be another way of saying tht
the boy was reacting normally to an abnorma) Jiving situation where the feast or
famine pattern of activittes could only have produced behavior problems )

Followis I into the right ankle at the end of Apni
1948, a new ;’ g-type brace was ted At the ti{nf itwas de]:vﬁe;l,!l:xl:
leg was beld fully extended, and the knee and ankle joints were compleleiy
e he b Hered a severe bemorrh:

ulreres e .
Aﬁ:na I\:B;ké&' emtshtaton for hematologiea he ““,ek’pe‘»”uﬁ‘ P
contracture at the left knee and was unable 1o walk. Presenting ‘)umscﬂﬂed
orthopacdic treatment on August 20, he was stll totatly deJY)led, };ﬂ:;";g‘ ::dmcy
another hemorthage mto the Jefi thhgh, Chimeal examination reveale: g
toward flevion at the left knce although it could be fully extended, an

age into the feft calf
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examination indicated that all osseous structures hadt rematned normal Increased
tissue density 1 the pophteal region suggested residual fuid from the recent
hemorrhage. Films of the nght knee showed good alignment of fernur and tiba
although there was a possibility of bony contact between ttbia and femur in the
center of the knee The sheletal structure of the right leg was much thmner than
that of the left

Temporanly, the left leg was sphinted with the hinged cast made ongmally
for the right leg  As this proved unsuccessful, weighting of the knee was advised

By June 1949, the patient had grown considerably, appeared much more coop-
erative, and had been lexding an active hfe  An orthopaedic shoe was substituted
for the Whitman-type plate for the left foot Examned again in the falf of 1949,
he reported that he had had an excellent summer As the right knee had remained
painless and almast letel ded, the old H type brace was con-
sidered unnecessary. Instead, the patient was provided wath a double-bar brace
for the night Teg with a medial har extended down to the ankle and attached to a
Whitman-type foot plate

Although there had heen several hemorrhages 1nto the left ankle, motion at
the joint was only shghtly restricted, and protection by an elastic bandage was
deemed sufficient

When next seen on December 13, 1950, the patient was 9 years old, ven
wild and difficult to manage He walked with the entire nght leg stiff and with
a himp that had not been noted before. The nght knee was almost completely
ngud in extension of 160 degrees and the musculature of the feg was quite
atrophie

0 lerdevel.

¢ shortly th showed .
of the skeleton of the nght leg with considerable decalerfication of osseous strue-
tures of the knee There was complete destruction of artienlar cartilage through-
out the hnee and articular surfaces of femoral and tibial condyles were qute
wrregular and incongruent although some articular space was preserved between
the condyles, and general avis alignment 1n the sagittal plane was good  Lateral
exposures showed an angle of 163 degrees and the possiility of minimal antero-
Posterior motion There was no tendency toward bony ankylosis as previously
suggested by films mspected on August 20, 1948

The left knee d free of 1) with | falic arthropathy,
and there was no mdicafton of the disease at either ankle

The examunation was followed by two hospital admessions in rapid succession
for Tuge hemorrhages around the left knee requinng several transfusions A
senes of x-ray films showed no pathologic changes of the bone but the presence
of fuid 1n the joint was well visualized

By May 17, 1931, the musculature of the night leg had gamed i solume and
the old Hessing-type brace had hecome too small  For tus reason, and also
because motion at the hnee was posuible from AGE 170 degrees to AGT 153 de-
Erees, the patient required a new apphance for lus nght leg A fifth Jeg brace
Was forthwith constructed, with Lofstrand spring joints at the knee for the first
time Heneelorth, ths applance was to be known as a hemopluha Hessing brace
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For 6 weeks prior to his next orthopaedic consultation on October 1, 1931,
the patient had been bedridden or wheelchair ambulatory with swelling at the
left knee and right ankle. He had required the services of a visiting teacher, and
tus psychological problems were again in the foreground as he had been isolated
from other children for a long time, Roentgen examination revealed the first
signs of early hemophihe arthropathy at the right ankle caused by incongruent
axes of anatomical and brace ankle jonts There was also an obvious lack of
skeletal development in comparison with the normal left ankle and moderate
decalcification at the astragalus A plaster of Paris model was immeduately tihen
of the right lower-leg for a new brace section with a properly placed ankle joint
At the same time, the left knee required attention because of recurrent hemor-
rhages and ballottement of the patella Orthopaedic treatment was initiated with

plete immobihization 1n a p plaster of Paris cylinder. By the middle
of October, the patient’s gait was considerably benefited by a Hewitt elastie
kuee brace with posterior hinge and one-piece tongue for the left Jeg, and a
reconstructed hemophiha Hessing brace for the right leg with a new foot section
consisting of a molded leather sandal with a plain foot plate, stirrup and mulled
ankle joint

Toward the end of 1951, ortt & was punctuated by several
major bleeding episodes affecting ankles, left knee, left arm and face, requnng
three hospital admissions for hematol, 1 t. At one pawmt, the Lof-

strand spring joints of the right hemophilia Hessing brace were replaced by 3
solid jointless connection holding the knee at an angle of 170 degrees as even
minimal motion was poorly tolerated. The patient also received a jointless
molded leather-steel brace for the same Jeg 10 be worn as a night splint or used
dunng the day when the ankle did not need special support. .
With a recurrence of pain and swelling at the right aphle, roentgen esamina:
tion agamn led a d by I and brace ankle jounts,
responsible For these symptoms as well as other locomotion difficulties The bm;e
was accordingly altered to provide the proper alignment. Films of the nght
ankle showed that the distal epiphysis of the tibia had pot grown as much oo
the fibular side as on sts medhal aspect This caused a rather marked tilt of l:
mortise and the astragalus into valgus position, The capsule of the joint show
jncreased thickening at two points, . ded
During this period, 2 plaster of Paris model was taken for a jointless mox .
leather lower-leg brace for the left leg with attached Whitman-type foot p ‘:!::
A protective cast was applied to the left leg unti} the appliance conld be
hvered 5
Spending the winter of 1952 1n Flonda, the patient was largely “";“".‘ﬁ?’ﬁ‘
ambulatory because of recurrent hemorrhages into the lef.t k‘nee an ﬂg ]
On June 12, 1952, at the next orthopaedic exammation, the patient’s legs ;}g e
greatly improved, with the right knee joint extended to 170 degr ees 3"d mgxa&
of a few degrees of active flexion He was able to swim every day an et
around the pool without his braces Another Whigman-type plate was
this tume for the left foot.
Toward the end of 1952 and the beginning

of 1953, the patient suffered 2
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series of hemorrhages into the left knee which was no longer properly sup-
ported by the Hewtt elastic knee brace. To further comphceate the case, roentgen
examination on November 13, 1952 revealed first signs of involvement of the
left ankle with an early stage of hemoplulic arthropathy The orthopaedic plan
to protect the entire leg by means of a plaster of Pans cast was opposed by the
attending hematologist who finally agreed to immobilization of the left lower
exirenuty on 2 plaster of Pans sphnt. As soon as the elastic motion-permitting
Hewitt knee brace was reapplied, hemorrhages into the knee recurred, and
another hospital admtssion was required for further immobthzation of the
joint and admumstration of plasma This ime, the patient was expheitly cautioned
to refrain from weight-bearing until an apphance could be constructed for the
left leg corresponding m every detail to the hemophiha Hessing brace with
Lofstrand spring jomts at the knee that had just been manufactured for the nght
leg The brace for the left leg was finally delivered together with a small fiber-
glass cylinder to be worn at the beach and while swimming m Flonda during
the winter

While in the South, the child suffered a series of hemorrhages 1nto the nght
grown and developed a mild flexion causing a hack disabihty Shortly
after his return, he hemorrhaged severely into the left knee while sleeping with
an elastic knee brace instead of the hemophiha Hessing brace  Exarmmation dur-
ing the sul hospital ad for plasma revealed a marked
degree of lateral mstability caused by distension of the capsule of the left knee
jount

When examined 1n June 1953 the boy had grown tremendously and his mus-

culature showed excellent develop R e dicated for
the first ime definite evidence of involvement of the femoral condyles of the left
knee joint with carly | l h hy The previously noted lateral n-

stability wath the left knee extended was still present

The patient arnved wheelchair ambulatory for a further examination two
months later The hemophulia Hessing brace for the left leg had been discarded
following recurrent hemorrhages nto the knee and the jomt was supported only
by an elastic bandage While the parents preferred to heep the child wheelchar
ambulatory as long as the dency toward | h smto the jomt | 1,
this was dered und ble from an orthopaedic point of view as develop-
ment of all structures of the extreruty might be retasded if 1t remamed 1nactine
for too long a period

The patient clamed that he could not mamntain Ins balance with two hemo-
philia Hessing braces and was unable to tolerate the action of the Lofstrand
spring joint on the nght side  Conceutrating, therefore, on the important prob-
lem of left knce wstabulity, 1t was decided to continue with the left hemophilia
Hessing brace, and the apphance was fitted with an 1schual scat to transrit
weight-bearing from the tuber isclint to the ground The nght hemophilta Hessing
brace, howeser, was replaced by a Hewitt elastic knee brace This was practic-
able as the nght knee had remained asymptomatic ever since the first Hessing-
tvpe leg brace had been apphied more than 7 years carher

Despite these measures, the clukd was hosprtalized agam on September 23,
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1953 for new and painful hemorrhages into the left knee and thigh For the first
time, the patient did not respond to plasma transfusions as he had developed an
anticoagulant which mterfered with the antillemaphilic action of the plasma

For four months after the patient was discharged from the hospital in a wheel-
chair on September 26, 1953, t; was d ily upon the
left leg  After a cast was applied holding the leg completely extended, swelling
of the knee and thigh subsided and ballottement of the patella disappeared,
proving once agan that complete immobilization in a well padded plaster of Pans
cast was the most cffective method of preventing additional hemorrhages and
obtaning absorption of flud within the joint Following application of a walking
cast, the reconstructed hemophilia Hessing brace was reapplied and the patient
became ambulatory.

An attempt to use the right hemophilia Hessing brace without 1ts foot section
but with a single Lange-type fiberglass plate for the right foot failed because
there was msufficient stability at the right ankle which was held in marhed
valgus position due to difference in the development of the medial and lateral
aspect of the distal tibial epiphysis Instead, a new hemophiha Hessing brace
that was lighter 11 weight and less bulky was constructed with milled ankle
jont but without knee joint.

Evammed again on April 14, 1954 after his return from Florida, the patient
stated that he had enjoyed a good winter with only two mmor hemorrhages into
the left ankle. He walked comfortably and all indications of lateral instability
had disappeared The left knee was fully extended and the right knee mar-
taned extenston at 170 degrees On June 3, the patient reported that he had
walked occasionally without his braces and had had no further hemorrhages of
pain at either knee Major appliances were completely discarded on June 7, but
the right knee was fitted with a new Hewitt elastic knee brace to be worn con-
tinuously because of x-ray evidence of involvement with marked }xemophliic
arthropathy, Despite instructions, the patient stated 2 months later th.a( t;
had not used any orthopaedic apphance during the summer. The condition o
both legs was satisfactory and the boy was planning to attend school ot ad

For more than 2 years between May 1954 and July 1956, the patient ’;‘\
not required orthopaedic treatment. Apart from a large hemonha'ge mluN L :
left knee joint in September 1955, necessitating a flight from Florida to 'le‘
York for transfusions and observation, there had been no pain or disability
ongnating from the knee jomnts and the patient had worn no ur(hOP“‘—l‘_"c :’n
plances For recurrent hemorrhages into and around the left ankle wx!h P "
and disabilty of short duration, he agam required plasma transfusions but
further treatment

In the fall of 1955, he had been hospitalized in critical condition for fhre:;
meonths with a perforated appends, peritonitis, an intestinal ubs!ruc:;lun ?‘f;
It I into the abd Eventual recovery was made posst ;aﬂm?,
through the use of antibiotics and continuous administration of whole blood a
plasma transfusions

When examned on July 10, 1956 after a

Z.year interval, the boy, then 14
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years old, was bedridden with an acute lockmg of the nght knee at AGE 155 de-
grees In the interim, he had grown considerably, and appeared much more
mature 1n every respect. According to the patient, the nght knee became quite
sttff when exposed to d or cold E g d Tocking from
part of a torn internal semilunar cartilage There was no evidence of hemorrhage
Although the patient had recurrent hemorrhages into the left ankle, he re-
fused to wear adequate shoes, The left knee jont had remamed asymptomatic
With immolhzation of the right knee on a large posterior splint, pan was
minunized dunng the day but toward eveming became so severe at times that
the patient required Codemne and Aspirn and was unable to sleep Relief was
finally provided by application of an extra-long foam rubber pad on the dorsum
of the leg Shortly thereafter, the jont became asymptomatic and by July 20,
1956 had returned to 1ts pre-loching condition, m extension of 170 degrees A
maintenance cast was applied and sphit in the anterior midline to permit easy
removal at home Remaimng normal for a week 10 spite of greatly increased ac-
tinties, the leg was fitted with a 20-inch Hewitt elastic knee brace with double
steel bars an the back and one-piece foam rubber padded tongue
Complete rocntgen exammnation of knees and ankles en July 17, 1956 showed
extensive hemophilic mvolvement of the nght as well as the left knce While
the nght kace p 1 evid of a “burned out” condition, the
left knee had also suffered cxtensive damage Articular space at both knces,
however, was surprisingly well preserved desprte considerable cartilage destruc-
tion
Ankle joints also showed 1 with h hilic arthropathy, more
marked on the left side The medial epiphysis at the distal end of the tibia had
&own faster than the lateral causing the usual valgus deformity, agam more
marked on the left side
Comparing these Slms with a senes taken 3 years carher, there appeared to
be satisfactory development of osseous structures of the lower extrenuties Shafts
of femar, titna and fbula were of normal size and ealaum density with a strong
cortex Pathology was himited to the epiphyses and articular surfaces The nght
knee, which had expenenced no hemorrhages i 10 years, had developed more
fully than anticipated It was particularly fortunate that the shafts of femur
and tibia had grown so strong and that there was no sigmficant degree of decal-
afication Tt was apparent that the nght knee would remamn smaller than the
left as epipliyseal ines were closing prematurely with the undersized patella
exhibiting a typical hemoplihic deformity The apophysis at the tibial tubercle
“as completely fused on the nght side while 1t was still open on the left Con-
Sidermg the “bumned out” condition of the nght hnce, support by means of a
Hewatt elastic hnee brace was considered sufficrent
The left knee and ankle, however, required stronger orthopaedic protection
Even of there were to be no more blecding mto these jornts, articular surfaces ex-
hbited so much def '\ and wregulanty that 1
Weight-bearing would most certanly lead to synovitis and arthntis and cause
Rreat pan an later Ife - Although further deselopment of secondary degenerative
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joint disease at the left knee and ankle rght not be prevented, it could be some-
what contained if weight-bearing 15 permitted only upon fully protected jounts,
at least until the end of the growth process. With the patient’s reluctant accept.
ance of the plan for permanent bracing of his left leg, a hemophila Hessing
brace with milled knee and ankle joints was made to a plaster of Paris model,
and delivered on July 31, 1956.

Summary: Reviewing the 10-year period of observation and treatment of a
severe hemophilta sufferer, 12 protective and corrective plaster of Pans casts
and sphnts were applied, and 16 plaster of Paris models were made for the
manufacture of 10 Hessing-type and hemophiha Hessing braces, 1 molded leather
lower-leg brace, 4 foot plates and 1 fiberglass appliance Treatment also -
cluded the use of 6 smaller orthopacdic appliances that were not made fo plaster
of Paris molds The patient requured 11 hospital admissions for extremity hemor-
rhages as well as many additional hospitalizations and countless transfusions for
other hemophilic problems

The original objective of orthopaed was the jon of a flexion
contracture of the right knee jomt After successful treatment of this deformity,
almost complete extension of the knee was maintained without a recurrence of
pain or bleedmng into the joint even dunng periods when orthopaedic appliances
were discarded

Treatment was not successful, however, in preventing the development of
hemophilic arthropathy of the left knee and, to a lesser degree, of the ankles
with their marked valgus deformity. There were several reasons for this failure
Furst of all, orth dic rehabli of hemophilic artk hies had not de-
veloped to 1ts present standard during the first 5 years of the boy’s treatment
Second, quick-frozen antthemophilic plasma was not available until morc Te-
cently Also, in this case, the parents sought to achieve the most snf:sfactory
balance between psychological needs for activity and physical resmcnons,.nnd
tended to encourage activities that entailed considerable risk for the patient
Furthermore, the earher braces were not yet as well adapted to the special
requirements of hemophthacs, and there was obviously some xnconsistch)"Of
treatment From today’s orthopaedic pownt of view, correction of the fleion
contracture of the boy’s right knee by wedge or Quengel cast should .have been
followed by unmterrupted immobthzation 1n a wellfitting hemaphilia Hessl;g
brace until osseous structures were fully developed, epiphyses closed and the
musculature m condition to control whatever motion was stil present at the
knee Whenever hemorrhages threatened any of the other articulations, such 3:
left knee and ankle joints, immediate plaster of Paris smmohilization should h’rnl:
been wstituted n addition to admmistration of plasma to stop the bleecing t‘sv
would have prevented jomt destruction, particularly if bracing of the ﬂtmmh)-
had followed plaster of Pans treatment The importance of osthopacdic apyp .
ances for pr of jomnt in hemophilia was not de‘"l’; ’“:i
mzed until quite recently, while their function in rehabilitation and m;xr{l cmn):e
of correction obtaned by plaster of Pans treatment was ncl:nm'vledi;e L“i::xl :
very begmmng This case history clearly demonstrates the point that 1
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long time before the bility for prophyl and was shared
equally by hematologist and oﬂhﬂpacdlc surgeon In the earlier years, too much
rehance was placed on transfusions alone and it was difficult to convince hema-
tologssts of the necessity and feasibihity of )l of protectne plaster of
Paris casts duning the acute phase of extrenuty hemorrhages

‘Treatment was rendered more difficult 1n this case by the unfortunate local
dviston of treatment between one hospital for hematology and another for

h il The | il 1 of jomnts other thap the ongi-
nally affected right knee might well have been prevented if the orthopaedic
surgeon had been m a position to offer treatment from the very first sign of a
hemorrhage instead of being called after the hemorrhage had been halted by
bed rest, refrigeration and transfusions

Despite these drawbacks, the patient’s physical condition was satsfactory,
with almost normal development of the skeleton of the lower extremities except
for the hemophalic jomnts Because the nght knee joint had been treated when
the patient was 4 years old, and unprotected weight-bearing on the right leg was
not permitted for 7 years thereafter, the development of the genu valgum by
overgronth of the medial femoral condyle, seen 1 almost evcry other hemophilia
patient, was prevented Periodic roentgen exammnation of the right knee jont
lus gaven considerable msight into the sxrucmml ch;mges which produce the

i X-ray app of a h hy of the knee jomnt

if the disease has occurred duning childhood or adolescence

Perhaps more than anything else, this case istory demonstrates that complete
plaster of Pans immobihization of an extrenuty during an acute phase of bleed-
mng into jomts or soft tissues will promptly ehminate pan and prevent develop-
ment of contractures and deformities

Case #7185 (Sec Figures 2 and 18)

Arnold M, an adopted child with no known hemopluha background, had
shown hemophilic symptoms since infancy and developed hemophihic arthro-
pathies of the right knee and left elbow as well as a moderate degree of Inlateral
spastic equinus dunng early childhood At his first ortl dic ¢ tion, the
boy. then 7 years of age, stood and walked chiefly on metatarsal heads with a
maderate Iilateral adductor spasm causing @ scissors” gat - Although both knee
joints were quite swollen, only the nght showcd stgns of hemophihe arthropathy
Ankles exinited museular nigacity  The musculature of the left anm was atrophic
and the left elbow was deformed and showed restriction of motion At no time
had the child recetved therapy for any of tus orthopacdic problems

Exammation also revealed an unusually small shull, suggestne of premature
ossification of cramal sutures rather than a birth injury  In addition, a marhed
strabismus was noted which could not be operated upon because of hemophiha.

Xerav films of the nght knee indicated ncreased solt tissue density without
significant hone or carttlage imvolvement The patella and epiphysis of tibia and
femur werc larger than on the left side o the over-deyelop fre-
quently seen in hemoptulic arthropathies  Skeleton of Fect and ankles was poorly
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developed but otherwsse within physiological limits Films of the left elbow
tevealed quite marked deformity of trochlea of humerus and of articular surface
at proximal end of ulna The epiphysis of the head of the radws was faurly Lirge
and the lower end of the humerus was also enlarged

During a 2i-day hosprtal ad from September 9 ta September 30, 195
for orthopaedic correction of hemophlic arthropathies and bilateral spastic
equinus, 2 heavily-padded cast was apphied to the right leg from toes to below the
knee holding foot m best possible dorsifleion of 100 degrees while the knee
was flexed to 90 degrees. This procedure was intended to test the response of the
spastic right leg to rigid immobilization and was well talerated without prod:
increased spasticity  Patient was able to walk with leg in the cast although he
was still holding fect in equenus positton, This was followed by application of @
hghter cast to the right leg in two sections. To correct cquunus posttion, foot was
held at dorsiflexion of 100 degrees and cast was applred from toes to below kuee
When this section became rigrd, the knee was fully extended and the cast com-
pleted to below the groin.

During this penod, x-rays of the shull showed moderate increase in digital
markmgs of eranial vault, and evidence of early closure.

After termination of this first phase of plaster of Paris treatment, patient ré-
ceived three orthopaedic apphances These isted of a fberglass brace to sup-
port and protect the left elbow, with an elbow joint permitting immobﬂizatinn' of
the elbow at various degrees of flexion hy means of 2 Tocking device, a hemophilia
Hessing brace for the right leg with Lofstrand spring joints at the knee, mtled
ankle jomnt with stop to prevent plantar flexion and with crossed elstics to -
crease dorsiflexion, and a fiberglass Lange-type foot plate for the left 5pnsfxf
foot to which a posterior drop foot spring with calt band was attached Despit®
patient’s spasticity, apphances for the lower extremities were well (alcmteg
and served to improve stance and locomotion. Patient no longer walked wat
both feet m equinus position but wath heels well on the ground

Eight months later, patient was agam adwutted to the hospital to be ﬁf’lt‘ﬂ
for new orth dic apph for Yus legs., Exami resealed no new Signs
of hemophilic arthrapathies or hemorrhages wta soft tissue, Spasticity of )n\m"
extremities was Jess marked than previously noted, Roentgen examination showed
that osseous structures of knec jomts had grown since September 1954' and epv
physes had developed normally. The only change in structure of the right Rnef:
since that time was the considerable thmning of the proximal third of the shal
of the fibula,

During this admsssion, the patient received a new hemoplulia Hessing }.”a?:
for Ins nght leg together with a similar appliance for the left leg as xhe'smi%“‘
gberglass plate was no Jonger sufficient. With these new appliances, there was
mediate improvement 1 his gait .

A year ll;)ter. the boy was xi»admmed for the third tune following acute h:‘:li;'s
rhages nto left knee and left elbow Parents of the patient St“’e_d.'h";;““m a
legs braced the boy had been able to walk much better than anuzzp::;t usmaﬂ
few weeks prior to this hospital admussion when the braces appeared 00
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and too tight and a hemorrhage nto the left knee had occurred  Upon examina-
tion, the knee appeared greatly enlarged but not very painful During this 10-day
hospitalization, plaster of Pans models were taken of both legs and the patient
receved two new hemophilia Hessing braces with elastic twister straps to be used
to counteract the tendency toward internal rotation of legs from spastic equinus
Apphances were well tolerated and, at that pownt, general rehabibtation was
better than could have been expected i view of the boy's multiple handicaps

Case #7207 (Sec Figure 17)

When hemophilia is not spontaneous i ongun, 1t 1s passed genetically from
mother to cluld The female carrier 1s supposedly without symptoms of the
disease The case of Ernest M was the only one in the sexics 1n which a mother
reported a bleeding tendency that appeared after an carly tonsillectomy and
adenoidectomy, and also during childbirth Aside from this, there was no family
Iistory of hemophiia

Although the boy hemorthaged severely at he was not d d
as a hemophillac until he was 1 year old. Since then, he suffered hemorrhages
into clbows, ankles and knees as well as t testinal bleeding, |
chest hemorrhages and gum bleeding  During hus carly childhood, he was hos-
pitalized on numerous occasions, received twenty-nine blood transfusions, and
was given an orthopaedic apphance for his left leg at 4 years of age

At hus first orthopaedic consultation, he was 7 years old, crutch ambulatory
and m poor health. Clinical and roentgen exammation revealed severe hemo-
philic arthropathy at the left knee and a flexion deformty of 90 degrees with some
posterior subluxation of the tibia 1n relation to the femur The night knee showed
swelling and local heat due to a recent hemorrhage but no restnction of extenston
Osscous structures were underdes eloped but there was no artrcular destruction

The left foot and ankle were perly developed with Jerable decal-
cification of all osseous structures but no evidence of hemophihie arthropathy
The left elbow was inflamed with edension posstble to only 125 degrees
Xeray Blms ind; 10 il h y with he thros and showed a large
Judta-articular cyst 1n the ol , shght of osscous wres of
the capiteltum, and quite marked soft tissue swellng around the joint

During a 53-day hospitahization, a maintenance cast was apphed to the entire
nght leg, with the knee fully extended, for complete immobihization during the
deute hemarthros When the cast was removed, the hnee was asymptomatic and a
plaster of Panis model was taken for a hemophila Hessing brace with Lofstrand
spring joints at the knee At the same time, a Quengel cast hip spica with sub-
lusation hinges was applicd to the left leg  After correction of estenston from
110 to 155 degrees was obtamned, a model was also made for a left hemophiha
Hessing brace with Lofstrand spring jomnts at the knce Untl the new apphances
could be deli ered, the lower extremities were protected by a strong sphint on the

left side and a maintenance cast on the nght side
As the Teft elbow had become patnless with extension limited to 110 degrees,
3 model was made of the arm from above the wrist to the deltoid region for a
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fiberglass protective sphint At the end of this hospital admission, which had
been complicated by gastro-intestinal bleeding, all apphances were debvered
and well tolerated

Examined 18 months later, the patient had grown considerably, was attend-
ing school, and showed additional extension at the left knee to 165 degrees, Al-
though there had been no further bleeding into knee joints, roentgen examination
revealed very slight involvement with hemophilic arthropathy at the nght knee
The right elbow had remamed normal despite a recent hemorrhage info the
soft tissues, while the left elbaw exhibited shight hut not significant progression of
deformity from hemophilic involvement.

Models were made of both legs for new lower-leg sections for the emophilia
Hessing braces which were reconstructed and delivered 5 days later, together
with an elastic attachment for further extension at the Jeft knee.

A year later, the patient was hospitalized for 10 days while new hemophiba
Hessig braces and a fiberglass brace for the left elbow were manufactured to
plaster of Pants models When discharged from the hospital on June 28, 1956,
the patient, free of bleeding at the knees since he had first worn hemophilia
Hessing braces, was considered completely rehabilitated with his new appl-
ances

Case #7301

Philip C, age 7, with a hemophiliac brother and two sisters, was diagnosed
as a hemophilie duning mfancy and thereafter affiicted with recurrent bleeding
Hemorrhages into joints were quickly absorbed, leaving no deformity or dis-
ability, until September 1954 when a severe hemorrhage into the right knee ad
not respond to plasma transfusions Treatment of the joint was complicated bya
serious hemorrhage into the oral cavity that interfered with swallowing and
breathing, Durning a hospital admission for this episode, numerous transfusions
had Itttle mfl on the h but bleed: Jually subsided, probably
due to pressure The nght knee jomt, neglected dunng this period, remained en-
larged with restriction of extension,

When the boy appeared for Ins first orthop on ]

15, 1954, he was cane ambulatory, walking with a right-sided limp, holding ':”
knee and hup 1n flevion and the foot in equinus position. The musculature of ;I?
entire right lower extrermty was 1 good condition, showing very little atrophy
The knee joint was enlarged, partly due to hemarthros, partly to enlargement Ds
femoral condyles and showed extension to 160 degrees and local heat. There wat
also discoloration of the skin in the region of the night ihac crest N

R i led minmal inveh of the asticular marg
of medial and lateral femoral condyles as well as increased density of soft ussuei
around the knee. A small cystic area on the posteromedial aspect of the 'fl*m:”:'
shaft and widening of femoral condyles were additional signs of early Vol
ment with hemophilic arthropathy

The patient was accordingly given a Hewitt el

1 ; b

Lastic brace for the right ke
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and by the end of November 1954, the joint had become almost completely ex-
tended, and the patient walked very well

Although he had been letely free of | hilic arthropatlues at the left
knee and nght ankle, neglect of recurrent hemorrhages into these jomts dunng
the interval between d tions, led to damage. While
orthopaedic treatment at the first indications of hiemarthros could have prevented
articular destruction, the child’s parents relied exclusively upon temporary bed
vest and multiple transfusions  Consequently, when the patient appeared for lus
first orthopaedic examination mn eighteen months, he exlibited marked hemophilic
arthropathtes of left knee and nght ankle  Mant casts were hatel:
applied to the cntire left leg and nght lower-leg during an overmight hospitaliza-
tion Thereafter, as a major apphance was required for the left Jeg, 2 hemophilia
Hessing brace was made to a plaster of Panis model and delivered on June 28,
1956

Case #6607

By the time Damiel W was 6 years old, he had become a severe hemoplilia
victim afficted wath recurrent internal bleeding and evtremity hemorrhages com-
phicated by a consistently high cloting time  As there had been a long history
of the disease m the mother's famly, di of b hilia was blished at
the burth of the ehald with the of two cephalok tomas Durng -
fancy, he suffered frequent hemorrhages nto both legs, gastro-ntestingl bleed-
Ing as well as hemorthages following an ear infection and head mjunes At the
age of 3, he was hospitalized sith hemarthros of the left knee which persisted
desprte transfusions, and eventually produced a difference in length of legs as
the left leg grew faster Two years later, an mpury to the left hnee produced
bleeding 1nto articular space and caused a 5-10 degree flevion contracture  Also
dunng these early years, the Icft elbow became stuff, and an mjury to the nght
flank required hospitahization and many blood transfusions

In March 1953, 5 months before his first orthopaedic examination, he suffered
hemarthros of the nght ankle Treated with an njection of Hyaluronidase and
transfusions of antthemophihe plasma, bleedng was stopped and a normal
range of motion restored at the ankle

As the father's profession involved repeated change of location for the famil,
treatment of the cJuld was sporadic and if te  Orth dte treatment,
begun in February 1950 for hemarthros of the left knee, consisted of duathermy
twice daily for 1 month and then intermuttently for several months Corrective
shoes, incorporating a compensatory hift on the nght side, werc then recom-
mended because of inequality m length of legs  Physiotherapy was resumed
March 1933 because of marked restriction of motion at the left knee Patient also
wore metal sphints for protection of knee oints

Since December 1952, the patient had recencd antthemophihic plasma trans-
fusions at 2 to 4-weck mnternals which kept bleeding under fair control,

At his first orthopacdic cxammation on August 27, 1933, the patient was
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cruteh ambulatory and unable to bear weight on the left leg. The left knee
showed 2 fexion contracture of 80 degrees with marked structural deformity of
femoral condyles and patella, and posterior subluxation of trbia, The left elbow
also was hemophilic with restriction of extension and flexion

Inspection of original x-ray films of the left knee dated July 15, 1953 revealed

derable wrregularities of femoral condyles most marked at medual articular
surface There was no defimte evidence of juxta-articular cysts Patella showed
squanng off at its distal pole. Articular space between patella and femoral con-
dyles was diminished while space between femoral and tibial condyles seemed
we]l preserved

New wray films showed iderable prog of } hil 1 thy at
the left knee Femoral, and to a lesser degrce, tibial condyles were blown up and
showed more decalcification than they had 6 weeks previously. The patella ap-
peared glued to femoral condyles There was some postenor subluxation of tibia
Tunnel view showed marked reduction in width of articular space between femur
and tibia. Tunnel view of the nght knee showed some structursl irregulanties at
lateral more than at medial femeral condyle which may have represented an early
stage of hemophilic arthropathy.

The left elbow exhibited severe hemophilic invol without g
decalcificabon of bones There was ncreased soft tissue density at the joint.
Several small calaific shadows were visualized within the joint apparently be-
tween articular surfaces on the ulnar side. While condyles of the humerus sha“'ed
no bone destruction, there was considerable overgrowth in comparnison with
the night elbow, and the articular surface of the ulna showed marked deformity
and enlargement at the expense of the ol The 1 eprphysis of the
rachus was very large and dense

For otthopacdic correction of the 80 degree flexion contracture of the Teft
knee, the patient required carefully planned treatment extended over a suffi-
cently long period to avord fatigue which mught increase his already tugh
clotting tme During a first hospital admussion of 18 days from August 3w
September 18, 1953, a Quengel cast hip spica was applied to the left leg from
umbibcus to toes with hnee held in flevion of 80 degrees and ankle at 90 degrees.
No attempt was made at the time to correct the valgus tendency at the knee. After
the cast was removed, with extension of the knee having reached 140 degrees, 2
maintenance cast was apphed to enable all soft tissue structures of the lefﬁdk‘e;?
to adjust to the new position After sufficient time was allowed for lhns‘-’l JU.S -
ment, the maintenance cast ssas replaced by a second corrective cast which \:I:S
prepared for wedging at the knee. Following a single wedging of l.hc cas(,h ;
patient was discharged wheclchair ambulatory wath compl of this first p t;
of corrective treatment fo be handled on an ambulatory basis. After ano “:
wedging, the cast was replaced by a maintenance cylinder thay permmeld C:] b
ambulation. The patient also began to attend school. As extension of t 1:(’ "
however, remamed limited to 140 degrees, a second wedge cast \\"!S_E’FPM doled

During a hospital admssion from October 26 to November 3, 1933, gd:lcankle
prmantly for extraction of an abscessed tooth, v-rays of the right foot an

lized
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were taken and showed marked soft tissue swelling around the ankle resultng
from a hemorrhage into the joint. Osscous shructures appeared rather poorly
developed but otherwise normal. Plasma transfusions were admmmstered and a
masmtenance east was apphed to the foot and ankle unti] the inBammation had
subsided.

Alsa during this perod, hemorrhages into the right eye seemed to be inter-
fenng with the patient’s eyesight  Ophthalmological examination revealed a scar
in one eye which may have been due ta an ald hemorrhage but which did not
mpar vision too much The other eye was normal

When the wedge cast which had remawmed 1 place on the left leg smee
mid-October was semoved on December I, 1953, extension at the knee had
reached 150 degrees and a plaster of Pans model was finally taken of the leg for a
hemophsha Hessing brace Tt fter, a well-padded cast was ap-
phed to the entire extremity permtting some weight-bearing and crutch ambula-
tion After the appliance was delivered, Lofstrand spring joints at the hnee were
temporanly locked at 155 degrees unhl the leg could become accustomed to the
brace and the knee jomnt could tolerate corrective forces wtroduced by springs.
A knee cap was also added for protection A week later, the patient walked well
with the Jeft knee rigid m flesion of 150 degrees Screws locking the action of the
Lofstrand joumts were remaved and the springs were well tolerated

A further examination on January 28, 1934, prior to the boy’s departure for
Calfornia, showed considerable umprovement at the left knee wiich was ex-
tended to 160 degrees, and the patsent was walling comfortably

When examined upon the patient’s return to New York City 8 months later,
the left knee could be extended ta 170 degrees The hemophidia Hessing brace,
however, had become too small smce it had been made almost a year previously
and bad also suffered from several attempts at adstment winle the child was
Ining on the West Coast A second hemophilia Hessing brace was therefore
eonstructed to a plaster of Pans model.

As a series of painful hemorshages into the $1ft tissues of the nght band had
caused marked restriction of motion at the wrist, tmmediate sphating of the nght
forearm, from the proumal phalinges to below the elbow, was requered

A protective fberglass splt was also made for the left arm as there had been
teewrrent hemorrhages anto the elbow

On Noverber 12, 1954, the patient was agan adautted to the hospital for an
acute hz\mmrhagc 1nto the left elbow which responded promptly to plasma trans-
fumon Protected by an elastic bandage, the jont appeared to be asymtomatic at

the end of a 4-dlay admssion

A wedk oter, however, the boy had to be readmitted for recurrent hemor-
thages imto the left elbow, an acute hemorrhage into the nicht calf and a sheht
hcmurr]mgc 10ta the upper id of the nght cye. After a transfusion with antthemn-
phitic plasma and apphcation of 1ce, the hemorrhage into the nght calf subsided
but swelhing Tad caused a tendency toward equanus posibion of the nght foot, and
the night knee could not be completely extended. An elastic bandage was there-

fre applicd from toes to ond-thigh and the patient was fustructed to continue
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on bed rest untif all swelling had disappeared and the right knce could be com-
pletely extended, Also during this 4-day admission, the simple fberglass brace
for the left elbow was reconstructed and the joint became painless and freely
movable

Examination at the end of June 1955, before the patient was scheduled to
leave for a year in Calfornia, showed that the left knee had remamed asympto-
matic and almost completely extended despite clinical and roentgen evidence of
severe hemophikc arthropathy. New x-rays, however, indicated that there had
been no progression of bone or cartilage destruction since November 1054, Ful
extension of the left knee was obtained after a new lowerleg scction was con-
structed for the hemephilia Hessing brace. The patient was also given a new
fibesglass brace for continuing protection of the left arm unts! his net examma-
tion which was scheduled 1 year later

Case #7762 (See Figure 33)

Frederick J, age 18, with a hemophlic history complicated by focal epilepsy
and a freak accident, demonstrated a remarkable degree of rehabilitation follow-
ing orthopaedic treatment of a fractured hemophilic knee joint

With no evidence of the diseace wn his family background, this patient ex-
perienced his first hemorrhage at circumaiston and required three transfusions at
that time At 3 months of age, a contusion led ta a hematoma on the sole of
the foot As soon as the child started to walk, he fell frequently and was never
without large hematomas on lus forehead. Age 2 marked the appearance of
Frederick's first articnlar hemorrhage, involving the right elbow. A year )atfr.
his left anm was caught in the wringer of a washing machine and severel.y m;
jured, with massive bleeding, although no hones were damaged Despite 2
weeks of hospitalization and cantmuous bed rest at home for many weehs there-
after, the patient developed Volkmann's ischemia with claw hand. It was dumu;
this prolonged period of nactivity that the patient first exhibited symptoms o
chorea mimor. These disappeared. however, after he was no longer bedridden.

At 9 years of age, recurrent hemorrhages into the left knee jomt produced 4
flevion deformity After unsuccessful treatment by means of traction, the cﬂ,ﬂ'
tracture was largely corrected by manipulation under anacsthesia fofloubd by
6§ weeks’ smmobilization of the leg in a cast. An orthopaedic appliance was
worn on the left side for 3 years and then discarded with no resultant chscom-
fort or disability despite a shght residual deformity at d)e' knee. e

Following 6 months of dizzy spells, the boy suffered his first epileptic se:’z'u~
wath convalsions m June 1953 An electrocncephalogram confirmed the 1;13'
nosis and Dilantm® sodium was preseribed  Nevertheless the selzures contmued,
with the most recent oceurring just prior to his first orthopaedic cmmm.;no'}ll :":
August 1955 The etiology of this candition might be traced to a.{:m sufferex \;1 .
the patient was 5 years of age An fopury to the back of his skull zrmy! oy
caused a small subdural hematoma leaving sears responsible for the rc:cenbufn
leptic serzures At the time, there were no signs of b!cedmg or concn;fsx)on, -
week after the fall, the patient was found unconscious. Purmg a week’s hospi
zation, 2 hematoma svas located m the Jeft oceipital region.
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In June 1955, the patient suffered an attack of severe pain in the lower back
After treatment with radiant heat, mjections and Meticorten® tablets, the condr-
tion subsided but recurred 1n even more severe form a week later Duning a 5-day
hospitalization, the spine was x-rayed and the condition diagnosed as arthritis

Recurrent hemorrhages into the right knee, starting when the patient was 11
years of age, culminated in an acute infl tion of the joint following an epilep-
tic convubsion on August 6, 1955 Regaming consciousness after the seizure, the
patient expersenced such excrutiating pamn m the joint that he was immediately
sent ta a hospital where he recen ed morphine, blood transfusions, and several
imections of Hyaluromdase and Hydrocortone mto the right knee In this con-
dition, the patient was discharged from the hospital with the inflamed knee sup-
ported only by a posterior sphnt

At the time of our first examination on August 26, 1955, the patient was
wheelchatr ambulatory and m poor general conditon with very severe pam
onginating from the rnight knce which was tremendously swollen, tender and liot
Pending a ! ion, he was | hzed prnmanly for treatment of
an evplosion-type fracture of the nght femoral condyles The night leg was im-
mediately immobilized on an extra-dong flexible hnee sphnt, 1ce bags were ap-
phed to the knee, and plasma and analgesics were adminstered

A complete orthopaedic examination two days later on August 28, 1955 re-
vealed that the pam at the right knee was subsiding, although the jomnt was still
greatly enlarged without palpatory evidence of an effusion or of much soft tissue
swellng The shghtest motion caused pain

At the left hnee there was very hittle deformty with a range of active motion
from AGE. 170 degrees to AGF 90 degrees and a maderate degree of postenor
subluxation of the tibia This joint had remamed asymptomatic since the patient
was 12 years of age

The left forcarm and elbow exlubited a moderate degree of Volhmann's con-
tracture without sensory inpairment Physical therapy for the past 18 months
had brought some improvement m the function of the left hand, and the pattent

Was now able to use 1t quite well despite stiffness of the wnst and flexton con-
:mclun‘s of the second and third fingers due to shortening of the flevor tendons
Automatic transmission” of wrist motion to fingers was well demonstrated The
forearm was held jn almost plete p The lature showed marked
atrophy The appearance of elbow and wrist was due to the isclemia following a
massive hemerrhage into the forearm and there was no suggestion of involve-
ment with hemoplihe arthropathy

Although the nght elbow was asymptomatic, there was evadence of marked
"‘ t wath | 1 1 th

Examination of the spine revealed a Ceshiped scoliosis convex toward the
nght side due to a pelvic obliquity with the left leg Jonger than the nght, and
With a moderate defortmty of the thoracic cage The nbs an the right side ap-
Peased more promment postertorly

Xrays taken the following das showed quite mhed generalized decalar-
Bcation at the night knee jomt wath mereased shadow density of soft tissues, and
*ealed complete imeongruence of the articular surface of the fomur and the
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tibia due to a recent obhque fracture through the evternal femoral condyle with
retation and upward displacement of the entire external condyle, The marked
widenung of the femoral condyles with a central gap mto which the tibia pro-
truded suggested that the tibia was forcefully pushed between the softened
femoral condyles. These films indicated that the severe pain which started after
an eptleptic convulsion on August 6, 1953 was due to a fracture and not to an
acute hemarthros. Presence of this fracture explained why severe pam m the nght
knee persisted after bleeding had stopped.

At the left knee joint there was the charactenstic picture of hemophilic arthro-
pathy ongmating during childhood or adol wath g ized decaleif
tion, deformity of the patella, thinning of the articular cartilage and some articu-
lar and juxta-articular changes There was also some posterior subluxation of the
tibra m relation to the femur,

Fiims of the feft upper extremity exhibited mild changes at the elbow joint,
most marked at the radiohumeral articulation The deformity at the distal end of
the radius and ulng was not suggestive of h hilic arth h

The right elbow showed a lerable degree of h hali hropath
without soft tissue swelling, Most of the enlargement and deformity existed at
the radial head

There was no bone or jomnt pathology of the spine and no evdence of theuma-
toid arthntis, Pelvis and hip joints showed bilateral cova valga of considerable
degree but no bone or joint pathology. .

The acute and extremely pamful condition of the injured right knee jomt
made 1t mmpossible to carry out the onginal plan for extensive orthopaedte re-
habulitation of the patient’s hemophilic arthropathses and corrective treatment of
the contracture of the left forearm and elbow. ;

After a plaster of Panis model for a hemophilia Hessing brace was made of
the entire nght leg with the knee extended to 145 degrees, the leg was immo-
bihized 1n a mamntenance cylinder As the pahent could not tolerate this cast, 8
posterior flexible knee sphnt was substituted until another maintenance CI;:
could be apphed Correction of the flexion contracture of the knee had loh
lmited to AGE 150 degrees because of the acute condition of the joint. Furdl (’;
corrective treatment would have to await consolidation and complete hen'hng o
the fracture, After the orthopaedic appliance was fitted and (Ieh‘vered with lh;
knee joint locked, pain 1 the knee gradually subsided. Ambulation was s;nrfﬂ,
with a small walker and the patient was finally discharged crutch ambulatory

after a month's hospitalization .
Duning this ad i ! hak was taken that once agamn

an
led an actively discharging eplepto-
confirmed the diagnosis of eplepsy and revealed a y) exhibited no abnar-

genic focus over the nght hemisphere, Films of the skul
maluty

Additional x-rays,
night knee  On May 23, 1956, the patient wr!
Jatory and was able to swim without his brace.

taken in Apnil 1956 showed marked improvement of the
ote that he had become cane ambi-
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Case £6268

Willam M, with » bemophilic famly that included two brothers and an
ancle, suffered hemaphhe mvolvement of the nght knee at the age of 4 This
was soon followed by hemophhe arthropathy of left knee and ankles, and for
§ years thereafter the child was totally unable to walk, Dunng thss time, he
was sporacheally admitted to varous hospatals but 1t was nat until he was 8 vears
old that he was subjected to 2 13-months” admussion for correction of flevien
deformties of the knees He was finally discharged from the hospital after both
Iree jornts were fully extended, but he recenved no orthopaedic apphances what-
soever. It was not swrprisng, that 2 wechs later he fell and suffered fractures of
the nght JowerJeg below the knee and the deft lower-leg above the ankle  After
the fractures healed without migmficant chsplavement or deformuty, the patient
was given double-bar cakper braces sith ring locks at the hnees He then be
wme crutch ambulatory and fus knees remamed asymptomatic escept for onc
hemorrhage mto the left hnee that occurred after be slipped wlale walling wath-
ont his braces,

As the double-bar cahiper braces did nat afford sufficient stability for ambula-
tian without outside support, the potient was forcedd to sely upon crutches which
1ead to recurrent hemosthages nto both etbows and pundul hemophihe arthro-
pathies a5 a result of constant traurna to the jomts

At the time of his first orthopaedic examination on January §, 1953, the patient,
then 24 years of age, was cruteh ambulitory with marked hiemopluhe arthropattn
of the bnees It was mteresting to observe that despite smmobihzation of both
knice joints in complete extension by jontless braces for 15 years, ¢ considerable
tange of moton had been preserved, with the npht fnee moving from AGE
175 degrees to ACF 00 degrees and the left hnee from AGE 170 degrees to AGF
%0 degrees This sul d the prinaple that adequate sphnting of discased
jomts can prevent recurrent hemorchates a3 well as flevian contractures and the
teadency towards andylosis

The feft ankle was held 1 cqmnus posihon of 100 degrees wath almost com-
plete Toss of monon, the nght ankle had dornflevon ta 90 degrees wath some
mation 1n the direction of plantar fleaon

There was swellng and shght deformty of the elbows wath restrction of
motion at the right efbow from AGE 140 degrees ta AGF 50 degrees, at the left
from ACE 110 degeees to AGF 80 degrees The left elbow appeared i much
worse condition wath marked crepitation on passne motion and considerabie
Testlction of pronation and supnanon of the foreann

Alter orthopaedie treatment was delaved by the pateent’s extended stay at 8
comvalescent home followang 4 nervous breakdown, he way treated ambulatory
from Apn} 23, 1933 to May 19, 1953 This was the only case m the senws for
which hemaphitia Hessimg braces were constructed with Lofstrand ok jomts at
the knee  Use of the Jock jomt was mdicated prmanh to actiseve sufficent leg
Sabkty so that crutches could be dscarded therely chmintmg recurrent
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trauma to the elbows. The braces immediately provided better support and the
patient was soon able to walk very well without crutches except when travelling
to work by bus, A last examination on July 8, 1953 indicated that the elbows were
considerably improved since the patient had been able to discard his crutches
In addition, quadriceps function was greatly restored, particularly on the Jeft
side, where active extension of the knee was possible almost to the point
where the Lofstrand joints became self-locking, while extension of the nght
knee was possible to 170 degrees

Case #8182 (See Figure 35)

By the time Carl G was 17 years old, the condition of his Jower extremities
had been severely affected by i of di is and As the
boy’s father was publicity director for a large organization, the famuly had been
obliged to travel a great deal and management of Carl's orthopaedic disabilities
had varied with ezch move.

Wath a famuly hnstory that was negative for hemophilia, the patient was bon
with a hematoma that was aspirated 24 hours later. A diagnosis of hemophiha,
suspected at the time, was not confirmed until the child was 10 months old This
i was subsequently 1 and the patient was called 2 pseudo-
hemophihac.

After involvement of the left knee at 18 months of age, and of the right knee
shortly thereafter, the patient was finally fitted with leg braces when he was
4 years old, following treatment of flexion contractures by means of traction
At about this time, the boy suffered two cerebral vascular accidents which Teft
him mentally retarded with spastiaity of the lower extremittes, microsomia of he
left leg, and an equinovarus deformity of the left foot with partial ankylosis

Despite cantinumg use of braces and a walker, there were recurrent ‘hemor-
rhages mto knee jowts After the pahent recerved his last pair of brac:es three
years ago at 14 yoars of age, he was restricted to bed rest and wheelchair ambu-
lation. Rarely attending school, he rehed largely upon home instruction for s
education. . "

At the first orthopaedic examination on April 18, 1956, the patient appear®
to be a friendly, cooperative and obviously retarded child \vm? a tendency l)o;
ward obesity Flexion contractures at the knees restricted motion on the ng“’s
side from AGE 160 degrees to AGF 80 degrees, and on the left from AGE )1 "
degrees to AGF 60 degrees. The left lower-leg was consldeﬂb‘]y s)n?xter md 4
the right with the foot exhibiting a marked equinovarus deformity with parts
ankylosis. )

’)I"he patient was immediately hospitahized for complet ‘a“d “:“";‘e
logrcal examinations, and orthopaedic t of flexion a e
knees. Correction of the deformity of the left foot and ankle was not to
attempted. B

Xeray films, taken April 19, 1956, rev ealed severe bilateral knee j
ment, more ettensive on the right side, with moderate soft ssue » el
the left knee. The right foot and ankle showed moderate decalcificatton,

omt nvelves
fing around
with a
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mild degree of hemophihic arthropathy at the ankle and some equinus position
Pictures of the left foot and ankle revealed no evidence of hemophilic arthro-
pathy but substantiated the clinical obscrvation of deformity and ankylosts

A )f 1 i firmed the patient’s mental retardation and
showed the left lower extremity to be smaller than the right with the foot in
equinovarus posiion with paralysis of dorsoflexors and hyperreflexia The left
Babinskz could not be tested because of the dorsiflevion of the big toe.

These examimations were followed by carefully planned orthopaedic treatment
Construction of 2 brace that would produce correct werght-bearing alignment
of the left leg and foot presented an unusually difficult problem  After plaster of
Paris models were made for both legs and, separately, for the left foot and
ankle, a wedge cast was applied on the left side with the knee in the best possi-
ble extension of 145 degrees Tt fter, a senes of wed L d et
at the knce to 160 degrees, and the leg was immobilized 1n a well-padded plaster
of Pans eylinder until the patient could be ftted with two hemophilta Hessing
braces with Lofstrand spring jomts at the knees for further correction of residual
flesion deformaties. The foot section of the left brace was specrally constructed
to support the body in correct weight-beanng al gardless of the foot's
deviation into the varus position, After the patient recenved a parr of stock shoes,
he began to stand and walk with considerable agility for the first tine 1n more
than 3 years

During this 23-day hospital admission terminating on May 12, 1956, Carl's
condition was complicated by a hematurta episode which subsided, however,
without transfusions Although the patient had always responded favorably to
plisma and whole blood teansfustons, these were indicated only m emergencies
because of the poor state of the patient’s veins  He was finally discharged ambu-
Ltory wathout erutclies or canes, d a dous 1y ent after
2 relatively short period of treatment

Case #7984

Nelson D, age 5, presented a strking example of the adverse effects of -
Proper treatment of a hemophilic knee jomt when he appeared for fus first ortho-
Paedic examtnation

In a family with no known history of liemophilia, Nelson was the younger
brother of two guels, aged 6 and 12. Al bleeding at birth was followed, at
€lreumersion, by a severe hemorrhage requinng ststecn sutures Thereafter, there
“ere many hemorrlages but none, mcluding those into ¢fbows and knee jomts,
Produced permanent damage

The cisability at the left hnee joint that immobilized the boy and Jed to hus first
orthopaccie exammation was caused by trauma sustamed 1 a bieyele acadent
 June 1955 The next month, during a hospital admission for an acute appendi-
€IS attack, the left knee bocame markedly swallen After transfusions, the patient
made 3 gooq recorery and was discharged from the hospital m August Early in
September, the Jeft knee jomt agam became mirkedly swollen and panful
Bleeding stopped after a transfusion but swelling recurred as soon as the pa-
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tent attempted to take a few steps Hospitalized again from November 28 to
December 20, the patient recetved two transfusions daily for 2 weeks The left
knee jomt was also aspirated under cover of transfusion A large asmount of
blood was removed from the jomt and Hydrocortone was injected. Excruciating
patn, attributed at the time to a tight strapp bsided when the strapping wis
removed, but a fexion contracture at the left knee developed and was treated by
traction for one week. While undergomg this form of treatment, the patient was
also instructed to perform exercises Durmg the last week of hospital treatment,
there were no further hemorrhages nto the left knee and no significant pain The
patient was permitted to leave the hospital with instructions to walk a Ttle each
day wearing an elastic handage on his left knee.

Thus, unprotected weight-bearing en a hemophilic joint became the finat
phase of ill-advised which had included aspiration, injection of Hydro-
cortone, traction and exercises. On December 24, 4 days after he had been dis
charged from the hospital, he awoke with severe pain and 2 large hemorthage
wto the left knee joint and remained bedridden vt his frst orthapaedic €¢
amination on December 27, 1055 At that tune, the left knee joint was completely
extended but moderately enfarged with some ‘ballottement of the patella.

Raentgen examination revealed a marked increase in soft tussue density around
the left knee. Except for the patella which was much larger than on the sight
side, all asseous structures of the knee were within physiologic limits .

Treatment on an ambulatory basis was immediately initisted with appheation
of a well-padded protective plaster of Paris cast to the left leg from toes to grOie
holding the knee in complete extension When this cast was removed, appearanct
of the jomnt was greatly improved and a plaster of Paris cyhnder was appled 2
the leg in the same position.

During this penod, the right foot exhibated painful swelling on the planta?
and medial aspect, most marked just distal to the os calcis. A well-padded protec-
e plaster of Paris cast was apphed to the zight Jower-leg without :ft{empllng
to change the equinovarus position of the foot, With the affected joint comv
pletely wnmobsbzed, the left knee showed marked improvement whle symptoms
of the recent hemorrhage at the right foot had completely subsided

Following a severe hemorrhage into the chest wall and other {ndseations of 2
“bleeding cycle,” the patient was hospitahized on January 10, 1956 After phs"‘:
was admimstered, further treatment of the left leg was considered adv;sable’daﬂ
a well-padded plaster of Paris maintenance cast was applied to the leg ho ;:‘%
the knee n complete extension The right foot and ankle required no fu&l :0
treatment  After a 3-day hospital admission, the patient was descharged Wit
evidence of contmued bleecing.

On Janvary 17, 1936, the cast on the Jeft leg was remov
appeared almost normal, partial jmmobikzation on & small pos!
sphint with elastie bandage was con dered sufficient olfing and

Two days later, however, the patient Wwas again bedndden with sv xelmfhztd
pain at the left knee Examination ses ealed some tenderness aud~ we}i- Mt e
swelling over the medial aspest of the femaral condyles wathout signs cant

ed and, as the knee
tenor fevible Inee
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heat or pain The boy’s parents were warmed not to be overanxioas and to refrain
from requesting plasma transfusions unless there was evidence of an acute hemor-
rhage,

A plaster of Panis cylinder was immediately applied to the left leg with
the knee in complete extension and the patient was instructed to remain wheel-
chair ambulatory until the cast was removed, At that point, a posterior flexible
knee splint was reapplied, the patient was adwised to start walking as tolerated,
and 2 Hewitt elastic knee brace was ordered

On February 3, however, the boy suffered a new hemorrhage mnto the left

knee and complained of severe pam in the jomt for which Iis parents had
already secured two units of quick frozen antil plasma and anal,
A foam rubber-padded plaster of Pans cast was immediately appled to the leg
from the toes to below the groin holding the knee at AGE 180 degrees and the
ankle at AGE 90 degrees Parents were again asked to restrict the use of plasma
to emergencies

For 6 weeks, attempts had been made to stop and prevent bleeding mto the
left knee without resorting to  large orthopacdic apphance Recurrent hemor-
shages, however, established the need for permanent pratection and support of
the left knee by means of a hemophilia Hessing brace with Lofstrand spring
jofnts - Accordingly, 2 plaster model was made and « walking cast was apphed
When the apphance was delivered, the patient alse received an elastie cap con-
taining 3 foam rubber pad to protect the medial aspect of the right knee agamst
contusions from the Lofstrand spring Joint of the left hemophiha Hessing brace

This penod of i was luded on March 1, 1936 By
March 96, the left knce had become asymptomatic, ambulation was completely
pamless and the patient was permitted to start hindergasten At the end of
Apnil, he was walking very well, having been entirely free of hemorthages at
the knee joint,

When last examined on June 19, 1936, the left kace was almost normal m

and letely extended wathout lateral instalnlity Parents of the
Patient were advised that he might swim dunng the summer and take a few

steps at the beach without s applance as long as the knee remamed asympto-
matie

ABSTRACTS®
Case 26309 (Age, 7)1
' History: Negatve famly lustory Only clald Diagnosts at age ! Actnne
hfe, attended school with oeeasional interruptions when larc up wath hemarrhages
nfo lower extremities
Age 4 Hemorrhages into knee jonts Since then, occasional hemorrhuges
10 or around hnees, All subsided without residual deformuty or disabulity
—AceS Hemorrhage mto nght ankle which became repeatedly invoh ed there-
* Text of the sbstracts prnr to our first orthopaalic examination of each patient is baced

0 the arcount gnen by the patient or lus parents
FPaticnt’s age at tune of firet orthopiedic examination by the author
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after. During these episodes, there was pan and swelling, and patient was unable
to bear weight on right foot. He remamned under treatment at a hospita] where
he recewved weekly prophylactic injections of 50 cc. plasma For three weeks
prior to the first orthepaedic exammation he recerved 100 cc. plasma per week be-
cause of pain and swelling at ankle. He was bedndden during that period No
orthopaedic treatment

First Orthopaedic Examination (12/21/53): Right ankle. Moderate swellng
but no signs of recent hemorrhage No local heat. Tenderness on palpation and
pressure most marked below internal and external malleolus

Right lower-leg: Some atrophy of musculature, Pedis valgi 1L

Xeray (12/29/53): Right ankle. Considerable increase in shadow density of
soft tissues suggestive of synovitis. Apart from moderate decalcification of
osseous structures, no evidence of invol with hemophihie arthropath

Ambulatory Treatment (1/28/54 to 2/6/54): A small orthopaedic apphance,
such as a spiral-bar lower-leg brace, was definitely ind d as d
weight-beaning could lead to permanent damage of right ankle. The patient, how-
ever, p d a difficult psychological probk His mother reported that he
would be greatly disturbed by having to wear an apphance, particularly one
that was visthle. For this reason, he received only Whitman-type foot plates for
correction of valgus position of feet .

Ezamination (7/8/54): Right ankle. Patient was again hospitalized, this time
for five days, but received no orthopaed, and was permitted to bf““
weight as tolerated. By the time he app d for an orthopaed:
the ankle was markedly swollen with local heat and some restriction of motton-
Dorsiflexion was hmited to 100 degrees .

X-ray (7/8/54): Right ankle. Increased density of soft tissue shado\vs.of qunf
corresponding to recent hemarthros. Mild degree of generalized dcca]cnﬁcahl?n
of all osseous structures at joint and distal to 1t was noted in comparison to le’t
side Distal cpiphysis of fibula and medial section of distal epiphysis of h,b‘:
appeared larger than same structures at left side. Enlargement u'f distal epiphyse:

1
of ankle was of recent ongm probably due to I of epipt dﬂd:g
ment by repeated hemorrhages to jomnt. Apart from these changes, there W s
o evid of | ilic artl 1 lving or other comp

of the jont. ere i
Ambulatory Treatment (1/9/54 to 9/7/5%): Right foot and anhle “er; b
mobilized 1n a well-padded cast apphed from toes to below the knee. .
weight-bearing was permitted as tolerated, the cast was removed ar.rd the Ifgi he
supported by 3" Ace bandage When patient complained of pain n;! “v:lfmg
beanng, examination of right ankle revealed a very shght degree "‘s“ Sstio
around internal malleolus, no sigmficant restriction of motion, but shght sp:

"hil - foot plate was con”
T aganst pl Jt The Whitman-type late wis @
verted into a spiral-bar 1 leg brace by temporary addition of a light alw it

bar with riveted ankle jomnt and small calf band. Patient was able to stan!

walk without pain ;
Ambulatory Treatment (5/21/55): Patent received a n
leg brace for the nght foot and ankle.

ew spiral-bar Jower:
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Examination (4/5/56): Left elbowe- Had several hemorrhages Jomt was
shghtly swollen but without local heat and pain  Motion was restricted to AGE
150 degrees, AGF 90 degrecs To be fitted with fiberglass night splnt for im-
mobilization m best possible extension

Right ankle R \ letel. as long as brace was worn
There was some residual 1ofiltration to both sides of the tendo Achills Dorsi-
flexion was possible to 90 degrees.

Ezamination (4/28/56): Lcft clbow Hemophilic arthropathy,

Ambulatory Treatment (4/28/56): Fiberglass brace was made for left clhow

Case #5316 (Age, 24) (Sce Figure 12)

History: Uncle died of hemophiha

Age 2 Furst transfusion.

Age 213 Many transfusions for hemorrhages into joints

Age 13 Appendectomy.

Age 14 Severe hemorrhages mto nght knee Wore leg brace ever since

Age I8 Surgery for removal of impacted wisdom teeth

Stnce age 18 Hemorrhages mto mesentery and abdominal walls, closing off
mtestines and neeessitating use of Miller Abbott tubes and Wagenstewns

Age 2324 Hemorrhages into kidneys, abdominal walls, shoulders, elbows

Stnce age 17. Averaged 30 transfusions a year

Past 10 months 8% transfusions

Disability at first ion Crutch ambulatory wearing double-bar cahper
brice on nght leg with Thomas half-ring at 1ts upper end and withoat knec jomnt

First Orthopacdic Examination (11/4/50): Right knee jont No pan or
swelling - Ankylosed at AGE 160 degrees with moderate degrec of postenior sub-
Yuxation of tibsa,

Left Rnce joint  Moderately swollen and pamful Range of motion between
AGE 160 degrees and AGF 130 degrees

Legs Considerable atrophy of musculature

Xeray (11/4/50): Left knce jomt Consilerable generalized decal of
shelcton - Articular space was farrly well preserved, particularly between lateral
condhles of femur and tbsa  Articular space on medal aspect also well pre-
served but more wrregular It appeared that medial condyle of femur was squared
oF Lateral vicw showed anbylosis hetween patella and femur

Right knce yont Greater decaleification than on loft side Bones appeared
markedly atrophic, particularly tbia and Bbula Salid ankylosis was present be-
tween condyles of fomur and tilna with good bany trabeculation running from
fernur 40 4bea and vice versa Patella firmly ankslased ta femoral condyles

Ambulatory Treatment (11/4/50 to 2/15/51): Plaster of Pans models were
made for 3 molded leather-stect remforced brace for nght knee extending from
mid thigh to mud-low er-leg, and for a hemophilia Hessing brace with Lofstrand
“0Nng Jaints at knee for loft leg Patent was able to get up, stand and walk
Without a cane, made excellent progress, outlook on hfe changed
N Last Folfoweup (11/15/51): Letter reported patient’s death from a ccrebral
emorthage following contimous bleeding which 37 transfusions faled to stop
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Case #6264 (Age, 4)

History: Parents not certain of diagposis.

At birth: Two large hematomas on skull despite delivery without instruments.
Furst transfusion before leaving hospital,

5 months. Circumcision followed by hemorrhage necessitating transfusion
Two incidents of hemorrhagimg after injury to tongue.

April 1952* Spraiming of right ankle was a frequent occurrence X-ray was
negative for bone pathology.

January 1953 Right ankle suffered trauma. Unable to bear weight on nght
leg Cane ambulatory

Cyele. Less tendency to bleed when spending time in sun and in swimmng

First Orthopacdic Examination (1/7/53): Very active child; constantly jump-
ing and pounding on feet. True or severe hemophiliac would have suffered con-
siderable darmage to ankle joints. Evidence of many bruises on skin with dis-
coloration from superficial hematomas throughout body.

Right ankle joint+ Enlarged with some restriction of dorsiflevion and local
heat over astragafus, Clinical findings rather than history of patient suggested
involvement with hemophilic arthropathy. .

Xeray (1/10/53): Right ankle joint: Some soft tissue swelling and infiftration.
There was an area of decalification and Joss of structure in astragalus with poss-
ble break in cortex toward articulation with calcaneus. One film suggested 28
area of bone destruction due to hemorrhaging. Additional small cone views. well
centercd over astragalus, showed shight decalcification of area but ne definte
focus of bone destruction

Diagnosis: Although x-ray findings did not definately confirm bone Pﬂ'}"’logly
due to hemophilia, chnical findings of local heat, restriction of motion and swell-
ing as well as some decalcification in astragalus warranted temporary suppost
and 1mmobihzation of night foot and ankle "

Ambulatory Treatment (1/15/53): Patent received molded Jeather boot,
reinforced with g Whitman-type plate and a posterior bar extending to bosder
of middle and distal third of nght Jower-leg, to be wom for 6-8 weeks. -

X-ray (2/9/53): Right foot and ankle. No definite evidence of Themophii
hone involvement

Ambulatory Treatment (2/11/53): Patient gaven postenor flexible knee
for pain and swelling at right knee following fall fon (2

Examination {3/16/53): Right knee joint Following plasma tmnsi’\\sw\'lk"‘rﬂ’st
tient’s first} on 2/11/53, knee became painless. Swelling had disappeated 2
completely.

Right foot: Appearanc

Examination (11/27/50 : ht foot and
taken at a hosprtal were . fent's classte
ankle Required no treatment At that time, bln'od tests conm;ueudw;mm 1 swell-
fication as true hemophiliac, On 11/17/53 patieat had developed p:
ing of right calf, with local heat.

splnt

e A

053 X-ravs
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E ion revealed discol of skin from a k tending down

to mechal malleolus and heel. Swelling and some infiltration along course of
saphena magna extended toward mid-thigh

Right ankle joint- Restnction of mation with foot in equinus position of 110
degrees

Right knee jon!  Jomt was not swollen but could not he extended heyond
AGE 150 degrees,

Ambulatory Treatment (11/27/53): Bed rest, reapplication of old joimntless
molded leather brace for right foot and ankle to correct equmus deformity, appli-
cation of posterior knee splint for nght knee.

Examination (12/4/53): Right knee joint could be fully extended Swelling
and induration of soft tissues on medial aspect of nght calf and knee subsided
Discoloration of shin imited to medual aspect of right heel and ankle Dors:
flevion of nght foot improved

Ambulatory Treatment (12/4/53). Sphnt to be discarded Anlle brace to
be worn for another week or two depending on condttion of foot Patient to re-
main off feet until all symptoms from recurrmg hemorrhage mnto night calf had
subsided

Ezamination (7/5/53): Right anklc joint Became repeatedly swollen and
Painful 1 June 1955 and patient recewved plasma  After pam and swelling had
disappeared, ankle was fnjured again wath recurrence of pam and swelling There
Was marked swelling and some discoloration of skin at time of this cxamnation
and foot was held i marked cquinus
. Ambulatory Treatment (7/5/55 to 8/24/55): Treatment for the nght ankle
included 1 of two casts, a walking cast holding
foot at dorsifievion of 90 degrees, and a 2° Ace bandage

Xeray (9/2/55): Right ankle joint Definite involyement with mild hemophihie
arthropathy,

Atticular sarface of astragalus toward tibia was wregular and showed some
Impression of cortex The distal epiphssis of tibia liad grown Easter than the nor-
mal epiphysis of Jeft tibra The soft tissues under the tendo Achilbs showed m-
freased density,

Examination (9/8/53): Right anklc jome  Moderately swollen with some it
tng edema and local heat Weight-bearmg was defimtely panful and to be
Doded unti] plt swelling had disappeared

Ambulaimy Treatment (9/8/55): Patient recen ed sprral-bar lowerleg brace
*ith milled ankle joint and molded leather sandal for protection and support of
ekt ankle to he worn day and mght

VL‘mmx'nnh'on (4/23/36): Left knee jont Hemorrhage in February 1956 Ite-
fctved plasma at a hospital Restricted actiaty for 3 weeks and then permutted
‘an‘lum to school although knee was stll enlasged. On 4/10/36 knee became
stilf and increasingly swollen Ace bandage sas apphed. Examination reyvealed
fonsideralile swelling and Jocal heat with ballottement of patella

Fught knee joint Spiral-bar brace had been worn srregularly wntil December
1955 and then discarded Ware firm bandage on nght foot and ankle,
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X-ray (4/23/56): Left knee joint. Increased density of soft tissue but no bone
involvement.

Ambulatory Treatment (4/23/56): Left knee immobilized and well com-
pressed by using elastic bandage agamst a posterior fexible knee sphnt,

April 1956. Hemorrhage into left knee

LHH Treatment © (4/28/56 to 5/8/56, 10 days): Treatment for hemorrhages
into left knee and right elbow.

Protective casts were applied to left hnee and right elbow, and pattent was
discharged weaning casts.

Ambulatory Treatment (5/8/56 to 5/30/56): Cast on night arm was no longer
necessary, left leg was sphnted

Last Follow-up (5/30/56): Patrent was still under ireatment.

Case #7769 {Age, 23)

History: Two normal brothers; one hemophiliac brother who died 1 1950,
probably of a brain hemorrhage Sister's son normal.

Clinical onset. Hemophilia was discovercd in infancy with severe bleeding
from a mmor scratch.

Preschool years+ Nosebleeds

Early school years Recurrent joint hemorrhages with flexion contractures of
knees and left elbow.

Age 11+ Unable to walk because of fleion contractures of both knees Treated
at a hospital At end of hospital admission, he was able to walk with stiff legs
Limited motion gradually returned to both knees.

High school years Shoulder and elbow h h caused most difficulty.

First year of college, 1950: Severe hemorrhage mto left Jower back and hip
resultmg m 1mability to use left leg A left leg brace was obtamed

Recent years Hemophiha was somewhat controlled, Patient was
about three times a year and treated with fresh whole blood or fresh frozen
plasma. Between transfusions, there had been only relatively mnor bleeding
with no enpphing hemorrhages since mjury to lett leg in 1950

1953 Internal hemorrhages 1n nght jaw following dental wor
antthemophilic plasma

Cycle Hemorrhages were hikely to occur in spring and fall

Duagnosis. Severe hemophthac.

Miscellancous clinical data. Qumsy, 1947,

Personal data  Schooling. Many A I 1 " ; rin ]
school Limited absences m college when hosp P t )
college years. Jamtor, soda ]erk,gclcrk Marniage: December 1954, Offspning’
None. Actvities, Played golf regularly with httle difficulty. ot

Hosputal treatment. Hospitalized about 25 times, mostly m § years pr:i e
first orth d f Average admission was 3 to 6 days: ﬂccexvct one
or two transfusions per hospital admission Whole blood, to which panent 3p
peared to respond better, was given more often than iresh frozen plasma.

* Lenox Hill Hospital admission

hospitahzed

k, checked by

1 . d high
y an ‘S'
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Orthopaedic trcatment: Patient had worn a double-bar Jeft leg brace for
many years, for stabilization of knee joint

First Orthopacdic Examination (8/30/55): Patient was cane ambuylatory and
in good general condition,

Left Rnee point: Showed ol with hemophil hrop of long
standing  Although patient could take a few steps without brace, he usually stood
and walked with jomnt of brace locked m complete extension Had rather well

developed quadriceps and was able to move jomt actively from AGE 170 degrees
to AGF 110 degrees  No swelling or pam,

Right knce jomnt: Showed invol t with hemophli hropathy of long
standing Recurrent hemosrhages had affected jomt which had not been braced
Moderate swellng and pain due to recent mild hemorrhage throughout lateral
aspect,

Xeray (8/30/55): Lcft hnee jont Moderate degree of hemophilic arthro-
pathy molving all structures of jont Appearance of knee mdicated imolse-
ment early in hfe with charactenstic deformty of patella more marked than on
right side. There was also a rather large osteochondroma onginating from pos-
terior aspect of external condyle of femur

Right knee joint. Moderate degree of hemoplul imvohang all
structures of joint Some soft tissue swelling, which was not present on Jeft side
Articular space was better preserved than on it side

Ambulatory Treatment (8/30/55): A plaster of Paris model was made of Jeft
leg to be used 1 manufacture of hemophulia Hessing brace

Examination (8/31/55): Left shoulder. Some restniction of motion, with ele-
Vation and abduction possible to 110 degrees

Right elbow, Shght restriction of complete extension from a small hemorrhage
m July 1955, Appearance and function of night arm normal 1 every other re-
spect

Left elbow. Involvement with '\ liropathy, with some def y
and restrictton of mation fram AGE 140 degrees to AGF 50 degrees There was
“:"?"St‘mmnletc loss of supination of forcarm, while pronatton was hardly re-
Stricted.

Right knee jont  Swelling had subsided considerably.

Ambulatary Treatment (9/7/55 to 9/12/55): Pauent recened Hewitt-type
elastie brace for right knee, which offered all necessary support, and a hemophitha

Hesung brace for the left leg with Lofstrand spring joints at the knee, ankle joint
and sandal After deln ery of these apphances, which were well tolerated, patient
way dered letely rehat 1 from an orthopacdic point of view.

Last Follow-up (3/25/56) Patient died of massive abdomnal hemoerhage

Case 87146 (Age, 531)

History No definite famly Iustory, mother's father may have been a hemo-
Phillac. One sister, 11 years old.

Circumeision: Abmormal bleeding
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Age 18 months: Patient cut upper lip, hospitalized for two weeks, bleeding
stopped by topical applcations

Age 22 months: Hemophilia diagnosss.

Age 5 years. Contusion to left ankle with hemorrhage into joint, 4 trans-
fusions.

Age 6 years. Kidney hemorrhage; one transfusion  Contusion to right elbow,
followed by hemorrhaging. Since then, elbow had been stiff occasionally but
mostly freely movable

Recent years. Three mjections of 50 cc Hyland plasma as prophylais when
patient had stomach flu Tendency toward bruising was corrected for only one
or two days after injections

Complaints- Left ankle pamful and swollen after increased actiaties. Co-
deine had been administered for pain but not during past year Tendency toward
pamn and swelling at nght ankle atinbuted to weight-bearing on right leg.

Schooling  Able to attend, when left ankle became pamnful or swollen, he
was carned.,

First Orthopaedic Examination (8/17/54): Good general condition, bed-
ridden for past two months.

Left ankle and foor: Moderate deforrmty with thickening of capsule and
entire regon of tendo Achillis, which was less prominent than on right side. 'ﬂlﬂ:ﬂ
was no significant restriction of motion at ankle and foot but crepitation origi-
nated from joint proper

Left leg: Very httle muscular atrophy.

Rught ankle and foot: No swellng or deformity of ankle; foot in moderate
valgus position,

Right arm. Some atrophy of musculature.

Rught elbow: AGE 150 degrees; AGF 50 degrees.

Left elbow. AGE 180 degrees, AGF 60 degrees

X-ray (8/17/54): Left ankle and foot: Generalized decalcification of osseous
structures more marked than on right side, Left ankle showed definite savolve-
ment with hemophilic arth hy with fi ing of superior articular surface
of astragalus, small juxta-articular cysts fn distal epiphysis of tibia and some thin-
ning of articular cartilage. Tibia and fibula appeared considerably thinner than
on right side.

Rught foot and ankle: Generahzed decalcification, less marked than on lf‘ff
stde No bone pathology but definite thickening of ankle joint capsule, suggestive
of previous hemorrhages into joint. of

Diagnosis: Left ankle. Mod: hemophilic arthropathy though function ¢
left foot and ankle was quite good

Right ankle Mild hemoplulic arthropathy.

Right elbow Mild hemophilic arthropathy. e

Ambulatory Treatment (3/19/54 to 8/31/54): Patient was fitted for and &
ceived a small Hessing-type brace for the left lower-leg with milled ankle llmlnr'
and a fberglass Whitman-type foot plate for the right foot, bf)lh made to plaste!
of Paris models. Examtnation on 8/31/54 revealed pain at right ankle that pre-
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vented weight-bearing on right foat. There was considerable swelling between
mternal and external malleolus and tendo Achillis Patient was ftted with small
elastic stocking €0 control swelling. This was not tolerated as st mercased pain

Ambulatory Treatment (3/3/54 to 8/6/54). A protective cast was apphed
to sight foet and lower-leg to speed healing process  After cast was removed,
the Whitman-ty pe foot plate was reapplied and patient was permtted to walk

Examination {12/20/54): Patient had walked very hitle,

Right ankle: No swelhng of night ankle, no restaction of motion, moderate
safguy

Left foot and ankle  Appeared improved

Ambdlatory Treatment (12/20/54 to 12/28/54): For recurrent disabihity at
right ankle, patient received a small Hessing-type birace for the lower-leg, made
ta 2 plaster of Paris model,

Ezamination {6/20/55). Patient walhed very well

Left ankle, Some soft tssue swelling followang recent hemorrhage

Xeray {6/20/55): Left ankle Some mereased soft tissuc swelling

Feet Osseous structures appeared better calarfied

Ambulatory Treatment {6/29/53 ta T/14/55): Patient recerved new Hessing-
type braces, made to plaster of Pans models, for both lower-legs und feet Per-
mitted to swir,

Xeeay {10/24/55): (Films were matded from an cut-of-town hasputal ) Right
elbow, Modesate degyee of hemoplulic arthropathy from wjury at sw years of
age. Bone wovolvement chiefly limated to ulnar region of articalar and juxta-
astiewlar seetion of distal end of humerus. Epiphiysis of head of radms meas-
vred 19 mm 10 comparison to 17mm on left side showang nsual overgrowth in
earher affected artionlation, The olecranon showed some deforauty  Artrcular
fpace was otherwise well preserved  Calcinm density of osseous structuses was
Wisfactory and there was no mereased soft tissue shadow

Lejt elbow: Increased soft tissuc density, moderate decalofieation of al}
5eaus structures in comparsson with nght side, some structueal regulaaities
in trachlen of humerus, and caleif close to tip of ok Artrealar space
was xfdl well presess od

Disgnosis- Right clhow Old hemophthe arthropathy of moderate degree

Left elbous Regent hemophilie im olvement hmited to soft tissne structures
et for inolvement of trochlea,

Examination {12/28/85): Right clbow Completely asymptomatc
" ;:']P clboer Recurrent superficial hemorthages  AGE 140 degrees, AGE 90
ees,

Anlles.

Asymptomatic with defimte chateal sigas of wethropuathy

8271 {Age, 16) (See Figures 2 and 32}

d"{;’”’!ﬂ Hewmophitia in famly; brother aze 18, two maternal uncles, cousin
hed ),

4 months- ¥y
Toints Mo,

Case =

st hemorrhage
erate hemorshages,
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11/11/52: Accident to right knee; unable to bear weight on leg

1/7/53: Last transfusion for hematuria

School: Did not attend 2lthough he was ambulatory unti] 11/11/52 Home
tutor.

First Orthopaedic Examination (1/10/53): Reduced general condition; pale,
bedndden.

Right knee joint: Mod: swelling and deformity, nio fluid within jome fount
and proximal third of tibia extremely tender to pressure and to shght passwe
motion, AGE 133 degrees.

Right ankle, $wollen and rigid.

Right leg- Marked atrophy of musculature,

Left knee joing: AGE 170 degrees; no pain.

Left leg- Extensive muscular atrophy.

X-ray (1/17/53): Right knee joint* Tnvol t with P
arthropathy with thinning of articular space, irregulanty of arficular surfaces,
most marked on medial aspect of knee Considerable juxta-articular pathology
noted w internal condyle of tibia.

Films indicated that injury on 11/11/52 caused fracture of upper portion of
tibia 2bout 9% inches below knee without sigmf fispl t or 1
Fracture lines were still visualized but there was solid unton. An almost com-
pletely healed fracture of the fibula was noted at the same level

Rught foot and ankle: Marked spotty decalcification of all osseous structures
and considerable thinmng of cartilage of ankle joint and tarsal articulations

Left knee joint: Well marked deformity of pateHa with squaring off and loss
of distal pole Some thinning of cartilege on medal aspect.

LHH Treatment (1/17/53 to 2/27/53, 41 days): Dunmng this hospitahzation,
patient was treated for hemophilic arthropathy of right knee with flevon cms
tracture of 135 degrees, residual fracture of prowmal end of tibia and h'bula an
for reflexdystrophy of nght foot and ankle. Preliminary treatment of right knee

d of plete bed rest, bilization of knee on posterior fleuble knee
splint, and refrigeration A wedge cast was then apphied. This cast was semoved
with knee held 1n extenston of 165 degrees and a plaster of Paris model was made
of the leg to be used in the manufacture of a hemophilia Hessing brace with et
strand spring joints at the knee and simple mulled ankle joints The procedure was
petformed under Avertin anzesthesia supplemented by gas  After model ‘(V;E‘
taken, a maintenance cast was applied to the right leg, holding knee at Al :
165 degrees and ankle at AGE 110 degrees, During this time, no attempt 1was
made to correct the equinus positon of the right foot. The nght ankle was 1o
longer swollen, . .

%’ahent was discharged crutch ambulatory “'c}lrll'ggz da hemoplulia Hessing
brace on his nght leg, holding knee 1n extension o cprees ]

Exnm!‘na!mf (3/2!0;/53): R%gh! knee joint: Completely estended, no ;“;ng.

ght-bearing pain throughout right Jeg due to refleedystrop! t)"hes
Patient rematned crutch ambulatory as he walked very poorly without erutc for
and was unable to stand crect Left shoe was fitted with It to compensate

1 1 Y
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apparent increase 1 length of nght leg with brace and knee held in extension

Examination (4/2/53): Right foot Large area of discolored skin and threat-
ening decubitus over posterior aspect of heel and tendo Achuilbs

Examingtion (5/14/53): Left shoulder- Soft tissues of entire upper arm were
under considerable tension with local heat and restnction of motion due to re-
cent acute hemorrhage into shoulder and upper arm

Right foot. Sull extremely tender, entire right lower-leg, ankle and foot
showed considerable atrophy Decubitus on postesior aspect of heel was greatly
improved.

Examination (5/27/53): Left shoulder and upper arm, Marked swelling and
infltration due to repeated hemonhages Biceps was mostly affected  Arm was
held close to trunk and there was very little active or passive motion without
producing pain

Right foot Decubitus on heel was almost healed

LI Treatment (5/28/53 to 6/11/53, 14 days): For acute hemorrhages into
left shoulder and upper arm due to repeated trauma from crutches

Examination (5/28/53). Left shoulder Markedly swollen, very httle range
of motion Arm was held close to trunk There was some local heat and extensne
discoloration of shin from hematoma

Right leg: Tendency toward cquinovarus position of foot, skin was 1n poor
condition due to trophic changes

Xeray (5/28/53): Left shoulder. Films showed a very thin shaft of humerus

t n0 myvolvement of shoulder jount proper and puxta-artscular structures wath
hemophilie arthropathy

Right foot and ankle Moderate but defmte degree of recaleification with
better defined structural detanls.

Duning this hospital admission, appheation of ice to left shoulder was fol-
Ianed by placing of shoulder o an abduction acroplane splmt until acute s mp-
toms subsided  Patient was to avoid nse of erutches

For nght lower-leg and foot, whirlpool baths and underwater exercises were
preseribed to decrease shin sensitwaty and improve nutnition of soft tissues Gen-
enal condution was greatly improved

Exemination {6/18/53): Rught foot and ankle. Decubntus on heel was com-
pletely healed, Shin showed defintte improvement Trophie changes were less
marhed and foot was less sensitive to hight touch There was shght actn e motion
m direction of plantar fevion and supination

Left shoulder. No pain but considerable soft tissue swelling and anfiltra-
Lon throughout anteromedal aspect of proumal third of upper arm, due to

tesdual hematoma  Infiltration restoeted motion abose shoulder lesel while m-
‘el rotation was almost zero *

Ezamiination (6/30/53): Ambulatory wathout crutehes
oy mination (7/28/53): Right ankle and foot Less sensitivity throughout

" some Increase i motton of ankle and of toes.
el shoulder, Pailess, freely movable, not swollen with exception of small

4 oF soft iseue infiltration on flexor side of upper arm beneath aulh
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X-ray '(7/'.".8/53): Right foot and ankle: Slight recalcification.

Ezxamination {8/25/53): Considerable progress was noted for the first time
snce treatment was begun  Patient walked with one cane.

Left shoulder. Asymptomatic

Right knee joint: No swelling,

Examination (9/32/53): Right knee joint. 20 degrees of fletion.

Rught foot and ankle: Less trophic changes, no tenderness on palpation and
pressure.

FPatient was able to walk without cane

Examination (1/14/53): Hospitalized for 6 weeks for hemorrhages resulting
from tooth extraction, many plasma transfusions, good recovery.

Right lower-leg and foot Much better nounshed, improved range of motion
at ankle,

Xeray (1/14/54): Right foot and ankle: Generalized decaleification but con-
siderably greater caleium demsity, showing that reflexdystrophy which followed
fracture of tibia was about to heal,

Mount Sinai Hospital Treatment (2/12/54 to 2/19/54): Admission for kid-
ney hemorrhages, Treatment consisted of 3 plsma transfusions

Exgmination (3/16/54): Walked well,

Right leg Original trophic changes of shin at right ankle and foot had dis-
appeared. Equinus position of foot remamed with some return of active plantar
flexion,

Examination (5/13/54): Right ankle and foot Foot showed further improve-
ment, motion at ankle increased by a few degrees

Recommended, Addition of strong crossed elasties connecting distal margin
of sandal with 2 studs on lower-leg section of hemophilta Hessing brace

7/13/54 to 11/11/54: Internal hemorrhages

Examination (5/5/55): Right knce joint  Attempts to bend joint were with-
out success

Rught lower-leg- Musculature strong and plantar flexion excellent but dorsi-
flexton of foot and ankle was still weak and restricted.

Recommended- Exercises to improve dorsiffexion, no attempt to be made to
bend nght knee Patient to take a few steps at home without brace. Aside from
this, apph to be worn 1

6/2/55 to 12/1/55: Repeated Mount Sinai Hospital admissions for ‘Themor-
thages which required transfusions

Examination: Right knee foint Asymptomatic.

Ambulatory Treatment (1/23/56 to 2/6/56): Construction of a new hemo-
philia Hessing brace for the rght leg .

‘ollotw- ly 1956

i;‘z::rF . :? llpufll‘u Y d )r habil with an appli. for the rl'g’l! leg.
the patient suffered hemorrhages mnto the left knee starting in Apnl 1956, and
fato the left hip region in May 1956 Because of hemophilic arthropathy of qe‘r;
left knee, he was unable to Lift the left leg from a supine position and was fore
to gve up lus job as a sorter of instrument parts He required a hemophibia

Hessing brace for the left leg.
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Case #5621 (Age, 2) (Sce Figure 1)

History- Only cld, no known hemophiha in family.

Circumcision: No abnormal bleeding

Since 9 months of age  Bruised easily,

Age 15 months: Furst hemorrhage into left knee jomnt which became painful
and enlarged, with a flexion contracture of 93 degrees.

Age 17 months  Right knee exhibited swelling for 5 days,

May 1951 to July 1951: Persistent swelling of Jeft knee, patient was bed-
sidden

LHH Treatment (7/16/51 to 8/10/51, 25 days): For carly stage of hemo-
philic arthropathy and synovatis at left knee

First Orthopaedic Examination {7/17/51): Well-developed child, numerous
hematoma and ecchymoses on trunk and all extremitics

Left hnee jomnt: Considerable soft tissue swelling and enlargement  No defi-
mite evidence of free fnd  Knee held 1n flevion of approximately 100 degrees
Range of motion restnicted to AGE 100 degrees, AGF 90 degrees

Xeray (7/17/51): Lcﬂ Knee joint Mild degree of generahized decaleification
of asscous thologic changes suggestive of early myvohvement with
hemophihe nrthmpnth) were Jimted chiefly to soft tissues  Marked density of
capsule was noted There was possibility of find witlun joint. Articular space
showed some distension in companison with nght side  Structural wrregulanties
of distal femoral epiphysis were most marked on medial aspect

During hospitalization, a hup spica was applied under general Avertin anaes-
thesia to left leg from toes to distal nbs, wath knce held i extension of 120 de-
grees. Cast was well padded 1 preparation for wedging at left knee Xeras, taken
on 8/8/51 after wedging of cast, showed AGE 163 degrees with shght degree
of posterior subluxation of tibia in relation to aus of femur, Degree of general-
ized decalafication was very moderate Soft tissue swellmg and density of soft
tissue sladow were defimtely decreased since 7/17/51  After the wedge cast
was removed, a maintenance cast was applied, holding knee in corrected position
of AGE 165 degrees until a double-bar leg brace without knee joint and with
caliper to shoe was delivered Brace was fitted with well-padded knee cap with
sohd leather straps to be tightened to obtain additional 15 degrees of cxtension
over a long peniod of tune To prevent imnitstion of knee yunt from pressure of
knee cap, a second well padded knee cap was made with elastic straps to be worn
at night and wheneser knee joint became imtated  Patient started to walk on
Last day of this hospital admisston

Last Follow-up (3/7/56): A letter reported that the cluld had been lospital-
ized twice in the past five years and had recened three transfusions for a cut m
the throat, The patient appeared to brwse at certain times of the month, walked
with a shght hmp, played with other children and attended secoud grade  He
had Tost no time ut school because of hemopfuha

Case 26504 {Age, 10)

History: Mother's brother died of hemopluli.




176 HEMOPHILIC ARTHROPATHIES

Ci i Profuse bleeding

Infancy- Cut Iip; diagnosis established.

Age 16 months. Began to walk Swmce then, patient has had trouble with both
knee joints. Unable to walk at times for a weck or two because of pain and
swelling at knees,

Age 2 years® Hernia of with many

Age 3 years: Tooth extraction with transfusion.

Since age 3. No transfusions, no specral medical care.

November 1952, Large hematoma on left knce after fall

Since January 1953 Unable to walk because of pan at left knee,

February 1953. Left knee aspirated to relieve painful tension; improved

Other joints involeed. Left elbow: Swollen for a year with deformity and
restnction of motion. Attributed to injury while virestling. Left ankle.

Schooling. Home teacher, good student.

]F;in! Orthopaedic Examination (6/4/53): Well developed boy, unable to
wall

Left elbow. Enlarged, restriction of motion from AGE 150 degrees to AGF
70 degrees Forearm showed no restriction of motion.

Left knee font, Moderately swollen: contained some fluid, skin on dorsum
showed stnae indicating that swelling was considerably greater, AGE 150 de-
grees, AGF 60 degrees. Marked valgus position and moderate posterior subluxa-
tion of tibia Acute hemophilic arthropathy.

Left ankle. Enlarged, some restction of dorsiflexion

X-ray (6/9/53): Left elbow- Maderate deformuty. Distal end of humerus and
proximal end of ulna and radius were larger than same structures at right side
Epiphysts of radial head in particular was more than twice the size of normal
nght epiph All other osuft centers seemed to be slightly larger than
on nght side There was considerable soft tissue density around the elbow, A
small separate ossification was noted at tip of olecranon  Not possible to decsde
if this represented a separate ossification center or an incomphte fracture. The
former was more probable. Articular surfaces of ulna and medal humeral con-
dyle showed some mregulanties while articulation between radius and lumerus
was well preserved.

Left knee jome Marked distension of the capsule probably due to Buid swithin
yowt Dutal end of femur showed considerable enlasgement in contrast to the
rather thin femoral shaft Femoral condyles and articular surface of patella as
well as asticular surface of tibia showed considerable wrregularitics due to in-

b with b hihic arthropathy Small eystic areas existed through?ul
proximal epiphysis of tiba. Tunnel view showed that artivular space was faicly
well preserved and that articular surfaces of femur and tibia were fairly con-

gruent.

Independent of 2 t with hemmop
was noted ongmating from posteromedual aspect
below proximal epiphysis.

3

ili 1 th hand,

arthropathy, an
of tibia as usual about one inch
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Rught knee joint  Very shght structural mcgulantws, particularly at medial
femoral condyle ind ol with |
Left ankle  Generahized decaleification of mild degree, considerable thinmng
of articular space of jomt proper, moderate ov ergrowth of distal epiphysis of tibia
on medial sule, some overgrowth of external malleolus  Awis of jont showed
definite displacement 1n direction of valgus
LHH Treatment (6/29/53 to 7/11/53, 12 days): For deformity and flexion
contracture of left knee
Duning hospitahization, a Quengel cast was applied from toes to below the
gron which obtained complete extension of the left knee, without increase
valggus position or posterior subluxation of titha in relation to femur  After patient
was fitted with a hemophilia Hessmg brace with Lofstrand spning jounts at the
knee, simple ankle joints and sandal holding knee in complete extension, he be-
gan to walk
Ambulatory Treatment (8/25/53): Patient received postenor fleuble splint for
protection of night knee
Xeray (9/26/53): Left knee goint - AGE 175 degrees There was still consider-
able enlargement of soft tissues of jount with rather marked density
Ezamination {10/24/53): Right Rnee jomt  Hemarthrous without sigmficant
local heat or pam
Left knee jont  Asymptomatic, marhed lateral instabahity wath knee com-
pletely extended
Ambulatory Treatment (10/24/53): Right knee ot Sphnting and trans-
fusion
Examination (12/5/53) Laceration at thenar of left thumb Three sutures
Right knee jomt Patient to discard splint as long as swelling and pan did
nat recur
Left knee jomt  Lateral instability still quite marked  Hemophuba Hessing
brace to be worn constantly
Examination (4/15/54): Knec joints  Moderate enlargement and apparent
ballottement of patella Lateral nstatulity of fully extended left knee almost n
sigmficant  FPatient requred Hewitt-type elastic knee brace for nght sile
Xeray (4/15/34): Left knee joint  Less soft tissue swelling and hetter calefi-
cation of osscous structures without further evidenee of destruction
Right knce joint Some saft tisue swelling 1 region of upper quadriceps
pouch
Ambulatory Treatment (4/22/51). Patunt recened a Hewstt-type clastic
Urace fitted wath solid steel bar i back for naht knce Walked extremdds well
Examination (9,18/34). Left hnee ot Acute homorrhage into jont wlich
Gid vot respondd to 1ce Marked enbargement with ballottement of patells, local
heat and pamn Marked lateral instability noted
LI Treatment (9,18,54 to 9/23,54, 7 days). For acute hemorthage mto
left knce ot Patient made complcte recosen following one transfusion with
quick froren plasma, bed rest and appheation of we The hemophilia Hessing




178 HEMOPHILIC ARTHROPATHIES

brace was worn constantly during treatment. During this admission, patient de-
veloped a fever without other symptoms,

LHH Treatment (10/30/54 to 11/18/34, 19 days): For treatment of acute
hemorrhage into nght knee jomt, a hemorrhage into the left elbow; and an -
fectton ot unknown origin

During this admission, patient's left elbow was treated with refrigeration and
an Ace bandage, and the hemophilia Hessing brace for the left leg was recon-
structed.

Examination (2/12/55): Patient suffering from recurrent attacks of tonsillitis
and laryngius.

Ambulatory Treatment (3/26/55): Patient received a new Hewitt elastic brace
for the right knee.

Hospital Admission (July 1955): Patient required several whole blaod and
plasma transfusions during a three weeks” admission for rectal hemorrhages

Examination (10/1/55): Left knce joint. Remained enlarged with consider-
able soft tissue infiltration and induration. Definite lateral instability with knee
completely extended.

Right elbow: Shght restriction of extension.

Ambulatory Treatment (10/1/55 to 12/15/55): Patient was fitted for and re-
cewved a new hemophulia Hessing brace for left leg,

Last examination (3/13/56): Patient’s general conditton was good and he
bad suffered no additional hemorrhages He walked comfortably and wished to
attend school,

Case #5672 (Age, 42) (See Figure 19)

History: Negative hemophilte ancestory.

Clinical onset+ College years. Hemophilia did not interfere with athletic
activities Years ago, patient played baseball regularly, pitching with left hand
Hemophilia, never of great severity, became less and less active with advancmg
years and disability on locomotton, to which patient had become well adjusted,
was caused cluefly by hemophilic arthropathy of both knee jomts. Hemophilic
elbow jomnts caused some disabihty but not enough to require active therapy.
There had alwavs been pan in knees, left elbow and occasionally in right clbow.
At tumes, patient had saffered from attacks in which joints were hot as well as
painful
Occupation. Industriahst, patient traveled a good deal using a folding wheel-
chair

First Orthopaedic Examination (9/27/51): Knce points: Patient was con-
fned to wheelchair as he was unable to stand or walk because of flevion de.-
formity ot knees Joints were fustform  No evidence of flwd. Considerable crepi-
tation present on actwve and passive motion which was possible between AGE
150 degrees and AGF 100 degrees

Right ankle Some restriction of dorstficvion and evidence of recent subcuta-
neous hemorrhage in region of internal malleolus .

Right thigh: Femur showed deformity and some shortening from malumitet

fracture of shaft 20 years earlter
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Musculature of legs. Fanly well preserved.
Elhows Marked enlargement and defornuty of left elbow with restriction of
extension to 125 degrees and of flevion to 85 degrees. Similar findings, to a much
lesser degree, were present at night elbow with AGE 10 degrees and AGF 60
degrees
Xeray (9/29/51): Right elbow. Advanced stage of hemophilic arthropathy
General calcium density of sheleton was normal  Articular space was so thin as
to indicate almost complete destruction of cartilage  Head of radws and coro-
noid process of ulna, and to a lesser degree the olecranon, showed considcrable
broademng and hpping. Juxta-articular cysts were noted particularly in head of
radus and lateral condyle of humerus
Left elbow- Unusual degree of productine deformity of joint, Thinning of
cartilage less marked than on night side. Productive changes, particularly of coro-
noid process, head of radius and ol were que. Irregular i
calefum density throughont ulnar condyle of humerns with considerable broad-
emng of condyle Condyles of humerus m its sagittal diameter had been wom
down to thickness of shaft of humerus. They were held deep betw cen the articular
surfaces of ulna, winch extended up to shaft of humerus hike the shoes of a brake
Muarked periosteal ossificahion noted on dorsal aspect of proumal end of ulna
Knee joints  Generahzed decalaification. Marked thinning of articular carti-
lage with irregulanities of articulur surfaces of femoral and tibial condyles Art-
cular space was somewhat better preserved on nght side  Right knee showed
result of an old fracture of distal shaft of femur which had umted with some
over-nding and angulation but wath solid bony unton Patella was plump with
considerable broadening along distal margm  Few cystic changes were noted
Jjuxta-articular 1n medral condsle of night femur  Left hnee showed considerable
decrease of distance between patella and femoral condyles There was also a
marked deformity of medial condyle of tibia which suggested a previous break-
down, possibly due to development of pntaarticular cysts  Artscular surlace
of external tibual condyle showed 30 degrees of downward inclination The
corresponding medial condyle of the femur had adpusted itself to angulation of
the tibnal plateau,
Right ankle Moderate nvolvement with thinning of articular space and 1r-
regular contour of articular surfaces
Ambulatory Treatment (10/1/51 to 10/7/51): Tor pam at hnee jonts from
long-standing hemoptulic arthropathies

As patient wanted treatment hinuted to the relhief of pain at mght, posterior
cellolord sphints were made to plaster of Pans models of both legs These were
suecessful in preventing motion and pan at mght

Case #6819 (Age, 10%)
History: Only chald. Negative fanuly history
9 months  Hemophalia diag established with he hage into nght knee
iofnt Since then, knee liad always shown some restriction of extension
Occasional hemorrliages tto other joints no residual deformuty or disabhity
Occasional internal and muscnlar hemorrhages
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Age 3 Orthopaedic treatment for fevion deformity of nght hnee joint Not
corrected

March 1953. Trauma to right knee, Disabled for many months. Unable to
bear weight on right leg

October 1953 Started to walk with right knee in flexion and right-sided limp

First Orthopaedic Examination (1/19/54): Well developed boy.

Right knee jont  No evidence of soft tissue swelling or ballattement of patella.
Flexion contracture with AGE 150 degrees, AGF 60 degrees. Defimte valgus
tendency.

Bught leg: Musculature showed atrophy.

Right foot. Narrower than left foot although of equal length

Hight ankle: Shght involvement, with restriction of supination

X-ray films of night knee jomnt, taken on 13/1/53 at another hosprtal, were also
inspected at this time. Skeleton of the knee showed moderately advanced changes
from hemophihe arthropathy wath irregular articular surfaces ot femoral and tibrat
dyles, hzed decaleil ; small juxta-articular eysts, diminished ar-
ticular space, increased soft tissue density Ossification center of apophysis at
tuberosity of tibi was very much larger than on left side Patella showed some
changes but no squaning off at distal pole

Ambulatory Treatment (1/28/54 to 5/18/51); Patient received hemophiha
Hessing brace with Lofstrand spring joints at knee, milled ankle joints and elastic
attachments Knee was held in extension of 155 degrees Further extension to be
accomplished by means of an additional elastic attachment to be worn for
two I-hour periods each day

Examination (7/6/54): Left palm. H after
transfustons  Part of hematoma at hypathenar was aspirated with Wydase® in-
jected Procedure was not successful. There was considerable swelling and -
duration most marked in region of hypothenar and on volar aspect of 5th finger.
Motion at fingers was returning,

Examination (1/18/55): Right knce joint Occasional pain, no significant
findings, AGE 175 deprees

Left ankle Some swelling due to an old hemorrhage, and shght restriction of
motion in 2l directions  Left foot was in marked plane valgus position

Ambulatory Treatment (1/18/55 to 6/29/55): Patient received a Lange-type
fiberglass foot plate for left foot Right leg was so improved that springs were
remoaved from hrace jomts Patient was given a Hewitt-type clastic Lnee brace
for use during summer, as tolerated, but was nstructed not to discard hemophthy

Hessing brace permanently

Case #5732 (Age, 33) (Sce Figore 11)
History- Marned, no children, salesman, Maternal uncle and second cousin
{(mother's side) died of hemophtlia, Not cirenmeised o )
Age 2 Accident to forehead, b hilia o i 1, wound took

5 years to heal.
Jonts. Knees and elbows watls deformsty”

Jerahl,

1

and functional disability.
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Internal. Kadney, intestinal

Are 22 ‘Tooth extractior 15 f at hosprtal to stop bleed-
ing.

Cyele. Occasional bleeding every 4 to 6 months With increase in age, hemor-
rhages have decreased in intensity and have occurred at greater intenvals Dur-
ing past 6-7 years, there were no significant intemal hemorrhages  Josnts, how-
ever, became more panful and disability on walking snereased

Orthopacdic treatment- Elastic knee caps for both knees

Schooling- Started at age 7.

First Drthopaedic Examination (11/6/51): Patient was crutch ambulatory.
liolding his knees stff and fleced  Raght heel did not touch ground

Legs Moderate muscular atrophy

Right knce jomt No swelling or pan Motion between AGE 185 degrees and
AGF 110 degrees  Locking of the jomnt was probabl duc te a loose body or torn
internal seaulunar cartilage

Left Rnee jomt No swelling or pan Motion  AGE 150 degrees, AGF 85
degrees

Right Inp  Slight flevion contracture

Right ankle and foot Dorsiflevion at ankle was hmited and foot was held in
shight equinus posttion

Elbows. Moderate deformity with extension imited to 133 degrees on nght
stde and 145 degrees on left side  Flexion was almost normal  Pronation and
supmation of forearm was restricted to 50 per cent in both directions on ecach
side

Xray {11/7/51): Knee fornts  Almost symmetncal iny ol ement with adianced
changes charactersstic of hemoplube arthropathy  Extensne destruction of arte-
cular cartilage throughout femoral condyles and tibial platean  Articuler space
between patella and femoral condyles was markedly dunnnshed, shghtly better
presenved at nght hnee than at the Ieft Both patellas showed large cystic areas
of bone destructton Films of knee jomts revealed many quta-articelar areas of
eystIke bone destruction  Pathologre changes were shghthy more marked at left
hnce than at nght

LHI Treatment {3/17/52 to 3/25/52, 11 days): For correction of flevion
deformities of night and left hnees due ta imohement with severe hemophilic
arthropathy of fang standing

Alter plaster of Parts madels were made of both legs for manufacture of hemo-
phalrt Hessing braces with Lofstrand nee joints, a wedge cast was apphied to

the left leg, kolding the ke at AGE 145 degrees Cast was wedged thyee times
until AGE 165 degrees was obtained  After braces were fitted, an attachment for
elistics was added to the apphance for the left leg m an effort to achicve geatee
edennon at the hnee, and patient was discharged ambulatory with no further
Pain on exther side

Examination (7/21,52): Pattent able to work without wterruption and dme
Tong distances wathout difficulty

Examination (3/24-53): Gamn of fifteen pounds was attnbuted to freedom
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from pain. Braces were worn only on long distance trips or when patient’s work
entatled considerable standing or walking

Right knee jont  AGE 175 degrees with slight posterior subluxation of tibia,
AGF 105 degrees.

Left knee joint. AGE 160 degrees, AGF 90 degrees.

Musculature of both legs was stronger.

Last Follow-up (3/23/55): Legs stronger, hemophilia Hessing braces had
not been worn except on busmess trips or when patient was required o stand
for long periods of time

Comment: Articular and juxta-articular destruction was so extensive that it
was difficult to uaderstand how knee jounts could function so well without pain

Case #5566 (Age, 14)

History: Known hemophihac since birth, iderable family history, Through-
out hife, had been treated at chnic where he received a number of transfusions.

Inecrnal hemorrhages. One mtracrantal hemomhage in 1947, one cpisode of
“kidney crystals ”

1948, After jnjury to night knee, there were frequent attacks of hemarthros,
and a flevon contracture developed.

Prigr to first orthopaedi i Some bleeding into left knee jomt with
beginning flexion contracture Disease appeared to be cyclic with hemorrhages
occurrning at various intervals with or without trauma, followed by periods of
several months without bleed Most bleeding d into joints, subcuta-
neausly, muscularly, and into mucous membranes,

First Orthopaedic Examination (6/5/51): Well developed; slightly obese; in
good general diti heelch bulatory,

Right knee joint. Enlarged, moderate hemephilic arthropathy, AGE 155 de-
grees, AGF 115 degrees

Left knee joint. Considerable enlargement due to recent hemorrhage with
Bevion contracture of 150 degrees, AGF 125 degrees.

X-ray (6/5/51): Ruight knee joint- Considerable decalcification of skeleton
most marked throughout epiphyses and patella. Articular cartilage showed
marked thinmng and articular surfaces of femoral and tibia} condyles were quite
irregular There were some cystic changes throughout anterior portion of trbral
cpiphysis

Left knee jomt  No bone involvement Articular surfaces were smooth and
almost congruent. Joint appeared enlarged with increased shadow density of soft
tissue structures corresponding to recent hemarthros  Shaft of tibia showed struc-
tural irregularities.

LHH Treatment (6/5/51 to 6/29/51, 24 days): Protectivc cast was applied
to left leg and swelling subsided rapidly. When cast was removed, estension at
Teft knee reached AGE 170 degrees and a Hewitt elastic knee brace was apphed.
Thas brace controlled swelling and gave sufficient support to prevent recurrence
of flexion contracture. Pabient reccived a hemophilia Hessing brace with Lof-
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strand spring joints for the nght leg  Extension at knee joint increased steadily
and patient was discharged ambulatory wathout crutches or canes

Ezxamir and Ambulatory Tt (6/30/51): No complaints Swell-
ng of left knee had subsided and right knee remained quiescent  Patient recened
sphnt for right leg to be used instead of hemophiha Hessing brace at night.

Case #6678 (Age, 9)

fistory: Known hemophihac, brother, age 15, is not

Circumeision* Bleeding,

Age 7 months H hiba diagy blished when hosp d for treat-
ment of ostcomyehtis at external malleolns of Ieft ankle, hemorthate occurred
when vein was exposed for transfusion

Age 79 years  Involvement of left knce jaint, flexion contracture, nnsuccess-
ful attempts to correct by means of physical therapy and traction, largely crutch
ambutlatory

Age 9 years  Hemorrhage 1nto nght knee joint after anjury, flevion contrac-
ture, Other jomnts mvolved  Tight elbow, nght shoulder, left elbow. Intemal
hemorrhages  Chest

First Orthopacdic Lxamination (10/6/53): Patient had heen hedridden for
several months

Left elbow  Some restdual enlargement and stiffness

Left Rnee joint  Moderately adsvanced deformity, AGE 90 degrees

Rught Ance foint Moderate swelling, no Joeal leat or tenderness, AGE 100
degrecs

Xeray (10/6/53): Left clbow  Mild hemophihe arthropathy

Fught elhow  Soft tissue swelling

Left knce joint Moderately advanced hemopluhe arthropathy

Right knee joint. Rather well preserved artienlar space and shght hony
changes, marked soft tissue swellmg and denaity,

LI Treatment (10/6/53 to 10/15/53, 9 days): For correction of flexion con-
tractures at both knee jonts

Duning hospital admission, a Quengel cast double fup spica was apphed from
Tower ribs to toes  Subluxation Iinges were ancorporated at hnees fo correct
posterior subluxation of tilna When cast was finally removed, extension at nght
Anee had been increased by 70 degrees to AGE 170 degrees and at the Ieft knee
by 40 degrees to AGE 130 degrees A pluster of Panie model was made of nght
Teg for a hemophilia Hessing hrace with Lofstrand spring joints, and a maunte-
nance cast was then applied to the leg On the left side, a new wedge cast was
applied holding the Anee n extension of 130 degrees Patient was dischrged
crutch ambulators weanng two casts

Ambulatory Treatment {10/15/53 to 12 1 53). The hemopliha Hessing brace
for the nght leg was fitted and delnered and a plaster moddd was taken for a
hemophilis Hessing brace for the left leg Alter a thurd wedge cast was applied
to the left leg and wedged until the knee reached AGE 150 degrees, 2 mainte-
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nance cast was apphed. This was followed by splinting until delivery of the bemo-
philia Hessing brace with Lofstrand spring jomts temporarily locked at 150 de-
grees  Patient also recerved an attachment for elastics to be used for further
correction of 1esidual flevion contracture of left knee. He continued to be crutch
ambulatory.

Examination (12/19/53); Patient discarded crutches and walked very well
with his bizces

Eramination (1/19/54): Left knee wint. AGE 165 degrees,

Exanmination (4/12/54): Left clbow. Hemorrhage in January 1934, consider-
able musele spasm throughout arm but no pam and no significant swelhing or Jocal
heat. AGE 100 degsees.

Raght kuce joint. Asymptomatie, AGE 180 degrees.

Left hnce jomt- Asymptomatic; AGE 170 degrecs.

Patsent walked without a cane.

Xeeay (4/12/54): Left elbow. Better calcification of all osseous structures
and no additonal soft tissue swelling,

Knee joints Some mcrease m caleium density but decalcification was still
quite marhed, less soft tissue swelling,

Examination (6/10/54): Left knee ymnt, AGE 160 degrees

Left clbow. Panless but mation was quute restricted with extension Imited
to 120 degrees,

Ambulatory Treatment (6710754 to 6/24/54): Manufacture and delvery of
fiberglass appliance for extension of left elbow and a small fberglass brace for
left leg to be used for swimming.

Examination (11/22/54): Left elbow: AGE 170 degrces, almost asympto-
matic

Left knee jont. AGE 170 degrees.

Right knee joint. AGE 180 degrees, AGF 150 degrees.

Exanunation (1/28/55). Ambulation at home without braces; no recurrence
of pam or deformty

Bight hnce jorat  AGE 175 degrees, AGF 90 degrees Appearance and func-
tion se gond that brace was no longer requured

Left knee joint. AGE 160 degrees. .

LHH Treatment (1/28/55 to 1/29/55, 1 day): For complete relaxation prior
to making plaster model of left leg

Xeray (1/28/55): Knee pornts ical and f: y development ‘}f
all osseous structures Appearance of right knee was most satisfactory with arti-
cular space very well preserved  Left knee jomnt showed more marked decalci-
fication than on right side There had been no further jomt destruction

During this hospitalization, a plaster cast was made of Ieft leg for a new hewo-
plikia Hessing brace and patent was also measured for a Hewitt clastie apphance
for right knee with postertor hinge and one-piece tongue

Ambulatory Treatment (2/19/55 to 2/26/55): New apphances were de-
Ivered and patient wathed without discomfort.
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Last Follawup (2/21/56). Left Rnee joint Satisiactory condition evcept for
continuing restriction of extension to 170 degrees
Right Rnee foint - Asymptomatic,

Case #6495 {Age, 33)

Ifistory: Mamned, three children, accountant (own business) No hemo-
philte m mother’s famuly, 3 brothers, all hemaphilacs, ¢ deceased,

Circumeision, Bleeding for 5 months  Diagnosis not made at that trme  Many
bruises when cranhing and beginning to stand and walk

Before 5 years of age  Both elbows deformed and caleified

Active school bfe with hemorrhages nto nght and left knees as well as
internal bleeding,

191> Extraction of teeth, bled for 6 wecks with 16 transfusions

1949-1953  Recurrent hernorrhages nto nght and left hace jants with severe
pun and increastng disabality

1950-1953  Left knee developed tendency toward locking, usualh, followed
by hemonhaging

5/8/53 Left knce locked 1n flevion  \When attempting ta stratghten the Luee,
an extremely painful hemorrhage occurred, with considerable musele spasm and
jerhang, Bedndden for 5 days wath ice bags on Ieft hnee

Duning the past year, pahent had one transfusion for an mtestinal hemor-
rhage. Until recently, there hase been blood clots m the urine

First Orthopacdic Examination (6/1/53): Patient 1s crutch ambulatory with
severe pam i feft hnee, cannot bear werght on Ieft leg Sleep 1s greatly disturbed
by this pan - Rught hnee jomnt is not painful but nght leg feels weak

Left knee Markedly pamful. swollen, tender amd hot  Redness and consider-
able glassiness of shin on dorsum due to tension from recent hemorrhage  AGE
130 degrees  Inspection of anginal <ray filns dated 9,23/52 showed markedly
dimimshed articular space Productis e changes were most marked between femar
and patelle There were few pusta-articular evsts Shape of the patell: was not

h of h hal thropathy suggesting that most of bony changes

origmated after growth had ceased

Xeray (6/2/53). Ance jomnts  Marked degree of hemaphalic arthropathy
Considerable soft tssue swelling at left knee i conunction with the acute hemor-
rhage into knee ynt

Ethous LI hemopluhe arthropatls with cystie hvpertroplic changes

Ankles \hld hemapluhie arthropaths wath evstic apertrophie changes

Feet Shght degree of generahized decalarficatton and shahth increased tea-
beculation

LINH Treatment {61753 10 6,5/53, 4 days): To control acute and painful
conditton of feft hnee

Alter treatment wath bed rest, e, immehihzation on pastenor fleuble dnee
sphint, and transfusions with quick frozen plasia, the acnte sorencss of the left
Inee subaded Patrent was discharged wearng two posterior flexible buee splints

Examination (7.25/53) Patient walked with Ieft-stded bmp Right knee was
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almost completely estended and required no correction prior to fitting with
hemophiha Hessing brace. Left knee joint was moderately enlarged, showing
some tenderness on passive movements. AGE 140 degrees.

LHH Treatment (7/25/53 to 8/27/53, 30 days): For correction of Revion con-
tracture of left knee

Fledion contracture of left knee responded to correction by Quengel and
wedge casts Both legs were fitted with hemophilia Hessing braces with Lof-
strand spring joints at the knee, ankle joints and sandals to be wom in regular
odords The acute and pamful condition of the left knee which followed re-
peated recent hemorrhages was finally relieved by Hydrocortone. Patient became
ambulatory, beanng Ittle weight on two crutches which he used largely for
stability. He was permitted to dme a car.

LHH Treatment (4/7/54 to 4/9/54,2 days): For evtraction of abscessed tooth

As patient exlubited a psychotic reaction after a tooth extraction, he was
transferred to Bellevue Hospita) for observation for ene week, Thereafter, he
was returned to Lenox Hill Hospital for an additional two weeks of bed rest

Examination (5/4/55): Patient suffered great pain and recurrent superficial
hemorrhages following a fall 1 January 1935 There had been no significant io-
jury but pan m both knees was so great at times that Dilaudid® was required
There was some discoloraton of skin 1o region of the right knee and on both
thighs and lower-Jegs from very superficial recent hemorrhages. No other sig-
mficant changes in function of both knees since June 1953 was apparent. Patient
walked without crutches

X-ray (5/4/55): Knee joints There was some degree of recaleification and
better trabeculation of osseous structures since 6/2/53 and no evidence of a
recent injury to the nght knee jomt Both knees again showed advanced destnic-
tion and deformity of all articular surfaces due to hemophihc arthropathy.

Ambulatory Treatment (5/4/53): Appli: quired, Bi hidin® pre-
scribed for pain in knee jomnts

Case 6311 (Age, 47)

Histary: Negative family lustory Marnied 21 years,

Since 11 years of age. Treated in Europe for what appeared to be tuberculosis
Developed flevion contracture of nght knee and right hip, and equinus defo@-
ity necessitating weight-beanng on ball of right foot only. Most of hemaphihc
involvement occurred during adult hfe,

Left elbow: Many hemorthages into joint leading to juxta-articular bone
destruction, pain and stiffness

Age 26: Became aware of hemophilia only after marriage. .

Recent years: Patient attended a hemophiha clinic for weekly prophylactic
imjections These did not prevent recurrent hemorrhages into right knee, Jeft
elbow and, just prior to first orthopaedic evamination, into right hip region.

Profession: Rotogravure pressman. .

First Orthopaedic Examination (2/14/53): Patient walked with rm.ld ngflt-
sided limp Suffered from evtensive hematoma in right pelntrochanterie region
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with diseoloration of skin extending through groin mnto scrotum No chnical
evidence of imvolvement of right lup joint proper. Musculature of nght leg showed
considerable atrophy.

Right knce joint. Shght deformity and restrichion of motion from AGE 150
degrees ta AGF 100 degrees. Considerable erepitation on passne motion,

Reght foot Dorsiflexion was restricted but no evidence of bone or joint in-
volvement with hemophilie arthropathy.

Left elbow: Considerable enlargement, partly due to soft tissue swelling,
partly to hone deforrity from hemaplulic arthrapathy  Motion passible between
AGE 130 deprees and AGF 60 degrees

Xray (2/14/53): Right stde of pelus and hup joint. Right side of pelus, par-
tieularly 1ts distal half was smaller than identical steuctures on left stde There
was considerable decalafication th h nght side of pelus and nght femur
Proximal end of nght femur was smaller than Ieft with considerable degree of
cova valga The fup jomnt proper appeared pormal

Tught knee jont  Lack of development of all osscous structures with moderate
decalerfication There was thinmng of articular cartilagge and marked irregulanty
of articular surfaces, No evidence of juxta-articular cysts and no deformity of the
patella as seen in most cases of hemophihia where 1nv ol ement occurred carly m
hfe

Left elbow. Quite marked and charactenstic changes of hemophilie arthro-
pathy with thinning of articular cartilage, enlargement of the distal estremuty of
humerus, juvta-articular eysts, most marked 1t ulna, and some valgus deformity
of efbow,

Ambulatory Treatment (2/19/53 to 3/14/53); After plaster of Pans models
were made, patient recened a hemopliha Hessing brace for nght leg with Lof-
strand spring jomts at knee, and a fiberglass applance for the left elbow to be
worn while at work

Examination (10/23/55): Left knce fomt Since Mav 1955, patient hid 6 hem-
orhges 1nto the jomt which was not swollen but showed shght Jocal heat
AGE 180 degrecs, AGF 90 degrees There was lateral mstabihty with knee ex-
tended,

Reght Ruce joint No swelling, tenderncss or local heat  AGE 170 degrees
AGF 70 degrees  Remained asymptomatic ever since hemophitha Hessing brace
was used,

Patient no longer required hemoplulia Hessing brace while working and wore
i only accasionally at home ad benefited greatly

Ambulatory Treatment (10,27/53) Patient recenved Hewatt elastic brace
with one-picce tongue for loft hnee

March, 1956: Hospitahzed for hadney hemorthages, recened 3 blood trans-
usinns,

Lant Followe-up (8/24/56); Letter reported no severe hemorrhages tn past £
¥ars Several hemorrhages mto left elbow jn past vewr were controlled by
Plasma.

Because of active nature of emplovment, patient had been wearing hemo-
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almost completely cxtended and required no correction prior to ftting with
hemophilta Hessing brace Left knee joint was moderately enlarged, showing
some tenderness on passive movements AGE 140 degrees.

LHH Treatment (7/28/53 to 8/27/53, 30 days): For correction of flevion con-
tracture of left knee

Fleion contracture of left knee responded to correction by Quengel and
wedge casts, Both legs were fitted with hemophilia Hessing braces with Lof-
strand spring joints at the knee, ankle jonts and sandals to he worn in regular
oxfords. The acute and painful condition of the left knce which followed re-
peated recent hemorrhages was finally relieved by Hydrocortone Patient became
ambulatory, bearing httle weight on two crutches which he nsed largely for
stability. He was permitted to drive a car,

LITH Treatment (4/7/54 to 4/9/54, 2 days): For eatraction of abscessed tooth

As patient exlibited a psychotic reaction after a tooth extraction, he was
transferred to Bellevue Hospstal for observation for one week. Thereafter, he
was returned to Lenox Hill Hospital for an additional two weeks of bed rest.

Examination (5/4/55): Patient suffered great pain and recurrent superbicial
hemorrhages following a fall in January 1955, There had been no significant in-
ury but pain in both knees was so great at times that Dilaudid® was required
There was some discoloration of skin 1n region of the right knee and on both
thighs and lower-legs from very superficial recent hemorrhages. No other sig-
nificant changes in function of both knees since June 1953 was apparent Patient
walked without erutches

Xeray (5/4/55): Knec joints There was some degree of recalcification and
better trabeculation of osscous structures since 6/2/53 and no evidence of a
recent injury to the right knee joint  Both knees again showed advanced destrue-
tion and deformuty of all articular surfaces due to hemophilic arthropathy.

Ambulatory Treatment (5/4/53): Appl required, Irdin® pre-
senibed for pam m knee joints

Case #6311 (Age, 47)

History: Negative family lustory Married 21 years.

Since 11 years of age. Treated in Europe for what appeared to be tuberculosts
Peveloped flesion contracture of nght knce and right hip, and equinus deform-
ity necessitating weight-hearing on ball of right foot only. Most of hemophile
imolvement occurred during adult life

Left elbow: Many hemorshages mto jomnt leading to juxta-articular bone
destruction, pam and stiffness,

Age 26 Became aware of hemophilia only after marnage. .

Recent years: Patient attended a hemophilia chime for weekly prophylactic
injections. These did not prevent recurrent hemorrhages into sight knee, left
elbow and, just prior to first orthopaedic examnation, 1ato right hip region

Profession, Rotogravure pressman. i

First Orthopacdic Examination (2/14/53): Patient walked with mi'ld right-
sided Iimp. Suffered from ive | in right pelvitrochanteric region
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with discoloration of shin extending through gron mto scrotum No clnical
evidence of mvolvement of night hip joint proper. Musculature of nght leg showed
considerable atrophy.

Right knee jotnt: Shght deformity and restriction of motion from AGE 150
degrees to AGF 100 degrees  Considerable crepitation on passive motton,

Right foot. Dorsiflexion was restricted but no evidence of bone or jomt in-
sohement with hemophilic arthropathy

Left elbow- Considerable enlargement, partly due to soft tissue swelling,
partly to bone deformity from hemophlic arthrapathy  Motion possible between
AGE 130 degrees and AGF 60 degrees

Xeray (2/14/53): Right sude of pelus and lup joint Right side of pelvis, par-
ticularly 1ts distal balf was smaller than identrcal structures on left side There
was ble decalcifi hout right side of pelvis and nght femur
Proumal end of nght femur was smaller than Jeft with considerable degree of
coxa valga. The lup Jomt proper appeared normal

Right knce jont Lack of develapment of all osseous structures with moderate
decalerfication There was thinning of articular cartilage and marked 1regulanty
of articular surfaces. No evidence of juxte-articular cysts and no deformty of the
{me]h as seen in most cases of iemophilia where 1nvolvement occurred early
hfe

Tl

Left elbote: Quite marked and cl changes of 1 arthro-
pathy with thinning of articular cartilage, enlargement of the distal extrermty of
humerus, justa-articular cysts, most marked 1n ulna, and some valgus deformity
of elbow,

Ambulatory Treatment (2/19/53 to 3/14/53): After plaster of Pans models
were made, patient received a hemophiha Hessing brace for nght leg with Lof-
strand spring jomnts at knee, and a fiberglass appliance for the left elhow to be
worn while at work

Esxamination (10/25/55): Left knee jomnt Since May 1955, patient had 6 hem-
orthages mto the jomt which was not swollen but showed shght local heat
AC;:‘. 180 degrees, AGF 90 degrees There was lateral instalulity with knee ex-
tended

Right knee jomt No swelling, tenderness or local heat AGE 170 degrees,
AGF 70 degrees R d asy ever since hilia Hessmg brace
was used

Patient no longer required hemophtha Hessing brace while working and wore
1t only occastonally at home Had benefited greatly

Ambulatory Treatment (10/27/55). Tatient received Hewitt clastic brace
with one-prece tongue for left hnee

March, 1956;: Hospitahzed for hidney hemorrhages, recewved 3 blood trans-
ustons

Last Follow-up (8/21/56): Letter reported no severe hemorshages i past 2
);’ars Several hemorrhages nto left elbow in past year were controlled by
Plasma,

Because of active nmature of emplayment, patient had been weanng hemo-
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philia Hessing brace on right leg on alternate days, and Hewitt brace for Teft
knee every day even during hot weather

Case #6516 {Age, 22)

History: No family history of hemophilia College student {teaching).

Age 18 months Diagnosis of hemophilia

Recurrent hemorrhages mto elbows, right wrist, knees; ankles

Past five years: Ankles only.

Aarch 1953 Admitted to Brony Hosputal for throat hemorthages after cough-
ing attack. Since then, recurrent hemorrhages into Jeft ankle; severe pam on
weight-beaning, wore Ace bandage, cane ambulatory,

First Orthopaedic Examination (6/11/53): Left ankle: Considerable enlarge-
ment of joint and soft tissue swelling but no evi of recent h Small
subcutaneous, hard, movable nodule anterior to external malleolus and lateral to
extensor tendons of toes may represent a calcium deposit or small loose
body No sigmficant restriction of motion No atrophy of musculature of left
lower-leg  Patient advised not to bear weight on this ankle v ithout protection

Xeray {6/11/5%). Lejt ankle. Defimte involvement with hemopinlie arthiro-
pathy  Justa-articular cysts, particularly in astragalus Some thinning of arti-
cular space, widening of artrcular surface of tibia and fibula, tilt of astragalus
within mortise in direction of valgus, marginal lipping at all articular spaces
Other osseous structures of tarsus, metatarsus and toes showed minimal degree of
decalerfication.

Right foot and ankle. Mummal degree of mvolvement of ankle jomnt. Articular
space well preserved and no evidence of arthropathy ,

DAL
tauls of skeleton

Examination (4/14/55). Left foot and ankle: Asymptomatic, no pamn or swell-
ing, Patient no longer required brace unless there was a recurrence of hemor-
rhaging

X-ray (4/14/55). Left foot and ankle Better caleification and better trabecu-
lation, no evidd of p of hemophtlic artk t

Esamination (5/4/55): Left ankle: Well localized pain and swelling along
peroneus tendons throughout regton of external malleolus  Present disabiltty due
to tenosynovihs

Left foot In plano valgus position, had not been properly supported since
Hessing-type brace was discarded in March 1953

Ambulatory Treatment (5/4/55): A plaster model was made for a Lange-type
fiberglass foot plate and appltance was fitted and dehvered

ar

Case #5395 {Age, 23) {See Figure 13)

History: Known } hil one of three ¥
ternal uncles died from hemophila Not circumeised.

philtac brothers, two ma-
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4 months. First hematoma

Hosprtal: 48 admissions, 260 transfusions

Age 12, Right shoulder jomt affected, dislocated about 20 times since then,
tecently, anaesthesia necessary to reduce dislocations

Age 15 Left knee mvolved,

Age 19 Right lup 1njured 1n fall, became increasingly stff  Difficult ambula-
tion, pmn on weight-bearing

Furst Orth lic E: ion (1/10/51): Right-sided hmp, crutch ambula.
tory.

Right hip AGE 180 degrecs, AGF 90 degrees, rimd 1n adduction of 15 de-
grees with internal rotation of 10 degrees  Adduction contracture responsible for
pelvic tlt down left side producing apparent shorteming of right leg This was
compensated for by a board under night foot of % mch tlnchness

Left Rnee joint. Shght enlargement and moderate deformuity due to produc-
tive arthritic changes and thickemng of synovial membrane and ecapsule, most
marked over median artienlar space where there was also mastmum tenderness
on palpation and pressure

Right shoulder Atrophy of musenlature and considerable restrichon of mo-
tion Total range of motion was about one-third less than that on left sile and
there was crepatation on passn e motion

Xeray (1/12/51): Rught hep  Pathologic changes suggestive of injury to neck
or capital epiphysis of femur with secondary thinming of artrcular cartilage and
some hypertrophic changes at margins of jomnt No myvolvement with hemophilic
arthropathy

Right shoulder Involvement with | hil hropathy Consilerable de-
calufication of osseous structures

Left knee joint  Involvement with hemopluhe arthropathy Thmmng most
marked at internal articular space with spur formation at medial borders of tibta
and femur

February 1951: Hemorrhage into left knee, hospitalized for 3 weeks

Examination (5/28/51): Left knee joint  AGE 165 degrees, pain on weight-
bearmg  Panent had consulerable difficulty standing and walking Used cane
General condition was poor

LHH Treatment (5/31/51 to 7/9/51, 39 days): For correction of deformties
2t night lp and left knee joint

Examination (5/31/51): Right lnp Increasngly nnd

Xray (6/5/51). Left knee jont  Considerable progress i uvolvement with

emophilic arthropathy and a greater degree of thunming of external articular
space

Exanunation of nght np under Avertin anaesthesta showed a greater range
of abduction and evternal rotation of mght leg than anticipated Right leg was

therefore immobihized n position of best possible abduction and neutral rota~
tion at hip at the same time as a maintenance cast was apphed to left leg Final
appearance of cast was that of a double lup spica extending to above ankle on
might side and including foot on left side A second cast was applied to the left
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leg with knee in greater extension and AGE 175 degrees was obtained, A plaster
of Panis model of the left leg was made for a hemophilia Hessing brace with Lof-
strand spring knee joints. The brace was applied to the left leg with the knee
held in complete extension  Patient was discharged completely ambulatory with
left knee free from pan and with an increased range of abduction at right hip.

Ambulatory Treatment (7/19/51): A model was made for a spiral-bar brace
for nght hip with Lofstrand spning joint at level of greater trochanter.

LHH Treatment (8/1/51 to 8/9/51, 8 days): Following contusion to left
shoulder. Patient received unknown doses of Morphine and sedatives at home
and at another hospital and was admitted in semi-comatose state.

Plasma ad, ed, no evid of invol nt with hemophilic arthro-
pathy, good recovery.

Case #6204 (Age, 25)

History: Mother's uncle died from 1 hia  Not ci i
established soon after birth (blood tests), Repeated hospital admissions, more
than 100 transfusions

Hemorrhages. Lelt knee, musculature of right forearm, kidney, left hip.

Age 12+ Hemorrhages into left hup necessitating almost a year of bed rest
during which time left knee developed flexion contracture. Left hip became and

d entirely

Age 19. Hemorrhage into nght forearm leaving hand with functional defect.
Although originally nght-handed, patient learned to use left hand.

Age 2L Stasted work as salesman. Excessive standing and walking produced
hemorrhages into left knee with a permanent flexion contracture of varying de-

ree

¥ Age 25 Employed 1n an arcade where patient was required to stand for 8
hours This caused recurrent swelling and pain in left knee Patient observed an
ncrease in deformity at left knee with a very painful area of bony prominence
on medial femoral condyle

2/3/53 Transfusion with quick frozen plasma for painful swelling of left
knee, Unable to work. .

First Orthopaedic Examination (2/6/53): Fair general condition; Teft-sitled
limp, crutch ambulatory

Left knee joint. Enlarged and rigid in extension of 160 degrees; AGF 120 de-
grees Ball of patella ind; d of blood within joint, There was
moderate local heat, and maumum tenderness over a rough bony pmmincnu{ of
medsal femoral condyle The tibia showed some posterior subluxation in relation
to femur. "

Xeray (2/6/53): Left knee joint. Differed from average hemoplujic knee jou t
1 several resnects There was no deformty of patella; mt)::u!nr space was \fl:)l

1 q

h into jomt Wikl Paucae

ably due to the fact that first I
was 21.
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Ambulatory Treatment (2/6/53 to 3/5/53): After application of posterior
fleuble splint for immeduate support of left knce, a plaster of Pans model was
made of left leg for a hemophila Hessing brace with Lofstrand spring joints at
knee Condrtion of joint had improved to point where extension reached almost
180 degrees and swelling and ballottement of patella had disappeared Leg was
agawn sphnted until brace was dehvered

Examination (5/13/53): Left hnce jomnt Pamless, shght ballottement of
patella Patient reported that he worked regularly, wearing hemophiha Hessing
brace constantly. Could not walk without 1t

Examination (9/16/53): Left knee jont New pam at external artrcular space
and external femoral condyle. There was tenderness on palpation and pain on
weight-beanng, particularly with knee fully extended

Xeray (9/16/53). Left knee joint  Some 1improvement 1n calcium density of all
osseous structures and some recalefication of large cystie area 1n internal femoral
condyle, There was also an area of structural irregulanty m anterior portion of
articular surface of external femoral condyle which might have represented a new
lesion responsible for patient’s most recent complaint

Examination (4/15/54): Left knee joint Recurrent hemorrhages caused a
return of some degree of flexion contracture Patient was hospitalized for several
plasma transfusions Since hemophiha Hessing brace was repared and worn

ly, most of disapp d Well localized pain continued to
exést over external articular space and proumal margin of external condyle of
tibia
. Examination (4/27/54): Left knce jomt Less pam, more comfortable ambu-
lation

Right hand  Functional defect duc to hemorrhage mnto musculature of nght

forearm 6% years ago
Xeray (4/27/54): Right hand Minor mvol of 5th met. hal I
joint

Ambulatory Treatment (4/27/54 to 5/18/54): Exercises to unprove ulnar
abduction at wrist and extension of fingers No orthopaedic apphances required

Examination (6/1/54): Rrght hand Unable to contmue exereises for m-
creased ulnar abduction at wrist because of pmn and swelling at second meta-
carpophalangeal joint

Left knez joint Fully extended

Examination (1/6/54): Left knee jomt Two hemorrhages mto medual aspect
for which 2 plasma transfusions were required Ace handage to be worn on left
knee when brace was discarded at mght

9/14/54: Plasma given for mild hemorrhage mto stomach

Ezamination (9/16/54): Patient was driving 2 car

Examination (1/18/55). Satisfactory gait,

Xeray (1/18/55): Left knee jomt  Further improvement 1n calerum density of
all osseous structures Almost complete healing of large cystic area n internal
temoral condyle,

3/3/55: Hematura requinng plasma
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Examination (4/28/55): Lcft knee foint: Patient complained of recurrent
attacks of pain and swelling, Job required standing and walking for at least §
hours per day. Examination revealed no significant swelling or frritation

Ambulatory Treatment (4/38/55 to 6/1/55); Patient was fitted with a Hewitt
elastic knee brace to be used for support of the left Lnee while the left hemo-
philia Hessing brace was undergoing alterations, and for the summer,

Examination (9/8/55): Duning the 6 weeks’ period that Hewitt elastic knee
brace was worn, pattent had occastonal weight-bearing pain on medial aspect of
Ieft knee but no swelling or hemorrhaging. He was instructed to wear the hemo-
philta Hessing brace only when the hnee became pamful or #f he had to stand or
Jift more than usual,

Exammnation (12/17/55): Left knee jomnt. A slightly swollea and painful
bursn had formed over promment lateral aspect of head of fibula. There was some
tenderness and pressure over medtal articular space but no local heat or swelling
Patient stated that he had to sway his body to the sight lo prevent pain on medial
aspect of the knee The joint was painless when he wore the hemophika Hessing
brace but he expentenced some pain within the knee when the Hewitt elastic
Luee brace was worn.

Examination (3/17/56); Right ankle: Durmng the 8 months prior to ths
examimation, ankle jomnt was frequently swollen, with some pain on weight-

T o ‘nternal malleolus from
here was some crepita-
. " dorsiflexion

Left knee: Asymptomatie

Xeray (3/17/56): Right foot and ankle: Some thinning of artrcular cartilage
of joint and irregulanties of articular surfaces of bibiz and of astragalus, repre-
senting shght involvement of joint with hemophilic arthropathy.

Ambulatory Treatment (3/17/56 to 4/21/56): Patient was Btted with a strong
elastic anklet This, however, was not sufficiently strong to prevent recurrent
swelling and pam at ankle and patient was unable to wark  He then received 2
spiral-bar lower-leg brace for nght foot and ankle Patient was advised to return
to work after he had become accustomed to ambulation wath the new brace.

Last Follow-up: §/24/56.

Case #7389 (Age, 8) (See Figure 58)

Ilistory: Negative family history. Two sisters

Cureumeasion  Bleeding could not be stopped by suture  Patient was trans-
ferred to a hospital for transfusions .

Ankles and knees Occaswonal hemorrhages with temporary swelling

November 1953 Serious mvolvement of left anKle followed by development
of flevion contracture of left knee

Age 8 Hematuna, no other internal hemorrhages. "

September and October 1954 Received two Hessing-type leg braces wi "

Lofstrand spring jomts at knees at Lenox Hill Hospital Brace Depariment o
prescnption of fawily physician .
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December 1954 Last h 1 ta Ieft knee

Complants  Unable to wear Hessmg-type brace for left leg because of Sexion
contracture which developed after recent hemorrhage Hessing-type brace for
right leg was still worn although night knee jomt became swollen after weanng
brace for several hours. Patient was crutch ambulatory bearmng no weight on
left leg.

First Orthopaedic Examination {1/12/55): Left hnee jomnt- Moderately
swollen and held in flevion of 115 degrees, considerable posterior subluxation of
tbia Entire Jeft leg showed marked atrophy,

Lefe ankle  Swollen with some restriction of motion and crepitation incicat-
) with | hilic arth h

Right knee jont+ Appeared m much better condition than left, painless, no

local heat. AGE 165 degrees Hessing-type brace did not fit well because spnng

jomts extended to 180 degrees and hnee could not bend beyond 165 degrees

X-rays {Inspection 1/12/55 of films dated 8/16/54): Right knce jont  AGE
165 degrees  Articular space was farrly well presen ed but all artieular surfaces,
ncluding patella, showed I t with h philie arthrop Tud:
justa-articular cysts throughout the distal femoral eprphysis particularly on
medial side. Transverse diameter of femoral condyles was definttely enlarged.
There was a mod degree of Lized d. some posterior sub-
luxation of the tibia 1n relation to the femur and increased soft tissue density
throughout jomt

Left knee joint There was a greater degree of generahzed decalerfication and
more postenior subluxation of the tibta than on the nght side On the whale, the
degree of hemophilic arthropathy was more marked at the left knee although the
nght knee presented a fully developed picture.

Left ankle and foot Mod degree of g lized decalaih of all
Osseous structures and considerable destruction of ankle jomt proper due to
deformity of articular surfaces of astragalus and tibia

Rught foot and ankle No sigmB 1 twath b pathy

Diagnosis: Knees and left ankle ¥ hilie arth hy of lerable de-
gree, flevion contracture of 115 degrees at left knee

LHH Treatment (1/17/55 to 1/29/55, 12 days). For hemophilic arthropathy
o knees and left ankle, and flexion contracture at left knee

Xray (1/17/55): Left knce jomnt ANl osseous structures showed marked de-
ealeieation Artscular surfaces of fernur and tibia showed marked involvement
with hemophihe arthropathy  Patella was smaller than on night side and was
squared off at the distal pole. There was some postenor displacement of tibia in
relation to ferur and quite marked genu valgum deformity.

Right knee joint AGE 165 degrees Imvolvement with lemophilic arthro-
pathy was much Jess marked than at left knee.

Right ankle: Shght degree of irregulanity of articular sutfaces and some soft

bssue swelling around jomnt

Left ankle  Defimte with 1 hihic arth hy, most marked

at articular provimal surface of astragalus and ankle joint

ing
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During hospuahizaton, correction from AGE 115 degrees to AGE 150 de-
grees at left knce was obtained by means of a Quengel cast p sprea with sub-
Juxation hinges at knee. Patient contmued to wear his Hessing-type brace on
nght leg to maintan extension at 165 degrees, After correction of Sevion won-
tracture at left knee, patient was able to wear the old Hessing-type brace with
knee yoint Jocked at 150 degrees. A well-padded leather knee cap was added.
Patient was also treated for an upper respiratory infection during this adraission

Ambulatory Treatment (2/5/55 to 5/2/55): The lowes-leg sections of the
braces were lengthened  Patient attended school using crutches, Left knee re-
mained asymptomatic. Spring tension at left knee was increased

LHH Trestment (5/2/55 to 5/3/55, 1 day): For acute hemorthage into left
foot and ankle since 4/29/55 and fexion contracture of 120 degrees at left knee,

Examination (5/2/55). Left foot and ankle: Moderate swellng with some
discoloration of skin, mnmmal degree of local heat and some restriction of motion.

Duning avermight admussian, a protective cast was applied to entire left leg
and prepared for later wedging at knee

Ezamination (5/12/55): Left ankle. Swelling, pain and restriction of motion
had disappeared

Left knee  AGE 140 degrees with rathes marked postertor subluxation of tibia

Ambulatory Treatment (5/12/55 to 6/38/55): Cast, aprbied 1o Jeft Jeg from
toes to below grom, was wedged twace at the knee, mereasing evtenston there to

155 degrees Hessmg-type brace was refitted and patient was fitted with a
Hewtt-type elastic buce brace withant postertar hinge for right leg, to be wom
occasionally during summer in place of the Hessing-type hrace. Patient still
preferred to be crutch ambulatory.

Esamination (9/22/55): Right knee joint+ Patient was unable to wear Hewitt
elastic knee brace durmng summer because knee became swollen and painful
as soon as Hessing-type brace was discarded. AGE 163 degrees. An attempt to
further extend hnee produced muscle spasm. Advisable ta lock Lofstrand sprng
jomts at knee m position of best possible extension unhif musculature was relaxed

Left knee jomnt AGE 155 degrees

Ambulatory without crutches.

LHH Treatment {11/1/55 to 11/4/55, 3 days): For correction of residual
flexion contractures at night and Jeft knees.

Xeray (11/1/55): Knees. Some degree of recalcification and no soft tissue
swelling  Involvement of arhcular surfaces with hemaphulic arthropathy showet
some progression sice 1/17/55 Posterior subluxabion of tibia in relation to avis
of femur was noted bilaterally

During this admssion, models werse taken for hemophilia Hesung braces and
a double hup sprea cast was apphed extending from lower ribs to toes and wedged
at the knees,

Ambulatory Treatment (11/10/55 to 12/26/58): Cast was again wedged at
knees When cast was removed, extension at right knec was limited to AC?: 165
degrees, at left knee to AGE 160 degrees with persistent pasterior subluxation of
tihea m relation to femur. New hemophilia Hessing braces were delivered
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Last Follow-up (5/22/56, patient still under treatment): Plaster of Parts models
were made for new hemophilia Hessing braces for both legs

Note: No further progress with the left leg had been made because of the un-
usual degree of posterior subluxation of tibia that existed For this reason, con-
struction of 2 speeial knee joint, to be the first of its kind, was required for the
new hemophilia Hessing brace

Case #6004 (Age, 14)

History. One sister Hemophila family tree great uncle, cousin, second
cousin {dead})

Age 1'%, After measles, patient developed tumor at nech  Surgery was accom-
panied hy extensive hemorrhages and patient barely survied

Age 8 Right knee involved

Age 13. Left knee suffered first hemorrhage after trauma

Elbows: Shightly affected after injuries, left elbow showed residual stiffness

Internal  One episode of hematuna,

No evidence of cycle, all hemorrhages ocenrred as result of trawma

Past treatment  Several whole blood transfusions once or twice a year

Able to attend school regularly, active swimmer, could dnve boat and car

First Orthopaedic Examination (6/8/52)s Well developed boy n good gen-
enal conthtion  Could bear weight without crutches but stance was awhward due
to marked flexion contractures of knees

Right knee jont Typical app of mod h hilic arth h
{more marked than on left side) with muscular atrophy AGE 110 degrees, AGF
100 degrees

Left knee jont Range of motion from AGE 120 degrees to AGF 90 degrees,
at times, knee could be almost letely extended Moderate 1 bt
arthropathy.
N LHH Treatment (6/18/52 to 7/26/52, 38 days). For flevion contracture at
nees

Duning h ! flexion ¢ of knees were almost completely
corrected by Quengel and maintenance casts for night knee and wedge cast for
the left Patient was fitted with hemophilta Hessing braces with Lofstrand spring
Joints at knees made to plaster models and was discharged able to stand and
walk wsing a walker He also recewved two postensor fleuble knee splints to be
worn for swimming,

Esamination (9/16/52): Knees: Painless, mawmtenance of almost complete
extension

Left hup: Fleon contracture, resulting from hemorrhage, extension limited
to 155 degrecs

Xeray (9/16/52): Left lup No bone or jowt involvement.

Ambulatory Treatment (3/16/52 to 9/17/52): Flewon contracture at left bip
corrected To avoid devel of flevion patient was adwised to
have plasma transh at first ind; of pain or } in this region

Ezamination (8/25/53): Excellent progress, no recurrence of hemorrhages
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o knees, ambulated without cane and with knees rigid in extension; two epi-
sodes of internal hemorthages.

Left knee joint AGE 180 degrees with slight degree of valgus, less marked
when standing than when supine.

RBight knee pint: AGE I70 degrees with posterior subluxation of tibia.

Both knees had only a few degrees of flexion.

}‘]Y-ray (8/25/53): Pelers and hip oints: No evidence of hemophilic arthro-
Ppathy.

Knees. Generalized decalafication of osseaus structures and moderate de-
formity of femoral and tibial condyles and their articular susfaces due to in-
volvement with hemophilic arthropathy. Destruction of articular space and
changes at patella were somtewhat more marked at feft knee Jont was held ia
complete extension with correct lateral alignment of femur and tibia. Chinical im-
pression of valgus deformity was not sub 1 by x-ray evid Articuler
space was markedly diminished at both knee jonts. At right knee, there was a
considerable degree of posterior dislocation of tibia in relation to Jong axis of
femur This jomnt showed slightly better preservation of articular space than on
left side.

Ambulatory Treatment (8/25/53 to 9/1/53): Plaster models were made of
both legs for new hemophilia Hessing braces with Lofstrand spring joints and
simple milled ankle jounts and sandals, Apphances were delivered and patient’s
gat was better than ever.

Examination (12/14/51): Patient had been walking at home for short perfods
without braces.

Knces: Painless, free from hemorrhages, completely extended, with con-
tinued deformity on nght side due to posterior subluvation of tibia A few de-
grees of flexion were possible at left knee while right knee appeared rigid in
extension

Xeray (12/14/54): Knee jomts  Considerable recalcification of all osseous
structures Articular space at nght knee was not as well presesved as it had been
w 1953, although there was no evidence of progress of hemaphilic arthropathy

Ambulatory Treatment (12/14/54 ta 12/21/54): Fatient was advised to test
stability of knee joints by walking for a day or two without applances. Impression
was that totion might be encouraged at left knec while right knee might become

kylosed in plet i Chnical and x-ray findings suggested that
hemophulia Flessing braces were no longer necessary except for emergency use
Plaster models of legs were taken and old braces fitted with new thigh sections
and generally reparred  Patient received Hewitt elastic knee braces with posterior
hinge and one-piece tongue and a pair of Whitman foot plates He reported that
a good deal of ambulation without braces produced no pan or discomfort ot
either knee.

Last Follow-up (8/23/56): A letter from the patient’s father l.‘cpor!cd that l;:)r
long penods after his last visit to New York City for orthopaedic treatment, t‘“ e
boy was quite well, mussing school only occasionally and remaining \WE\\ b s
high school class. He was plnning to attend college Dunng ong period in the
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winter of 1953 and another m the summer of that same year, he suffered hemor-
thages into joints and muscles around a hip, and yequared several plasma trans-
fusions  During hus senior year in lngh school, 1955-1936, he lost no time m the
fall, bt after Chustmas be had another hemorrhage wnto the hap jomt with re-
cutrences 1n July and Augost 1956, resulting in a steffening of the up The parents
observed no speefic trauma to swhich these hemorrhages could be traced but
{elt that blecding occurred when the patrent became overtired. He had no fur-
ther orth 3 since D ber 1854 and was completely ambulatory
without apphances evcept dunng penods of tlness and consalescence,

Case #6140 {Age, 8%2)

Hristory: Prol d bleeding at Diagnosis of hemophila was
not established at that time. This was followed by appearance of many bruses,
prolonged bleeding after mjury to tongue, and recurrent hemarthros m kuees
and ankles These hemorrhages mto jomts were soon absorbed and jownts fune-
toned nonnally No mternal hemorrliages

Age 24 years  Frequent exansnations by hematologist  Dragnosis of pseudo-
hemophilia wath profonged bleeding time and clothing time attnbutable ta ab-
normal fragehity of eapilianes

July 1952 When patient was 6 yeoss of age, he sufferedt an imjury to nght
ankle which became panful and swollen X-ray, taken on 7/8/52, led to diag-
nosts of chip fracture from mternal malleclus Cast was apphed and removed
after one week Patient could not bear werght on ankle winch remuned pam-
ful Anather set of x-rays was taken and diagnosis of chip fracture confirmed by
orthopoedie sergeon  Heavy walling cast was apphed and worn for three weeks
After 1t was removed, patient was stll unable to bear wesght on night foot al-
though there was no patn A wmarked eqnus deformity developed Pabent re-
cently received two transfunons of guich frozen group speaific plasma without
success Unable to return to school as he could mot walk properly

First Orthopaedic Esxamination (10/14/52): Well developed, nervous cinid,
hmp, crutch ambulatory

Skin. Nuwmerous but smalt areas of discoloration from recent brnses

Right leg Museulature showed definte but moderate atrophy 11 compartson
wth left side Patellar and Ackulles refieves were active and cqual

Bight ankle Fued equmus posion of 168 degrees Jomt showed shght
swelling, parbenlarly to right and left of tendo Achiths

Regie knee jomt No f t wath h tal b By, d
well

Lejs hnee ot No 1m0l with b hilic arthropathy
Left ankle No invohement with hemophihe arthropathy
Inspectian of series of xray Blms taken between 6/26/50 and 10/2/53 showed
soft tissue swellng and nereased shadow density at ankles and knees but na av-
ence of h h hy ar hack of capsules
Inspection of films of nght ankle taken after txjary ta jont on 7/8/52, showed
small, wrrepolar shadow of ealoum depsity 1 close provmty, distat to tp of
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internal malleolus. There was no defect in contour of distal epiphysis of tibia
The shadow, which was interpreted as a fracture from the internal malleolus, in
all probabibty represented calerum deposits from previous hematoma 1o this
area  Films of nght ankle, taken on 10/2/52, when so-called fracture was pro-
nounced healed, showed same crescent-shaped shadow distal to tip of internal
malleolus. At that time, the shadow was slightly smaller and denser. Most
recent Blms of nght ankle suggested possibility of slight irregularity and squar-
ing off of articular surface of astragalus,

D Dusabif fubited at first orthopaedi resulted
from marked and fixed equinus posttion of right foot which was caused neither
by previous hemorrhages mto soft tissue structures of right calf nor by bone
deformty at night ankle, but in all probability by smmobilization in plaster cast
for an alleged fracture of the mternal malleolus,

LHH Treatment (10/14/52 to 10/26/52, 12 days): Xeray (10/15/5%):
Ankles Freed equinus of nght foot with ankle at 155 degrees Generalized de-
caleddication of all osseaus structures with some rather dense calcification near
tip of wternal malleolus  Asticular susface of astragalus irregular with destruc-
tion of cartilage and some of the juxta-articular bane. Contour of articular sur-
faces showed definite squanng off or flattemng  Swmilar changes noted at left
astragalus although there were no clincal symptoms concerning left foot.

Dunng hospitalization, a fixed equinus position of right foot with an angle of
155 degrees and with v-ray evidence of early signs of hemophulic arthropathy, was
corrected by Quengel cast applied to right foot and lower-leg incorporating alu-
minum bars on sole of foot and below knee Correction was made to an angle of
90 degrees A maintenance cast was then apphed for walling

Ambulatory Treatment (11/4/52 to 11/18/52): Patent walked very le(le‘
When beanng weight on nght leg, he held knce in flexion and most of weight
was barne on balt of foot  As 1t was not advisable to contmue with ths type of
gait which placed too much straw on right knee joint, a felt wedge was placer?
10 heel of shoe so that patient could bear full weight on heel of cast and walk
with knee extended After a plaster model was made of right lower-leg, a second
walking cast was apphed. Patient recewved a molded leather jointless brace for
lower-leg and foot, holding ankle at 90 degrees. Within a week, he was able to
walk extremely well

Il'clxaminalia)l’t (1/20/53): Non-ambulatory for 2 weeks. When applance was
recerved, patient walked well and appeared anwvious to return to school l!:u:
then complained of pam Very active at home, gomng up and down staws :l
mostly on hands and knees Ambulation only with nght leg m marked e'(tefm
rotation  Bedridden 11 days with tonsihitis infection, rek:used to walk t{reren l};r

Fxamnation raled out pam on weight-beanng. Patient walked with n? .
sided imp and tendency toward external rotation of ﬁghF leg.'due Pﬂ'“{d“? :‘(_
that unmobibization of nght ankle necessitated walking with snff‘knee hel Hml o
tension which in turn made nght leg too long in companson with h’nl tzcgee)
right shoe to be decreased one hift whle one hit should be added to Iel
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Patient encouraged to walk Most of disability on walking was of psychogeme
origm

3/2/53. Frequent tonsilhtis since 1/20/53 Had not walked since

Examination (3/9/53): No weight-bearing on nght leg  Did not admt to
pain at night foot or ankle Right-sided limp threw weight onto left leg Held
entire right leg stff in complete extension

Rught foot and ankle No pressure marks after removal of brace, no sigmfi-
cant swelling and no evidence of local heat or tenderness on pressure While
brace, foot had been kept at 90 degrees Active and passive motion was possible
to 75 degrees  No attempt was made to increase plantar flecion beyond 110 de-
grees, There was some creprtation on passiye mohon ongmating from the ankle
Joint proper  Inasmuch as nght foot had been ngrd in equinus posthon since
injury m July 1952, correction of equinus deformity smee 10/16/52 was most satis-
factory Determmation to be made of degree to which osseous structures showed
decalcifi and invol: with hemophihe artl hy It was possible
that decalcification due to disuse might cause pam on weight-beanng There was
surely an organie nucleus for patient’s complaints but psychogenic clement seemed
10 be in the foreground

Xeray (3/9/53): Right foot and ankle No stgmficant recalesfication of osseous
structures smce 10/15/52 Equinus position of 155 degrees had been com-
pletely corrected. Destruction of articular cartilage and some of juxta-articular
bone of the astragalus and corresponding changes 1n articular surface of tibra,
were of about same degree as on 10/15/52, although there was shghtly more
thinning of artrcular cartilage of ankle joint proper. Films showed organic basis
of patient’s 1 of pam on weight-h when anlle joint was not com-
pletely immobilized and foot well supported Recalaification possible only by
“protected werght-bearing ”

Ambulatory Treatment (3/11/53 to 4/4/53): A well padded walking cast
was appled to right leg from toes to below knee with ankle held at 90 degrees
Heel and mstep, most sensitive throughout treatment since 10/15/52, were care-
fully protected with foam rubber.

A simple rubber Lft was fitted with a small plate and Jeather straps to be
tsed like a removable Stryker cast heel With this heel in place, patient was able
to bear weight and become ambulatory without pamn Walked better without
cane but had to concentrate on keeping knce completely extended and bearing
all weight on cast heel Patient walked very lutle, complaning of pam at heel
when beanng weight Had not Jearned to walk with stuff nght leg  After re-
moval of cast, appearance of nght foot and ankle was satisfactory Considerable
Tange of active motion was present with dorsifleon possible to at least 80 de-
grees

Xray (4/14/53). Rught foot and ankle Involvement of right ankle with hemo-
philic arthropathy of moderate degree was suffcient to explamn weight-beanng
Pain in spite of immobilization 1 a cast No change i appearance since last
Elms were tahen.
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Ambulatory Treatment (4/14/53 to 6/2/53): There was no indication for
another cast Patient required a Hessing-type lower-leg brace with ankle jont
and sandal, built to restrict ankle motion to AGE 110 degrees, AGF 80 degrees
Brace to transmit considerable part of weight-bearing to lower-leg, particularly
to tuberosity of tibia, This would unweight the ankle joint proper to some extent,
Appliance was dehvered on 4/23/53. By 6/2/53, patient still held right leg stiff
and walked with hmp, using one cape.

Xeray (6/24/58): Right foot and ankle: Minimal increaso in irregularities of
articular surfaces of ankle joint, foot and ankle showed some degree of recalci-
fication of all osseous structures.

Examination (6/27/53): Patient stll walked with right-sided hmp, using cane,
and performed some awkward movements which were partly psychogenic Defi-
mte tendency toward recurrence of equinus, or at least toward restriction of
dorsiflevion beyond 100 degrees, forcing patient to walk with stiff and completely
extended knee.

Right leg M lature showed iderable atrophy.

Ambulatory Treatment (6/30/53 to 7/2/53): Patient received small plastic
night splint to counteract tendency toward recurrence of equinus deformity. This
was made to hold the right foot at an angle of 90 degrecs.

Examination (11/11/53): Sphnt was not used; correction of equinus was s0
good as to render it unnecessary.

Xeray (11/11/53): Right foot and ankle: Improved calcium density in os-
seous structures, shght increase in irregularities of articular surfaces.

Examination (3/2/54): Patient walked well without cane.

Right foot and ankle No pain and no swelling of soft tissues. Ankle held
r1gid at 90 degrees without valgus tendency.

Rught calf. Musculature of better quality.

Left foot In February 1954, patient suffered hemorrhage into left ankle,
Treated with cast, ice and one Hydrocortone wnjection, Pain and swelling ‘sub-
sided rapidly  Foot showed moderate valgus position. There was some soft tissue
swelling between tendo Achillis and internal malleolus. Joint proper appeared
free.
Ambulatory Treatment (3/2/54): Patient to wear nylon elastic stocking on
left as well as on night leg to prevent swelling of ankles .

Xeray (4/15/34): Left ankle: Shght uregularities of articular surfaces of joint
suggested that recurrent swelling in region of internal malleolus might be due
to joint involvement rather than to repeated extrinsic trauma i

Examination (7/2/54): Left foot. Marked valgus position requiring corree
tion .
Ambulatory Treatment (7/2/54 to 7/13/54); Patient received Lﬂﬂge-;ﬂ’t"
fiberglass plate for nght foot and Whitman-type Eberglass plate for "fn dm:o
Hessing-type brace for right lower-leg to be discarded. Patient permittel
swim
Ambulatory Treatment (1/27/55 to 9/5/55): Patent received new and strong
Whitman-type plate for left foot to cosrect excessive valgus positron.
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7/7/55. Hemorrhages into abdominal wall, nght gromn and mnto back or chest.

Hospital Treatment (not LHH) (7/7/55 to 7/15/55); Codeine, wet com-
presses, antihemophilic plasma. Hemorrhages probably were caused by spram
during swimming. No mvolvement of bone or jomnts

Examination (8/29/55): Right foot and ankle No swelling or deformity. Well
supported by Lange-type foot plate

Left foot  Asymptomatic but in plano valgus position of Inghest degree Whit-
man-type plate corrected as well as could be expeteed and was well tolerated

Patient required no orthopaedic treatment, attended school

Xeray (4/17/56): No further artieular or sheletal changes

Case #6028 (Age, 26)

History Mother's brother died at age 6 from blood condition, prestmably
hemophilia  One brother, free of hemophiha

Before age 3- Diagnosts followed derable brusing C
patient cut fus tongue and required three transfusions to stop hemorrhaging

Age 3-14 years: Noscbleeds and jont bleeding were chief problem

Age I to 15 years' Bedndden because of recurrent hemorrhages

Cycles: Major cycle i spring, mmor cycle m fall Bleeding occurred, how-
eser, at all times

Cyele sequence  First, blecding into joints, second, subcutaneous and intra-
muscular, third, from hidneys Most bleeding resulted from infection, usually
associated with sore throats, and from lowered reststance

Transfusion history Age 3-6, Direct, Age 821, Whole blood, Age 21-23,
Fraction I Red Cross, Age 25-26, Cutter's dred plasma

Apnl 1951: Left knee suffered serious hemorshage  After aspiration, st never
returned to normal as all joints had done mn past after hemorrhages Knee re-
mamed weak and appeared to be regmning strength very slowly  Ambulation
was accompanied by pain and fatigue

May 1951-February 1952 Hemorthages mto left elhow averaged one every
2weeks Arm could not be used Plasma mtroduced at first sign of hemorrhage
(within 2 hours) stopped bleeding immediately, whereas if patient warted until
second day after swelling developed, plasma was of httle or no help in relieving
swelling

Using counter pressure agamst articular and tramuscular hemorrhaging,
Patient was able to mimmuze area of swelling Rutin (300-400 mg per day) for
four months was used with encouraging results and there were no major hemor-
shages during this penod

Present complaints Pam and disabibity origmating from left elbow and left
aee Patient wore no orthopaedic apphance.

First Orth dic E: ination (6/28/52): Patient was cane ambulatory,
walking with rather siff legs and wath a shght left-sided Jimp

eft knee jomt Moderate swelling with tenderness over nternal articular

space Patella appeared plump AGE 180 degrees with some lateral mstability
appatently ongmating from mternal lateral bgament, AGF 90 degrees  Marked
€Tepitation present on passie movements.

firmed when
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Right knee jount, Appeared almost normal wath some crepitation on passive
motion,

Left elbow Moderately enlarged with considerable restriction of motion
AGE 140 degrees, AGF 80 degrees

Xeray (6/28/52): Left elbow. Inereased soft tissue density on ulnar and pos-
tenor aspect of jomnt and some defornity of head of radius. Involvement with
hemophilic arthropathy was most marked throughout ulnar part of junt Fims
suggested some cystic changes in provimal shaft of ulna. Articular space showed
marked dimimution.

Left knce: Considerable decalcification of osseous structures in comparison
with nght  Medial articular space was narrow suggesting thinning of medial
memscus. Patella was larger than that of nght knee and showed in lateral pro-
jection ncreased A-P diameter but it had not lost its tip There was irregutar soft
tissue density Arhicular surfaces of tibial and femorai condyles suffered most on
medial side. There were some productive changes at titnal spunes and some widen-
ing of femoral condyles. Films showed no evidence of juxta-articular cysts

Right knee  Better caleium density and structural details. Patella lay close
to femoral condyles and was plump but not as large as left patella  Medial ar-
ticular space showed considerable thinning with irregulanties of both femoral
and tibial articular surfaces. The night knee joint was better preserved than the
Jeft and revealed no ch jc picture of I hik hropat}

Ambulatory Treatment (6/28/52): Since patient counld not remain in New
York for further wvestigation and treatment, he was advised to wear a Hewitt
type elastic knee brace for protection and stabilization of left knee, This was
fitted with a special spring to improve extension of knee jont

Examination (11/19/52): Several hemorrhages into right knee and left el
bow Hewitt brace for left knee was entirely successful in keeping joint com
pletely extended and was probably responsible for protecting the Ieft knee from
the hemorrhages which afflicted other parts of the body Patient had constructed
a crude cellulowd sphnt for left elbow holding 1t in flevion of 90 degrees

Ambulatory Treatment (11/19/52 to 11/25/52): Recewved two new ortho~
paedic apphances for night hnee, a Hewitt-type clastic brace, for the left elbow,
a hight-weight Hessing-type brace with elbow joint. Spring attachment was te-
moved from Hewrtt brace for left knee,

Examination (5/21/53): Patient secured a brace for the right elhow similar
to that provided at LHH for the left. Complained of muscular v eakness, particu-
larly of left thigh and both arms. Recurrent hemorrhages into right elbow and
mto extensor muscle group of right forearm.

Suggested treatment Heavy resistance excrases that did not sisk hemor-
rhages to unprove muscle power of extremities.

Mail Follow-up (8/22/56): Patrent reported that he had not been well Vbuf
that conditon was under control. Swee List orthopaedic exammation in New
York 3% years prior to this communication, patient had 90 transfusions of frozen
admmstered ambulatory, all of which had been for hemorrhages mto
lasma was given at first sign of bleeding mto joints,

plasma
elbows and knees. Because p!
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hospitattzation had wot bieen necossary  After transfusions, patrent foflowed
regime of immoll ! and for 24 to 48 hours
Follow-up transfusions were given about oue-third of tume for recurrence of
hemorthages, usually 48 hours after the first transfusion

There had been no internal or muscular hemorshages m 5 years Osthopaedic
treatment had consisted largely of physical therapy Treatment was began on
March 2, 1935 and included gentle evercises for knees and elbows m a Hubbard
tank at 2 temperature of 100°F  Patrent was getting an and out of tank by means
of stretcher Report from the physiotherapy department at the ont-of-town hos-
pital where he was recercing treatment descrsbed the patient and Ins treatment
a5 follows: “Limutation of mavements i knees, ankles and efbows, sharp pains
and dull aches in joints and muscles, general weakness of muscles The exeraises
were progressed slowly and the patient hegan to get in and out of the tank
without a stretcher about 6 months later The conditron of joints and muscles
fmproved very slowly and the mtervals between attacks of sharp pam began
tobe fonger In July 1955 resisted cxercises with springs were added to the free
exeraises 1n the Hubbard Tank ™ During the eutire period, patient was under-
3omg vray therapy At date of the report fram the hospital, fune 12, 1936, range
of movement in both knees was good, There was some kmtation of extremes of
flenon and extension

Patient believed that smee he had been exposed to x-ray theraps, there had
been a marked reduction m jomnt pain and tension This was most benehaal, he
felt, as pain betw een hemorrhages, especially i elbows, was a sertous problem
Putient was working and ambulatory withont apphances He beleved that he
should use a cane but his elbows could not tolorate this

Case #5853 (Age, 6)

History: No evidence of hemophiha sn farmly or ancestry.

Climeal onset Infancy

Hospitalized at an early age for treatment of hemophilia and hemophihic ar-
thropathy of left knee with flevion contracture of 90 Jdegrees  Subjected to
25p5rstwn and mjection of Wydase®, traction, appheation of wedge casts After
patient became ambulatory, last cast was removed on 8/10/51 with knee ex-
tended to 150 degrees. Severe pam, patient coulil not walk

Firg Orthopaedic Examination {8/11/51) Patient was bedndden, appeared
to be extremely actne and alert, parents reported behavtor difficulties

ft knee yoint  AGE 140 degrees, pamn, swelhng contour not well debned

Xroy {8/11/51) Left Anee jont Some decalebeation of osscons structures
and ingreaseqd shadow density thronghout yoint Articular space was well pre-
$nved. No definite evidence of bone pathology

LYH Treatment (8711 /51 ta 8/18/53, 7 days)s A cast was apphed from toes
Yo below grom to immobihize and protect left g After second cast was apphed,
AGE 175 degrees was obtamned  Pam and swelling disappeared, and patient was
dicharged ambulatosy, bearing full waght on left leg

Ambulatory Treatment (8728751 to 9/6/51): A model was made of the left
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leg for a molded Jeather jointless brace holding leg in complete extension. A
maintenarice cast was then applied until brace was delivered.

Examination (9/8/51): Left ankle: Some swelling to both sides of tendo
Achillis as well as around external malleolus. Foot held in moderate supination
contracture of unknown eticlogy. Patient had not walked since joint became
painful on 8/29/51. No weight to be borne on left foot untd free range of mo-
ton was regained at ankle.

Examination (9/26/51): Left foot and ankle- No swelling or residual supina-
tion contracture. Shght stiffness in all directions.

Schooling: To attend first grade, regular school

LHH Treatment (10/13/51 to 10/23/51, 10 days): For hemorrhage wmto left
knee jowt. Plasma was administered and Alidase® injected into left knee joint.
Following another hemorrhage into musculature of left calf, flevion at left knee
joint was increased to AGF 90 degrees After transfusions and refrgeration, 2
maintenance cast was apphed to left leg,

Ambulatory Treatment (11/1/51 to 11/15/51): When cast was removed, left
knee joint showed a range of motion from AGE 130 degrees to AGF 90 degrees
Appheation of bwo additional casts i 1 extension to AGE 163 degrees The
old molded leather-steel hrace was reapplied and patient was permitted to be
ambulatory, bearing full weight on left leg, and to return to school.

Examination (12/1/31): Left knce jont  AGE 180 degrees, with 20 degrees
of active flexion.

Examination (1/3/52): Patient had been swimming using only sphnt and
Ace bandage and was ready to discard apphances at beach

X-ray (7/3/52): Left knee joint, Very fesy changes Articular space was well
preserved and there was hardly any decalofication.

Examination (9/27/52): Difficult education problem, extremely wild, con-
stantly suffermg new brusses and } 1 Required assk of social
worker.

Ambulatory Treatment (9/27/52 to 11/15/52): As left knee joint bad de-
veloped good stabihity and motion without recurrent hemorrhages, a Hewitt
elastic knee brace with one-piece tongue was indicated Pedes plano valgy II/B1
required correction with Whitman-type foot plates These appliances were ftted
and delivered. A

LHH Trealment (3/12/33 to 3/17/53, 5 days): For hemorthage into Teft
ankle,

Examination (3/12/53): Left ankle- Swelling, pain; foot held in equinus
position with no motion.

A protectrve cast was apphed to the left Jeg Patient made an almost com-

wery and cast was removed, 5
PIC‘;‘::;O (a;l);r removal of cast): Left ankle: Soft tissue swelling and eﬂus;:;:
in ankle joint Some geneml:zed d‘e_c‘a!clﬁc‘.xtion g[ all osseous structures.

d ny ol with Je ar
April ;.lf)53 10 June 1953: Small hemorrhages m nght ankle and Jeft knec.
Examination (8/24/53): Knees Fairly movable.
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Patient had discarded all orthopaedic apphances during summer with result-
ant hemorrhages into ankles.

Esamination (4/20/54): Left nee jont: Pamn, swelling, AGE 150 degrees,
as result of mjury on 3/29/54

LI Treatment (10/26/54 to 11/6/54, 11 days): For acute hemarthros with
flevion contracture at left knee.

Examination (10/26/54): Left knee jont Marked swelling and pan with
ballottement of patella and Iocal heat AGE 140 degrees

Hemorrhage into left knee subsided after transfusion with quick frozen group
specific plasma given on 10/28/54 before admission to the hospital This was fol-
lowed by complete immobilization of Icft leg m protective cast The flexion con-
tracture was corrected to AGE 160 degrees and this posttion maintained by means
of a cylinder cast permitting ambulation,

Dunng this hospital admission, patient was also treated for marked anema
with whole blood transfusion, and with antibiotics for a mild upper resprratory
wfection

Ambulatory Treatment {11/30/54 to 12/7/58): Fittng and delivery of new
hemophilia Hessing brace for left leg

12/1/54 Hemorthage into right elbow.

March 1955, Hemorrhages into nght leg  Bedndden for two weeks Hemor-
thage into left ankle dunng this period

Examination {3/29/55): Left leg had grown much longer than right, causing
pelvic obliquity when patient was standing, He wore % nch hit on heel of right
shoe to compensate for brace but required % mnch more The left knee jomt
was freely movable between AGE 175 degrees and AGF 70 degrees

Examination (12/10/55): Had suffered hemorrhages nto left ankle and foot
and bemophilia Hessmg brace was discarded at that time Whttman foot plate was
a0 discarded as 1t had become too small Hemorrhages also oceurred into night
ankle and elbows,

Left knee jont Hardly any restriction of complete extension, no swelling,
focat heat or tenderness

Left ankle Shight swellmg with local heat at site of swelling Mot soft tissue
tnehemung was around external malleolus Dorsiflevion lunited to 95 degrees

Elbows Restriction of complete extension by about 5 degrees on both sides,
and of supination by not more than 10 degrees at left forearm

Right ankle: No abnormal findings

Plaster casts to be applied to elbows at home to protect and immobilize

Ambulatory Treatment (July 1956): Manufacture and dehvery of two spal-

r leg braces,

Last Follow-up (9/30/56): Letter reported that as patient was absent from
5¢hool 50 per cent of time dunng the year, lte required home instruction  New
braces were well tolerated

Cose 26131 (Age, 414)

History: No family istory of hemophilia Patient’s two brothers, ages 8
d 3, had no bemoplulic symptoms



206 HEMOPHILIC ARTHROPATHIES

Circumeision: No abnormal bleeding

G months+ First hemorrhage mto right knee

Age 1 year. Hospitahized three times for cuts.

No internal hemorrhages.

Series of hemorrhages into right and occasionally into left hnee. Patient was
always incapacitated for a short time hut in the past had made a complete re-
covery Extremely active child

June 1952, Hemorrhage into night knee which remamed painful and swollen
Patient was unable to extend knee

X-rays to date: Reported negative and diagnosis of hemophilia and hemo-
philte arthropathy was not definitely established.

Present disability. Unable to walk

First Orthopaedic Examination (10/8/52): Right leg. Moderate muscular
atrophy, most marked at thigh

Right knee jomt  Enlarged with local heat and restriction of motton from
AGE 110 degrees to AGF 60 degrees

Left knee joint. Enlarged, AGE 170 degrees, AGF 50 degrees.

Pedes plano valgi I

D I 1

: Yorabla 1 hilic anth hy of right knee;

&' T g3
mild hemophibc arthropathy of left knee.
H tomiogl H

hilia g o afrtal 15 hed

X-ray (10/9/52): Right knee joint Small juxta-articular cysts and large mar-
ginal defect on lateral femoral condyle as well as thinning of arbicular space and
wregulanty of articular surface. Patella showed an early stage of the usual de-
formity seen 1 hemophihia It had grown faster than the left patella and was
almost one-third larger

Left knee jomnt  Bony structures showed only minimal changes of articulat
surface while joint space was well preserved, and patella appeared normal

LHH Treatment {10/9/52 to 11/1/52, 23 days): For treatment of flesion
deformity of nght knee and hemophilic arthropathies left and nght knee

During this admission, flexion contracture of 110 degrees at sight knee was
corrected by a senes of wedge casts until extension to 165 degrees was xench.
The patient was then fitted for a hemophilia Hessing brace with Lofstrand spring
jomnts at the knee, made to a plaster of Pans model This was accomphshed under
Avertin anaesthesia Tolserol was also used dunng this period Increased spnng
tension was scheduled after patient became ambulatory.

The left leg, which showed only minimal involvement with hemophthe anthro-
pathy, was fitted with a Hewtt-type elastic knee brace with foam rubber padded
tongue i one piece Elastic traction was scheduled after patient had become
ambulatory for a few days

Examination (12/29/52). Right knee jomnt+ Showed more tendency toward
flexion than position of brace jont would allow.

Xeray (12/29/52); Right knec joint- Some irregular caleifications close to
medhal femoral condyle and in infrapatellar area

Lejt knee joint Less soft tissue denstty.



CASE HISTORIES 207

bul T {12/29/52): H. ha Hessing brace was fitted

with hnee cap with straps and buckles to hold knee down mto brace until it was
laced Anklet with lacing through two holes in foot plate held ankle down, Tol-
serol was prescribed to overcome muscle spasm interfering with complete ex-
tension,

Examination (1/28/53): Ruight knee jomnt  No soft tissue swelling, effusion,
local heat or pain

Left knee point: Entirely asymptomatie, Hewitt brace discarded

Patient walked with a limp due to fact that nght leg had become too leng
with brace and knee immabihized i almost complete extension

Xeray (4/13/53)s Right knee foint Some caleification 1 soft tissues of pos-
tenor comp of joint Considerable improvement smee 10/9/52 as knee
Jomt was almost completely extended with a mild degree of postenor subluxation
of the tibia - Osseous structures showed improved calcfication

Ambulatory Treatment (4/13/53 to 4/16/53): Patient recened a new hemo-
philia Hessing brace for night leg and a fiberglass cyhnder for inmobilization and
protection of bnpn cates 11 wn 1 ! * pphiances were made to
sep.

- or recurrence of hemor-
thay

Left hnee jomnt: Completely normal

Xeray (10/26/53): Right knee joint Held completely extended but there
“as some postenior subluxation of tibia 1n relation to femur Articular space of
nght knee appeared markedly dimimshed This might be partly due to projection
on zccount of posterior subluxation of tibia  Articular surfaces of femoral con-
dyles showed some irregulanty and mimmal ta-aricular eysts, The patella
showed shght signs of the usual deformity but ats size did not dilfer sigmficantly
from that of the Jeft.

Impression Patient’s condition since Apnl 1953 had been so good and he
%ad been leading such an active bfe that hemophihic arthropathy of nght knce
Mas considered quiescent. Knee should be held i complete extension far at
least another s1x months before attempting to mobilize it

Ambulatory Treatment (10/27/53): For the nght knce, patient receved an
elastie knee brace ectending from above the ankle to below the grom with a
foam rubber padded tongue m one piece, continuous lacing from one end to
the other, and remnforced on posterior aspect by a heavy spring stecl bar to pre-
ent fievion,

Telephone Report (1/27/54): Actve flevion considerably improved wathout
Toss of extension Elastie brace worn only when paticnt attended hndergarten
Hemophiliz Hessing brace was completely discarded
Xeray films (taken out.of-town, 5/19/51; inspected 6/1/54): Right knee joint
Desclopment of osscous structures almost equaled that of keft side No signifi-
cant enlargement of distal feroral epiphysis  Decaleification hnuted to distal fe-
moral and provimal tibral epiphysts  Articular space was well preseried and
there was ng evidence of further destruction of articular surfaces A small cal-
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cium deposit was noted in upper quadriceps pouch, Knee held in almost com-
plete extension with very munimal postenior sublusation of tibia,

Telephone Report (3/31/54): Elastic brace worn only at night, Patient was
anxtous to discard fberglass brace when swimming  As recent x-ray flms showed
further rehabilitation of right knee jount, sttempt should be made to discard afl
orthopaed: 1 th hout summer

Examination (3/21/56): Right calf. Extensive and painful hemorrthage in
January 1938, necessitating prolonged bed rest There was infiltration but no
local heat or pamn throughout medial part of musculature of calf,

Right knee jornt  AGE 130 degrees,

Right ankle Moderately swollen; with some infltration of soft tissues on both
sides of tendo Achills No equinus deformity developed and dorsiflewon re-
mamed possible to 90 degrees

Xeray (3722/56): Rught hnce jomt No evid of p i
with hemophilic arthropathy

Rught ankle  Moderate changes of hemophilic arthropathy with very shght
decalcification of osseous structures  Changes were most marked around os
caleis There was some soft tissue swelling and induration around jomnt

Ambulatory Trealment (3/22/56 1o 4/2/56): A plaster of Pans model was
made of right leg to be used f; of anewk hilia Hessing brace
with Lofstrand spring joumts at knee and free ankle joint Thereafter, a wedge
cast was applied, holding koee at AGE 120 degrees and ankle at 80 degrees  After
three wedgings of cast, knee was held in extension of 170 degrees, and ankie conld
be brought to 90 degrees. Knee was sphated until orthopaedic apphance was
dehvered  Pattent became ambulatory.

Examination (4/2/56): Right knee joint~ Pamless; AGE 170 degrees, AGF
90 degrees

Right ankle. No swelling but some
around tendo Achilhs

Last Follow-up (4/3/56): Improved stance and Jocomaotion.

3,

& and infil of soft tissues

Case #3737 (Age, 11¥2) {See Figure 31)

Histarg: Mother's brother died of hemophuha at age 28 Mother's nephew
2 hemophihac.

Chmeal onset  Early childhood

Before 1950 Frequent muld hemovthages inte ankle joints. Bedndden 2 or
3 weeks for each episode, with complete recovery. .

Other jomts: Rught elbow. asymptomatie with some restriction of extensxg;\‘
Left knce Inpured December 1950, hospitalized Hemorshage in March 1931
treated with three or four plasma transfusions, unable to walk for a {e\v weeks
Thard wyury in April 1051, hospitalized for plasma and blood transfusions, there-
after knee bhecame flexed, treated ambulatory; hnee became al
patient was able to walk,

September 1951 Injury to left leg, bedndden
resumed, x-rays taken on 10/29/51 revealed an impacted supracondy]
of left fernur 1n healmg stage,

most straight and

10 days, physical therapy was
Jar fracture
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Disabihty at time of first examination+ ambulatory with two canes

11/9/51. Inspection of original vrays dated 5/29/51.

Left Anee joint Considerable shadow density of soft tissues suggestive of
presence of farly large effusion, probably a hematoma Articular surfaces of
femur, tibia and patella appeared normal, but there was some evidence of srregu-
lar decalcification throughout distal end of femur as well as proximal eprphysis
of bhia

Right knee joint No bone or joint pathology.

11/9/51: Inspection of x-rays dated 16/29/51

Left knee joint Marked soft hssue density with well marked capsular thick-
eming, a supracondylar fracture noted 1n healing stage with periosteal callus
formation most marked on Iateral aspect. Fracture healing with shght degree
of valgus and of flexion deformity An orgamzed hematoma might be present
on posterior aspect of distal end of femur Decalctfication best seen mn medial
femoral condyle where it was somewhat suggestrve of early cyst formation

First Orthopaedic Examination (11/9/51): Lcft knee joint  Moderate en-
Lisgement, AGE 140 degrees, AGF 115 degrees; no evidence of abnormal motion
at site of supracondylar fracture

Right knee joint Swollen; ballottement of patella indicated fluid, probably
bood Local heat and i on pressure th hout joint, AGE 170 de-
grees, AGF 95 degrees.

Xeay (11/9/51): Lejt knee oint' Fusther heahing of supracondylar fracture
of femur. Increased shadow density well outlined on postenior aspect of distal
end of femur ive of an ized h but alse of callus formation
Soft bissue shadow around knee indicated less swelling and less capsular thicken-
ing than on Elms taken 10/29/51

Right knee joint, Conmdersble soft tissue density, particularly over medial
and posterior aspect of jomnt Film suggested presence of effusion of moderate
degree together with capsular thickening Shght decaleification in one section
of medial femoral condyles No evidence of cyst formation or wregulanty of
artienlar surfaces.

. Ambulaiory Treatment (11/13/51 to 1/16/52): For pam and swellng of right
ee,

Bed rest and wheelchair ambulation
) LHH Treatment (1/24/52 to 1/28/52, 4 days): For flevion deformuty of left
eg

Esamination (1/24/52): Right knce joint Mimmal swelling

Left nee joint No pam or swelling, AGE 145 degrces, AGF 55 degrees

Xray {1/24/52); Left knce ot The supracandylar fracture of femur had

E:d;]d with some anterior angulation and shyht valgus Fracture hne stll visa-
alized,

Dunng this hospital admission, a wedge cast was applied from toes to grom,
helding knee 1n maxmum evtension of 145 degrees In additon, a posterior
Beuble splint was applied to nght knee

Ambulatory Treatment (1/28/52 to 3/13/52): Alter further wedging, cast
o1 the left leg was removed with knee jornt held i extension of 170 degrees. A
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plaster model of the left Jeg was made for a hemophilis Hessing brace with
Lofstrand spring joints and a cyhnder cast was then applied and worn untif the
appliance was fitted, with the knee held 1 complete extension,

After splinting of the nght knee, patfent was ftted for an elastic apphance
simar to a Hewitt-type knee brace but with continued lacing on dorsum of leg
and with 2 sohd spring har in back. This was desigred to protect knee from re-
current swelling  Patient walked well with new orthopaedic appliances with
and without canes

Examination (3/13/52). Reght knee No swelling; freely movable.

Left knee  AGE 170 degrees, AGF 120 degrees Patient to walk as toler-
ated, without canes if possible

Examination (3/27/52): Patient walked well without canes.

Left knee joint, AGE 170 degrees Lack of complete extension due to mld
deformuty of dustal end of femur resulting from supracondylar fractwre Spring
tenston of Lofstrand jomnt was increased to maximum.

Right knee joint Shghtly swollen.

5/17/52; Patient had returned to school

7/1/52 to 11/4/52: Hemorrhages mnto elbows, right knee jomt and ankles,

Examination (11/4/52): Pattent overweight.

Left knee joint  No swelling, AGE 180 degrees indicating that deformity from
supracondylar fracture had been corsected as femur had grown. .

Left ankle. Shght enlargement, no evid of } dorsift of
foot hmted to 100 degrees.

Faght knee joint. Almost normal in appearance and function

Right ankle. Shght enlargement due to recent hematoma.

Ambulatory Treatment (1174/52): Hewntt-type brace for nght leg was fitted
with regular hinge.

Xeray (11/4/52). Left knce jomt. Flexon deformity of distal end of femur
due to ympacted supracondylar fracture was less marked. Juvta-articular eysts
were more marked, partictlasly throughoat femoral condyles The tibial epr-
physeal lwe as well as the line of the apophysts at tuberosity of tibia was partly
fused »n comparson to nght side

Right knee jomt  No bone mvolvement but same increased soft tissue density
due to recent hematoma.

Left ankle and foor: Defimte but mild degree of hemophihic arthropathy at
ankle with dimmished acticulur space and some roughening of arbeular surbace
of tibia and astragalus  Sheleton of foot showed some decalafication. "

Ambulatory Treatment (12/13/52 to 1/31/53): Patient recesved a new Hewitt-
type brace for right leg 3 walking b

Had been losing weight and walking better .

Examination (4g/21 /5%1;: Pattent was agam quite 0y enveight. Ambulated
very well without cane and without a limp.

r)I]‘cft knee joini- Full sange of motion Patient used Lofstrand
springs,

joints without
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Xeray (4/21/53): Left knee joint  Shght improvement m recalerfication of
osseous structures  Articular space was well preserved.

Right knee joint: Some widenmg of duameter of femoral condyles Medial
condyle appeared large in relation to lateral condyle

Ambulatory Treatment (5/12/53 to 5/26/53) As left hnce joint no longer
required a large hemophiha Hessing brace, patient received a Hewatt elastic
brace with posterior lunge for the left knee as well as a new Hewitt brace for the
right These afforded all necessary support

Examination (1/7/53): Left kace foint Contusian suffered on 6/27/53 was
followed by stiffness, swelling and pamn  Patient received two plasma transfusions
and was bedndden for a week. Examination revealed blue discoloration of skin
over medial articular space, no swelling or ballottement of patella Tenderness on
palpatton and pressure was most marked over head of fibula and over medial
articnlar space  Extension hmited to AGE 170 degrees with defimite lateral in-
stability in direction of abduction Patient complamned of pan on weight-bearing

Right knce joint  Painless but contatned some fuid

Ambuylatory Treatment (7/7/53 to 7/13/53) To correct recent flexion con-
tracture at left knee and to promote healing of mild myury to the jomt

The old hemophsha Hessing brace was reappbed to the left leg with the
Lnee joint locked m complete estension The Hewitt brace was to be worn on
the nght side as Jong as there was swellmg  Pattent became ambulatory wathout
a cane and was insteucted to descard the hemophilia Hessing brace for the left
leg and wear the Hewatt brace if there was no recurrence of pam or flecion con-
tracture,

Examination (8/28/53): Left knee jomt Recurrent mjuries  Pabient walked
with left leg m external rotation No swelling, AGE 180 degrees, AGF 100 de-
Brees Restrictton of mternal rotation at left ip was due esther to muscular con-
tracture or to deformity of neck of femur.

latory T (8/28/53): Exercises for loft leg

Patient to return to school

Examination {1/12/54): Patient had recently started on cycle of more fre-
quent hemorrhages which required plasma on three occasions He attended
school but had to remain at home for several days almost each week

Left elbow R swelling and i for 5 weeks Moderately
enlarged, considerable ngidity AGE 140 degrees, AGF 110 degrees, No local
heat Hematoma seemed to be subsiding,

Right knee jomnt  Considerable swelling and b
heat or pan

Left knee  Shght restriction of extenston Some irmtation of soft tissues in
Ppopliteal region due to hinge of Hewatt brace

Xeray (1/12/54): Lejt elbow. Considerable decalafication of all osseous
structures  Moderate soft tisswe svelling inchcated recent hemorrhages Osseous
changes imited to shght wrregulanties of articulation between humerus and ulna

Right elbow. Shght decal but no fi bone i

of patella No Iocal
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Ambulatory Treatment (1/16/54): New Hewitt brace for Jeft leg.

Examination (1/27/54); Left leg- Marked swelling, induration and bluish
discoloration of calf Symptoms did not subside after four plasma transfusions
for hemorrhage into left calf on 1/14/5¢ Dorsiflexion at ankle was limited to
150 degrees and knee jomt could be extended to 140 degrees. Patiept had not
borne weight on leg since 1/14/54 Daring this episode, patient fell and suffered
extensive hemorrhages throughout face and a hemorrhage in nght orbita was
still visible

LHH Treatment (1/27/54 to 1/31/54, 4 days): For flexion contracture of Jeft
knee and the new equinus deformity of left foot.

Duning hospitalization, a fixed equinus position at the left ankle of 150 de-
grees was corrected by a wedge cast extending from toes to groin  After tso
wedgings, dorsiflexion of 115 degrees was obtained,

Ambulatory Treatment (2/4/54 to 3/16/54): A new wedge cast was applied
to the Jeft Jeg from toes to below the knee, holding ankle at 115 degrees Because
of discomfort and swelling on medral aspect of left knee, patient was given &
new posterior fevble knee splint and 3 inch Ace bandage to immobihze the left
knee jomnt. The cast svas wedged three times, obtained dorsiflevion at Jeft ankle
of 90 degrees. Patient was able to bear weight without pain, When cast was
removed, the knee jont was no longer swollen and could be extended to 165
degrees. The left calf showed hardly a trace of previous infiltration and mduration
and was not painful. Dorsiflexion at Jeft ankle was maintained at 55 degrees

X-ray (3/13/54): Left foot and ankle: All osseous structures showed gen-
eralized decaleification; some ! t of ankle and proximal tarsal articula-

tions.
A mamntenance cast was applied to left leg from toes to below knee holding
anhle at 95 degrees After cast was reinforced and ftted with 2 Stryker heel,
patient was able to return to school and walk as much as tolerated. He also re-
cerved a new postenor flexible knee splint for the left leg, and a new Hewitt
brace for the right knee

Examination (4/1/54); Right knee joint Hemorrhage into joint on 3/23/54
required several plasma transfusions and bed rest. There was marked enlarge-
ment and swelling of jomnt, with local heat and ballottement of patella AGE 140
degrees

Left leg  After cast was removed, leg was painless and could be fully ex-
tended No hardenng or pam at calf. Ankle and foot appeared normal with very
httle restriction of motton Dorsiffexion to 90 degrees .

Ambulatory Treatment (4/1/54): A postenior flesible sphnt was applied to
the nght knee to protect jomnt and compress effusion A 3 inch Ace ‘bandage
was apphed fo left leg from toes to below knee. Patient was to remain bedridden
unti! acute condition of nght knee subsided

Examination (4/6/54): Left leg: No pain, no sw
siflexion of ankle possible to 85 degrees.

Rught knee int Markedly swollen,
heat, particularly over medial aspect of joint, AGE 140 degrees,
No evidence of continned hemorrhage,

elling of knee or calf, dor

tenderness on palpation and some Jocal
AGF 90 degrees.
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Ambulatory Treatment (4/6/54): Splint was reapphed to nght knee. Patient
to remain in bed with nght knee weighted for greater extension

Exgmination (4/9/54): Right hnce joint No pam, AGE 165 degrees Bed rest
and weighting continued

Examination (4/15/54): Right knce jont. Swollen, shghtly warm but not
panful AGE 170 degrecs.

Left Rnee joint  Asymptomatic

Ambulatory Treatment (4/15/54): Right knec was immobilized 10 complete
extension m the old Hewitt brace which was fitted with a solid stecl bar and
one-piece tongue Patient was mstructed to walk 1n the house as tolerated

Examination (4/20/34): Left clhow and forearm+ Mild hemorrhage stopped
by plasma

Right knee joint; Less swelling, AGE 170 degrecs, no pam

Left calf: Considerable atrophy

Left ankle, Dorsiflceton himited to 100 degrecs causmg pattent to walk with
left leg 1n more cxternal rotation than on night side

Patient became cane ambulatory and had returned to school

(5/11/51): Sut 1 wn night buttock on 5/10/54,

moderate hematoma on dorsum of left hand after dog bute.

Left and right knee joints Could be fully extended

Left foot and ankle Condition had improved since exerases for mcreased
dorsiflevion at ankle were started Dorsiflexion possible to 85 degrees

Examination (8/16/54); Patient had long episode of pamnful hemorrhages
to nght lower back and abdomen. Remaned at home and recewved eleven
plasma. transfusions, and Codeme for pan Made a good recovery Walking
without canes, wearing Hewitt knee braces

Ambulatory Treatment (8/18/54): A ncw Hewtt brace was made for the
lelt Jeg. Patsent was instructed m weight-b excrases for d dorst-
flexion at left anle and was to contmue resistive exercises to increase strength of
musculature of left Jower-leg

Examination (12/18/54): For 4 months, patient had been laid up for long
peniods wath stomach h 22 plasma He had
also had hemorrhages into right shoulder, nght grom and dorsum of nght thigh

Right thigh Discoloration of skin and considerable infiltration and mdura-
tion of subcutaneous fat and possibly of museulatitre throughout prouimal antero-
medial half of thigh fncluding grom Hemorrhage into this area had caused de-
velopment of muld flevion contracture at hip responsible for nght-sided himp,
Poor posture and mability to extend nght knee completely

Ambulatory Treatment (12/18/54 to 1/20/55): For flewon contracture at
nght hip

Patient was mstructed to rest 3 hours per day in prone posihon with 10 Ib
weight on buttocks Hewatt brace for left leg was to be discarded Patient re-
:eiml new Hewtt brace for nght knee with posterior inge and one-prece

ongue,

Examination (4/21/55): Patient had become an increasingly difficult be-

havior problem He had had gastro-intestmal bleeding and occasional hemor-
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rhages into the musculature or the skin and received a number of plasma trans-
fusions. Attended school He was instructed to continue to exercise left foot
and ankle to increase dorsiflexion.

Right hip  Hardly a trace of flexton contracture,

Examination (5/17/55): Patient’s mental condition was becoming more acate,
He had been bedndden with new hemorrhages and received transfusions at
home,

Left leg  Asymptomatie

Right lap No Bexion contracture

Rught knee joint: Pamful in a small area with discoloration of skin from z
hematoma and with local heat on dorsum of patella AGE 140 degrees

Rught ankle: Dorsiflexion restricted to 100 degrees, The Hewitt brace had
been tightly worn and soft tissues distal to the brace were markedly swollen.

Ambulatory Treatment (5/17/55): Patient was fitted with an elastic stocking
for right foot and lower-leg The right knee was immobilized on a long, rigid
posteror splint to be worn whenever patient was bedridden with hemorrhages
and unti} knee beeame painless and freely movable,

5/20/55: Patient received transfusion of two umts of plasma for goiterkke
swelling of nech.

Ezamination (6/28/55): Cait was much improved Patient to increase ac-
tivities,

Ambulatory Treatment (7/12/55): Pattent was advised to wear elastic stock-
ings on both feet and lower-legs in addition to the Hewtt brace for the nght knee.

LHH Treatment (10/18/55 to 11/10/55, 23 days): For acute hemorrhage
into popliteal region of left knee and Ieft calf.

During this admussion, the hemorrhage was so severe that circulation 1n left
lower-leg and foot was seriously threatened A senes of casts was required, first
for immobtlization and protection, and later for correction of flevion 'cankrac“
ture of left knee and equinus deformity of left foot. The last cast applied held
Lnee at AGE 175 degrees and ankle in dorsiflexion of 105 degrees

Ambulatory Treatment (11/23/55 to 12/8/55): After removal of cast, the
left knee joint was normal and in complete extension. Dorsiflevion at Jeft ankle
was possible to 95 degrees. Another cast was appled from toes to below knee
and a postenior flexible splint was appled with 3 inch Ace bandage to support
left knee in complete extension, When cast was removed, left knee was asympto-
matic and freely movable, There was no pain or swelling at left ankle and dorst-
flexion was possible to 90 degrees with the knee completely evtended !am:' ‘KD‘
80 degrees with the knee fleved. There was considerable soft tissue inf ]tr; !0(
and duration throughout the medial aspect of left calf but no foca eas’
redness or tenderness Patient was fitted wath a long élastic stocking (ro{n men
to mid-thigh Wearmng of postenor flexible splmt for Jeft knee to depend !:?‘3 ,
its stability. He was fitted with a spiral-bar Jower-eg brace “'f’hb““”e ls»m? ent
100 degrees The old Whitmas-type foot plate was used for this brace
retumned to school, walking with one cane. B 3

E:;gu'nah‘on { 12/22/55?‘- No recurtence of pain or diability at left leg: Need
for psycluatric treatment emphasized
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Last Follow-Up (4/24/56): Examrmation for injunes sustained at swimming
pool on 3/30/56

Case #6527 (Age, 15)

Hisfory: One hemophihac brother Many bruises, no severe hemorrhages

1950 Rught knee jomnt swollen

Winter, 1953 Right knee suffered first marked hemorrhage Treated with
plasma and bed rest Jomt did not recover completely Recent recurrence of
moderate effusion into the rght knee

Other joint Left hip

No orthopaedic treatment

First Orthopaedic Examination (6/18/53): Crutch ambulatory.

Right knee Considerable pathology due to mvohement with hemophibic
arthropathy  Enlargement of jomt due partly to small effusion which caused
ballottement of patella Medial femoral condyle was quite prominent, tendency
toward valgus AGE 170 degrees, flevion was normal

Right thigh and calf. Muscular atrophy

Right leg was consptcuously longer than left, causing pelvic obliquity when
patient stood on both legs Rught side of pelvis was higher than left and spme
formed a postural scaliosis convex toward left side

Pedes Valg 11

Xeray (6/18/53): Right knee. Osseous structures showed most of the char-
acteristic of } bl i such as & hzed decaleifi
tion of all osseous structures, small juxta-articular cysts, enlargement of femoral
condyles, particularly medial condyles, plumpness and shortness of patella m
companson with left side  Artrcular space was well presersed but articular sur-
faces of medial femoral and tibial condyles had suffered moderate damage

Pelurs and htp joints  The pelyic obhiquity was caused by overgrowth of nght
leg No sigmficant difference between femoral neck angle on nght and left
sde although angle on nght side appeared shghtly larger

Ambulatory Treatment (6/19/53 to 6/25/53): Patient recerved a Hewatt-type
elastic kneg brace for nght hnce and a %" compensatory hft for the left shoe to
correct the pelvic obliquity Walked well

Examination (12/10/53): Patient required 17 compensatory Lft on left shoe
as he had grown considerably Right knee jomnt showed slight deformity but was
Pamless and had full range of motion

Xeray (12/10/53): Right knce  Marhed reduction of soft tissue swelling No
evidence of flud w upper quadnceps pouch

Peltis and hip joints No change in degree of pelvic tilt and the same disparity
mn femoral neck angle previously noted despite the fact that osscous structures

ad grown considerably

8/21/51 Severe pam and swelling 1n left grom, with flevion contracture at
left hip Throughout summer, patient was m excellent condition  As both legs
were covered with mosquito betes, 1t was possible that a bite on left leg became
infected and caused swelling of lymph glands 1n left grom Cruteh ambulatory,
unable to bear weight on left leg
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Examination {8/26/54): Left grom  Quite marhed swelling of lymph glands
and tenderness on palpation

Left hap  AGE 140 degrees

There was also some tenderness and possible mduration 1n Jeft Jower ab-
domnal quadrant toward wall of pelvis

Diagnosis: Possibility euisted of mild bemorrhage into musculature on innide
o\f) feft shum akthough mild nfechion of glands in the left grom was more prob-
able,

Ambulatory Treatment (8/26/54): Bed rest, apphcation of heat to left gron

Examination {8/31/3%): Lejt groin, Less pain, swellmg of lymph glands had
disappeared  Only one small gland was palpable. Left groin was more prominent
than night

Left kip  Flevion had rot wmp 1 There inued to be
marked tend on palpation of left lower abd close to shiac crest

Findmgs were suggestive of previous hemorthage into museulature on Ieft
side of pelvis No ad of 1 bleedis

Preseription Tolserol®

LHI Treatment (8/6/54 to B/12/54, 6 days): To correct acute flewon con-
tracture at Jeft lup

Traction was apphed to feft leg which was placed on Braun Boehler Jower-leg
frame Traction anklet was unprovised with foam rubber and fannel bandages
Correction of flevion contracture from AGE 140 degrees to 176 degrees was ob
tamned  Further treatment to be ambulatory

Examination (8/16/5%) Patient walked without fimp and flexion contracture
of left hap had disappeared To retum to school.

Examination (8/25/55): About to enter college Complaints concerned anbles
which frequently had tendency toward swelfing, pain and cecasional stiffess
For 3 months, patient had used Ace bandages to stalnbze ankles. Reported that
there was less pamn and isability when feet were held in pronation and dorsi-
flenon  Examnation showed both feet i comrect static ahgnment and well
formed To stabilize ankles, elastic anklots with closed heels were obtained

Mail Follow-Up (7/20/56). Patient had been well and attending school Huos-
pitalized for removal of two teeth 1 December 1935,

Case #5926 {Age. 9) (See Figure 61)
History: No farmly fustory of hemophila, brother, age 6, had no hemaphiba

symptoms "
Agze 8 Hemorrhage mto left knee jomt, involvement with hemophthe art FO;
pathy and develop of a flevton re of almost 90 degrees Severa

attempts at cormection faled
Age 9 Hemorrthage mio nght knee. Joiet was markedly entarged and

ful with mld flevion contracture

h Disabihty at first orthopaed: i Unable to walk, had not bees

ambulatory since Junc 1951, carried by father. .
Xvay (3/27/52: Lejt knee jont Masked mvolvement witlt

arthropathy including yuxta-articular cysts AGE 123 degtees.

pan-

hemophihe



CASLC HISTORIES 217

Right Anee joint+ Hemarthrosis with AGE 120 degrees Films showed gen-
erahzed decalcification and slight changes in medial femoral condyle and at pos-
terior border of patella ive of )\ with h b i h
Increased shadow density of soft tissues due to recent hemorthage.

LHH Treatment (3/27/52 to 5/4/52, 38 days): For correction of deformities
at hnee joints. During this hospital admission, a double hip sptea cast was ap-
plied and wedged on both sides until the left knee was held 1n extension of 160
degrees and the nght knee could be extended to 165 degrees After cast was
removed, a plaster of Paris model was taken of left leg for manufacture of a hemo-
phiha Hessing brace with Lofstrand knee joints Thereafter, maintenance casts
were applied to both legs from toes to groin and patient started to walk After
the large orthopaedic apphance for the left leg was deln ered, extenston at the
knce was increased to 170 degrees At time of patient’s discharge from the hospital,
right leg, still held 1n 3 mamtenance cast, was painless and quiescent During
this hospitalization, patient suffered a hemorrhage mto night forearm for which
plasma and ice were admmstered

Ambulatory Treatment (5/8/52). Right leg was fitted with a Hewitt elastic
Lnee brace.

Examination (6/11/52). Right knce jomt  Swelling, no cvidence of hema-
toma: AGE 140 degrees

Ambulatory Treatment (6/11/52): Cyhnder cast applied to night leg

LHH Treatment (6/26/52 to 6/28/52, 2 days): For correction of recurrent
flexion deformuty of night knce with AGE 150 degrees

A wedge cast was appled to right leg to obtan 10 degrees mncreased exten-
sion 2t knee,

Ambulatory Treatment (6/28/52): After wedging of cast obtamed AGE
160 degrees at rght knee, a plaster of Pans model was made for a hemophilia
Hessing brace The mght leg was then immobilized 11 a marmtenance cast until
delivery of brace,

Ezamination (8/21/52). Pauent had several pamful hemorrhages
N Right shoulder Pamn, shght swelling and local heat but no discoloration of
skin,

Ambulatory Treatment (8/21/52 to 9/4/52): Ambulatory plasma transfusions
were admimstercd. Patient walked well with new hemophilia Hessing brace

Examination (3/7/53): Left elbow Repeated hemorrhages into joint  Mod-
erately enlarged, not pamful No local heat but some restriction of extension

Ambulatory Treatment (3/1/53 to 3/14/53): Plaster of Paris models were
made for new foot sections for the right and left hemophiha Hessing braces, new
sandals were dehvered

Examination (4/21/53) Left elbow* Recurrent pan and bleeding No dis-
coloration of skin but local heat, swelling and tendemess on palpation, flevion
and extension

Xeray (4/21/53): Left elbow TInvolvement with mild degree of hemophilic
arthropathy Increased soft tissue density at jomnt and shght mvolvement with
bone pathology at head of racius and at olecranon

Ambulatory Treatment (4/21/53): Left arm was sphnted, holding elbow m
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extension of 150 degrees, Sphnt was to be worn only when arm became pamful
or swollen.

Exarmination (7/14/53): Condition and function of both knees was excellent
with extension possible to 180 degrees, Patient to discard braces when swimming,

Examination (9/8/53): Left clbow New hemorrhage for which a plasma
transfusion was required, Joint was moderately swollen with marked Iocal heat
and restriction of motion to a few degrees with ethow held at an angle of 140
degrees

Right knee point. No swelling or pan, active range of motion from AGE 180
degrees to AGF 140 degrees.

Left knee jomt: Painless but almost rigid at 170 degrees with more deformity
than on right side

Patient continued to walk extremely well with orthopaedic appliances

Examination (2/6/54): Left Anee jomt ACE 175 degrees,

Patient to sleep without braces.

Ambulatory Treatment (2/27/54 to 3/11/54); After plaster of Paris models
were made of both legs, new hemophtha Hessmg braces were fitted and de-
Tivered

Examination (8/14/54): Right elbow. Becurrent hemorrhages. Little swell-
tag, some local heat, restniction of extension to 160 degrecs with hardly any
flexion possible.

Left elbow Quiescent with some deformity and restriction of motion

Xeray (8/14/54). Right and left elbows: Symmetrical involvement of all os-
seous structures with hemophilic arthropathy

Ambulatory Treatment (8/14/54 ta 8/5/55): A dorsal splint was appled to
right arm, holding etbow at AGE 155 degrees and forearm in neutral rotahion.
After swelling had subsided, a plaster of Pans model was made to be used in
manufacture of 2 simple fiberglass brace to support and protect the elbow Pa-
tient recerved brace )

Exammation (3/5/5%): Right elbow: Painless, almost ngid in extension of
160 degrees. Pronation, supination and motion at wrst and hand were free.
Rigudity was probably due to muscle spasm and disuse. ‘

Examination (9/6/55): Right ¢lbow. Very little deformty, no swelling, but
complete lack of motion with elbow m extension of 180 degrees Pronahion and
supmation were zero  Sphnt was discarded when it became too smail .

Xeray {9/6/55): Right clbow Osscous changes of hemophte an"nrop;\ 5
had progressed smce 8/14/54 There was sull considerable decalcxﬁcnuo.n of a
osseous structures While there was no definite evidence of bony ankylosis, there
was more carhilage destruction, and very Jittle artscular space There was no sig-
nificant soft tissue swellng Qsscous structures had grown since 8/14/54

Examination (9/20/55): Right elbow The fact that a small degree Of;a.ﬂ«“e
and passive motion, not excecding IﬁSU degricsi bhnad recurred spontaneously, im-

e ognosis for restoration of flexion at elbow )
prox:qlb%a{g:,:’ Tyeatment (3/6/55 to 11/15/55): For increased Henog;::lii‘;
clbow. A plaster of Panis model was made of nght arm from metacarpopl 5
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articulations to shoulder, to be used 1 manufacture of Bberglass applance to
be fitted with an elbow jomt with a disk pernutting Jocking of elbow at any de-
gree of flewon. Forces for flevton to be mntraduced by a bridge 1 cubutal regron
and by rubber bands

Examination (11/15/55): Right elbow. Motion was easter but range of flex-
10n had improved very Jittle

3/27/56: Hemorrhage into right thigh, one umt of plasma adrmmstered dur-
mng hosprtakzation,

LHI Treatment (4/17/56 to 4/21/56, 4 days) For recurrence of flevion con-
tracture of nght knee due to hemorrhage mto nght thigh A wedge cast was
applied to right leg.

Ambulatory Treatment (4/21/56 to 5/30/56): Alter a single wedging at the
knee, cast on right leg was removed and the hemophtha Hessing brace was re-
apphed,

Last Follow-up (5/30/56): Patient remaned under treatment.

Case 6176 (Age, 5)

History  One uncle and one cousin were hemoplihacs.

Chnjcal onset Infaney

11/1/52- Penarttcular hemorrhagie at nght knce Receved 3 untts of quick
frozen classified plasma.

First Orthopacdic Examination (11/8/52). Patient was bedndden, normal
and active child.

Right knee joint  Markedly swollen, ballottement of patella mdicated !
Local heat, particularly on dorsum of knee  AGE 150 degrees

Xeray (11/8/52): Right knce joint Presence of flud, no evidence of mvolve
ment with hemophibic arthropathy

Ambulatory Treatment (11/8/52 to 11/18/52): To prevent development of
hemophihie arthropathy

Sphnting, unwesghting of right knce, and application of ice

Examination (11/18/52). Patent walked and attended schiool. He was difi-
cult to restrict, and parents felt that knee no longer warranted treatment

Right knec wint' AGE 170 degrees with valgus tendency. No evidence of
fud within jome Splnt to be discarded

LUH Treatment (2/5/53 to 2/11/53, 6 days): For immobilization of right
knee and correction of flevion contracture at jomnt

Alter recurrent hemorrhages mnto nght Anee, patient had been walking with
swollen jont held 1n flevion and had developed a flexion contracture of 150 de-
gees Dunng this admission, a wedge cast was apphed to patient’s nght leg
irom taes to below grom and AGE 165 degrees was obtamned after first wedging

Ambulatory Treatment (2/11/53 to 5/23/53). Examination (2/24/53); Left
knee point Considerabl swelling and of patella from recent hemor-
thage  AGE 130 degrees Further extension caused pamn

A second vedgmg of cast on nght leg obtamed complete extenston of hnee
1ot After removal of cast, a plaster of Paris model was made of leg to be used
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in manufacture of a molded Jeather, jointless Hessing-type brace, to hold leg in
almost complete extension and {o protect it This apphiance was fitted and de-
livered.

Following a hemarrhage mto the left knee, a protective cylinder was ap-
phed to the leg to immobilize the knee joint. When cast was removed, AGE 170
degrees had heen obtained and the knee was splinted. After the joint became
asymptomatic, the patient was permitted to walk as long as the knce remained
painless,

Xeray (4/2/53): Right knee foint- Saft tissue density was greatly diminished,
There was some caleium deposit m suprapatelfar region.

Examination (4/9/53): Left knee 1oint Some deformity and enlargement of
femoral condyles despste otherwise normal x-say findings,

Patient received Hewitt-type elastic knee brace with posterior steet spring
and complete tongue for left leg. Steel spring bar in back was reinforced by a
second spring for greater support

Examinatian (9/8/53): Right knce joint. No soft tissue swelling AGE 150
degrees,

Left knce jont. No soft tissue swelling. AGE 180 degrees, AGF 90 degrees

Hewitt brace to be discarded as tolerated and Hessing-type brace for night
leg was to be discarded during mght as long as there was no recurrence of Bexion
deformity.

Hospital Treatment (11/14/53 to 11/21/58): For hemorrhages around molar
which was breaking through. Incisions had to be made, Another footh was ev
tracted, patient recewved plasma,

Examination (12/8/53): Patent had discarded Hessing-type brace for nght
leg as it was too tight at knee causing irrttation of skun Walked very well wearing
Ace bandage

Right knee joint. AGE 180 degrees, AGF 90 degrees. No local heat or soft
tissue swelling. Bony changes, however, requircd continued use of a brace.

Ambulatory Treatment (12/8/53 to 1/7/54): A plaster of Pans model was
made of nght leg to be used in manufacture of hemophihia Hessing brace with
Lofstrand spring joints at knee. Brace was dehvered.

1/7/54 1o 2/26/54: Sencs of hemorrhages into hands and hidneys which re-
quired several transfusions .

Examination (3/6/54): Patient fell and suffered an extensive hemorshage into
right knee joint on 2/26/54, Received plasma transfusion because of pain and
marked flecion contracture.

Right knee jont: Moderate swelling with some local heat and tenderness,
AGE 140 degrees

Ambulatory Treatment (3/6/54 to 8/13/54): Reapplication of hemaphthia
Hessing brace; bed rest, ice.

Exarination {3/13/54): Right knce joint: AGE 180 degrees oot

Left ankle: Recent hemorshage. Jaint was markedly swollen, pasticu “”;
around evternal malleolus with discoloration of skin, Motion of left foot wa
restricted 1n all directions. There was very httle local tenderness.
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Ambulatory Treatment (3/53/54 10 4/3/54): A cast was apphed to left Jower-
Yeg from toes to pelow knee,

When cast was removed, swelling and tenderness had disappeared and there
was no significant restriction of motion A flannel bandage, apphed to foot and
ankle, was to be wom for several days.

Examination (4/3/54): Left ankle. Almost normal wath only very shight local
heat.

Right knee joint, Greatly improved
Ambulatory Treatment (5/24/54): For large hematoma into soft tissues
around right eye after mpury  Recesved plasma

9/23/54: Small hemorrhage wnto left ankle.

LHH Treatment (1/25/55 to 2/5/55, 11 days): For acute hemorrhage into
left knee jont,

Eramination (1/25/55): Left kace jout. Marked enlargement with tender-
ness on palpation, defimte local heat, and some discoloration of skin  AGE 120
degrees

A protecttve cast was applied to left leg from toes to groin, holding knee at
AGE 120 degrees Patient recerved one umt of antthemophilic plasma A sccond
cast was appled holding knee at AGE 140 degrees, Duning this periad, patient
suffered from tonstilitis and temperature was elevated There were also liemor-
shages mnto nght elbow and forearm, left shoulder and Jeft groin and add:tional
Plasma was adnumstered When second cast was removed, knee could be com-
pletely extended A splint was apphed.

Ambulatory Treatment (2/22/55 to 4/28/55)- A hemophiha Hessimg brace
was constructed and delivered for the right leg and the nght knee jomt became
fully extended shostly thereafter,

Examination (1/7/58): Right bnce jomt AGE 180 degrees, asymptomatic

Last Follaw-up (May 1956): Patent recened a new hemophiha Hessing
brace for Ius right leg

Case #6285 (Age, 7)

History: One sister, 14 No hemophiha 1n family

Age 8 months- Dragnosis established at first signs of subeutaneous and intra-
Cutaneous hemorrhages foll lation for diphth and whooping cough

Age 3 Accrdent, hematoma ou left side of neck

Age 4. Fall, wyury to left hnce, recurrent hemorrhages

Swce age 3. Prophylactic treatment with plasma at a hospital, once or fwice
weelly, No improvement in left knee but httle or no brusing or discoloration
snte beginming of treatment

Schoolng  Had attended school only 2 weeks

First Orthopaedic xamination (1/31/53): Small, shm cluld, wheelchair
ambulatory,

Left knee jomt Enlargement and deformuty, defimte posteror subluxation
of tiha, no soft tssue swellmg snd no ballottement of patella, AGE 150 de-
grees, AGF 60 degrees
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Left foot. Equnus position of 165 d ; weight-bearing on 1
heads only; most of equinus deformity was due to shortening of tendo Achillis
When knee was flexed to 60 degrees, equinus position could be reduced to 120
degrees

Musculature of left leg showed considerable atrophy.

LHH Treatment (2/2/53 to 2/12/53, 10 days); X-ray (2/2/53): Left Rnee
jont: Increased soft tissue density, some wregulanty of arheular surfaces and
slight thinning of articular cartilage with juxta-articular changes of moderate
degree at medial and lateral margms of femoral condyles and at medial tibial
condyle. Patella was twice the size of normal night patella Early hemophile
arthropathy

Left foot and ankle. Marked equinus due to soft tissue contracture with very
Iittle dufference in degree of equinus when knee was flexed or extended. General-
ized decalcification but no evidence of hemophilic arthropathy,

During this hospital admission, correction of a marked equinus contracture
of left foot and ankle, secondary to hemoplulic arthropathy of left knee jount,
was started by appheation of a wedge cast from toes to below knee. A specially
constructed hinge with lever and screw attachment was incorporated into this
cast and equinus deformty was corrected from 165 degrees to 125 degrees. Cast
was extended, during treatment, to include knee in a positton of 135 degrees

Ambulatory Treatment (2/14/53 to 8/6/53): After correction of equinus
position of left foot as far as cast allowed (110 degrees), cast was wedged at
knee for first time while ankle joint was immobilized. After 2 second wedging
at knee, the cast was removed with knee joint extended to 165 degrees Correc-
tion, however, of origmal equinus position of left foot from 165 degrees to 110
degrees was possible only because foot turned into a considerable degree of
varus With foot in neutral position between pronation and supination, a con-
siderable degree of correction was lost Since 1t was more important to hold left
foot and ankle in neutral alignment than to force correction of equmus position, 3
maintenance cast was apphed holding knee and ankle in best possible positton
and foot 1n neutral alignment. After three wedgings at the ankle, cast was re-
moved with left foot still showing a marked tendency toward equinus and varus
position .

X-ray (4/16/53): Left knec joint No swelling and fairly good calcification,
AGE 150 degrees, very httle posterior sublusation of tibia in relation to femu:

Left onkle Marked decaletf equinus def had been correcte
again to 110 degrees. .

® Another rnaiirtemmce cast (to be used for walking) was then “{‘I""’d untit
a plaster of Pans model was made for a hemophilia Hessing })race \\'lﬂ:m“ h‘fer
jout but with Lofstrand spring joint at ankle to increase dorsifleaon Knee l;’“’:l
was held at AGE 165 degrees. Thereafter, another maintenance cast was ﬂp? mr-
and worn until hemophila Hessing brace was delivered, and patient \\‘i\s pel i
mtted to walk as much as tolerated Exarmnation on 6/11/53 showed that pa

tient walked well with brace » ! ]
Examination (8/6/53): Left ankle Lofstrand spring joint was Inghly success
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ful in correcting equinus positon of left foot Dorsiflexion was possible to 90
degrees and this posiion was mamtained even without brace

Ambulatory Treatment (8/6/54) A plaster of P.\ns model was made of left
foot and ankle to be used in of small fibergl. 1 to mamn-
tain correction of equinus deformity when patient started swimming

LHH Treatment (8/10/53 to 8/13/53, 3 days): For extensive hemorrhage
into posteromedial aspect of nght thigh

Examination (8/11/53): Right thigh: Considerable infiltration and moder-
ate swelling with beginning discoloration of skin from hematoma nto postero-
wedeal aspect.

Right hip  Shght degree of flexion and abduction contracture  After a trans-
fusion with antthemophilic plasma, bed rest, and appheation of 1ce to npht
thigh, acute symptoms of hemorrhages nto thigh as well as minor hemorrhages
mnto back and left arm subsided Patient’s general condition was good and tem-
perature was almost normal

The small fiberglass apphance for left foot and ankle, to be worn at mght,
fitted well, securing foot and ankle 1n a position of 90 degrees  As there was little
tendency toward flevion contracture at left knee, patient was permitted to dis-
card hemophilia Hessing brace while 1n bed

Examination (8/20/53): Right thigh: Almost complete recovery

Right lip Shght tendency toward flexion contracture

Examination (9/3/53): Left knee joint  Mild hemorrhage following contu-
sion There was some puffiness and swellmg but no discoloration of skin and no
ballottement of patella

Left foot Held at angle of 90 degrees Patient had learned how to exercise
foot against resistance of Lofstrand springs.

Examination (9/17/55): Recent hematoma on medial aspect of left upper-
arm and to both sides of nght elbow Recened a transfusion, and hematoma had
been subsiding since then There was still slight restriction of extension

Left knee jont  Painless, AGE 170 degrees, shght tendency toward recur-
rbcnce of flecion contracture Patient was sleeping wathout hemopluba Hessing

race

Left foot  Good range of motion with dorsiflexion limited to 90 degrees

Examination (10/24/53) Left foot Dorsifleion hmited to 80 degrees

Lejt knee joint  AGE 150 degrees, painless Hemophilia Hessing brace was
fitted with knee cap with leather straps to gradually correct flevion contracture

LHI Treatment (11/3/53 to 11/6/53, 3 days): For acute hemorrhage into
nght thigh causing flevion contracture of up

After bed rest, refrigeration and three transfusions of antihemoplihe plasma,
patient made good recovery

Examination (11/14/53). Right lap  Mimmal restriction of extension

Left hace jont  AGE 150 degrees Hessing brace lengthened 1 mch and
refitted,

Ezamunation (3/13/54): Pauent was hospitahzed at LHH and gnen one

transfusion for kidney hemorrhage Good recovery
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Examination (4/10/54): Left ankle, Frecly movable. Dorsiflexion to 83 de-
grees. Patient was instructed in certain exercises to improve active darsiflesion
and 1o strengthen weak extensor muscles

LHH Treatment (8/5/54 to 8/7/54, 2 days): For residual contracture of Jeft
knee jomnt and deformity at Jeft ankls,

Examination (8/5/54): Left kuce joint. No swelling, AGE 165 degrees with
a valgus deformity of shghtly mere than 10 degrees due ta accelerated growth
of medual femoral candyle, Moderate posterior subluxation of tibia

Left foot: C lerable varus and add 1 . Dorsiflevion to 90
degrees with shght degree of comvexity of sole,

Xeray (8/5/54): Left knee joint: Moderate } philic arthropath

Left foot and ankle: Some improvement in calcium density. Articular sur-
face of astragalus showed some fatt probably ble for p
restriction of dorsifiexion.

After a plaster of Pans model was made of left Jeg for a new hemophilia
Hessing brace with Lofstrand spring joints at knee and single Lofstrand spring
joint for dorsifiexion at ankle, a wedge cast was applied holding kaee at AGE
185 degrees and ankle at dorsiflexion of 90 degrees Patient was discharged
ambulatory, wearing a cast

Ambulatory Treatment (8/13/54 to 12/18/54): Cast was wedged twice at
knee and a mamtenance cast was then appled holding knee at AGE 170 de-
grees and ankle at 90 degrees until hemophilia Hessing brace was defivered
Patient walked very well wearing brace, Although foot section mawmtained
dorsiffexion at left ankle to at least 90 degrees, sandal, which was open in back,
did not permut simultaneons correction of varus position of heel Treatment was
to alternate between further correction of equinus deformity and correction of
varus position of heel

Examination (10/7/54): Left knee joint: Knee went into flevion when ene
screw of Lofstrand spring jomt of hemophilia Hessing brace became loose.
Shght swelling and tenderness. AGE 160 degrees.

A plaster model was made of left foot for a nes foot section for the hemo-
philia Hessing brace with closed sandal to correct Jateral deviation of tarsus
while ankle was locked at 90 degrees. Although this section was to be wom
for a tnonth m place of the previously worn section with Lofstrand spring joint
at ankle, 1t had to be replaced by the old foot section after a short time as heel
did not remam 1 sandal which wrndded in back and caused irritation, J9stead,
the heel section was removed and the hemophilia Hessing brace was fitted with
an anklet to hold the heel to foot plate This foot plate was wom for four weehs

Examination (12/18/51): Patient walked wel}

Left foat: Dorsiflervion possible to 80 degrees

Left knee joint  AGE 175 degrees .

Foot section of brace was exchanged for sectron with spring jomt at a7 le
for next 4 weeks. During this periad of ambulatory treatment, patient bad a
mild hemorthage into soft tissues on medial aspect of left thigh e alsa suf-
fered a hemorrhage 1nto back for which he was adrutted to a hospital for trans-

fussons, Good recovery.
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Examination (4/2/53): Left knee joint: Extenston could be mereased by re-
moving remaning setscrews from Lofstrand spring jonts at knee Complete
extension was well tolerated

Examination (9/17/55): Left knee joint Asymptomatic, AGE 170 degrees

Left foot Varus deformuty of foot, particularly heel, was still quite marked,
while equinus component could be corrected to 90 degrees If correction was
forced beyond this point, varus deformuty increased.

Ambulatory Treatment (9/17/55 to 1/7/56). A wedge cast was apphed to
left leg from toes to mid-thigh, holding knee in extension of 170 degrees and foot
in best possible correction of the equino-varus deformty. Cast was prepared for
wedging but not for weight-beanng  After cast was wedged twice, it was fe-
moved and another cast was applied After a single wedging, cast was removed
Left knee could be extended to 175 degrees and exhibited less posterior sub-
Iuxation of tibia  Foot was relaxed and could be corrected 1nto neutral alignment
with dorsifievion of 90 degrees A plaster model of left leg and a separate model
of left foot were made to be used for manufacture of a new hemophiha Hessing
brace A mamtcnance cast was then appled until the brace was fitted

Xeray (11/5/55): Left knee joint Considerable growth of osseous struc-
tures withoat further destruction of bone or cartilage and with less soft tissue
swelling  Caletfication was somewhat improved

Left foot and ankle: Slhightly greater decaleification 1n mud-tarsal regron  All
bones had grown

After fitting of hemophilta Hessing brace, a maintenance cast was appled
from toes to below knee Left hnee jomnt could be completely extended and
was suppnned by a poslenor fleable hnee splint and 3 mch Ace bandage The
new or was then delnered and a knee cap added

Last Follow up (3/10/56).

Case #7559 (Age, 10) (See Figure 40)

History: Ancestory negatne for hemophilia, brother, age 12, a hemophthac

Age 8 years  Severe polio attach, treated at neighborhood hospital, when
treatment was stopped, patient was told to discard orthopaedic appliances
Walked with left-sided hmp

First Orthopaedic Examination (3/31/55): Left kip Musculature was quite
weak

Left foot Equmo-varus defornuty

LHH Treatment (4/19/55 to 4/30/53, 11 days): For postpolio equino-varus
deformuty of left foot, causing left-sided hmp and requiring correction

Duning this hospital admission, correction of 20 degrees to dorsifiexton of 110
degrees was obtamed by a Quengel cast apphed to left leg from mud-tlugh to
toes A mamtenance cast, not intended as a walling cast, was then applied, and
patient was discharged wheelcharr ambulatory

Ambulatory Treatment (5/7/55 to 6/21/53), After removal of maintenance
cast, a wedge cast was applied holding foot at angle of 100 degrees and knee
complete extension  Cast was wedged to point where dorsiflexion of Icft foot
was possible to 90 degrees Without weight-beaning, left foot had developed a
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3 I

toward us rather than previ q position. A
plaster model was made of left foot and lower-leg to be used in manufacture of
a spiral-bar lower-leg brace with ankle stop, Leg was then immobilized in a

cast until spiral-bar brace was delivered, Brace was well tolerated
and patient became ambulatory.

Examination (7/13/55): Right elbow. Recent hemorrhage Moderately en-
larged but without Jocal heat or pmn This was patient’s Brst jaint involement.

Patient’s gait was satisfactory Lower-leg brace to be removed when swim-
ming.

Ambulatory Treatment (7/12/55): Right elbow: A protectve splnt was
made to be apphed with a 2 inch Ace bandage if and when hemosrhages o~
curred into elbows.

Examination {9/21/55): Patient was hospitalized for 2 weeks dunng Angust
and on bed rest at home for another 2 weeks, receiving 14 transfusions for hema-
turia He also had 2 mild hemorrhage mto right ankle for which he recened
two transfustons  Good recovery.

Rught clbow  Stfl shghtly enlarged, AGE 160 degrees, no other symptoms

Electromyogram (LY 9/28/55): As paralytic foot drop was due to ser
sidual weakness of left tilnalis anticus and posticus muscles, patient was re-
ferred to hospital for electromyogram to determine if muscles could be de-
veloped by electnie stimulation and evescises Electromyogram revealed definite
paralysis of greater part of tibiahs anticus Extensor digitorum longus showed
partial denervation while all other muscles were normal. Specral therapy was not
mdicated.

Examination (3/3/56): Patent was recently discharged from a two-week
hospital H h

! where he 113 fusions for into nght
knee joint and right thigh Since then, knee again became painful and swolles
as soon as he began to walk,

Right knee jomt. Markedly swollen, moderately painful Ballottement of
patella mdicated presence of considerable amount of fluid AGE 170 degrees

Other L Virus infection wath gastro-intestinal symp and pamn
in Jower left abdommal quadrant. g

Ambulatory Treatment (2/3/56 to 4/19/56): Posterios flexible knee splint
for right knee,

Examination {4/18/56): Patient was hospitalized frequently betucen Fi ‘ebru-
ary and Apnl 1956 for mnternal b h and } ia requinng many ad-
ditional transfusions

Right knee ot Markedly enlarged. AGE 160 degrees, i

X-ray (4/19/56): Knee jomts. Increased soft tissue density indicating synd-
vitis on right side Osseaus structures were rather poorly developed and all bones
showed considerable decalofication Lower portion of Iemur'and patella a[;
peared larger on right than on left side No evidence of cartilage destructio
and bttle, if any, articular surface irregularity on either side. .

Ambulatory Treatment (4/19/56 to 4/26/56): Application of extra Itgnglz 5}0 -
terior fetible knee splint to right leg, patient to remain wheelchair ambulatory
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untdl condition of nght knee had wuy d and il had been

obtmned
Examination {4/26/56): Rught knee jomt  Pamless but enlarged AGE 170
degrees  Sphinting was sufficient for immobihzation of joint
Examination €5/3/56): Raght knce ot Pamless, AGE 170 degrees
Sphnt reapphed, dorsum of nght knee to be werghted for long peniods of
e.

Examination (3/10/56). Reght knee jowt  Completely extended, sphnt re-
apphed

Exomination (5/19/56): Right hnee jomt  Recwnrence of flevion contracture
from soft tissue swethag m pophteal regron

Ambulatory Treatment {5/19/56), New sphint apphed to nght knee

LHH Treatment (5/24/56 to 6/19/56, 26 days}: For hemophba and acute
b hage nght & leg, phila nght knee, and postpole equimo-valgns,
left foot

Ezamination (5/24/56): Fatient was pale, restless, m acute pamn

BReght lower-leg  Maumom swelling, skin discolored, taut

Right anhle ond foot Shght puffiness bot no motor or sensory mpurment

After refnigeration and transfusions with whole blood, there was no further
pan A protectne cast was apphed hokhing nght kace 1n wmost comfortable
position of 90 degrees of Bevson and nght foot in best possible dorsiflevion of 3100
degrees This was repeatedly changed as condition wnproved  Discharged with
mantenance cast

Ambulatory Treatment {(6/18/56 to 7/5/56): Patient continued to wear mate-
tenance cast on nght leg and remamed under treatment

Case #6224 (Age, 12) (See Figure 34)

History Mother’s father and uncle, patient’s brother, age 14, hemoplnhaes

Age I Fust hemorrhage when patrent cut fremulum of tongue

Age 7 Frequent falls on nght hnec resulted 1 hemarthros followed by flex-
son contracture At first, a short period of traction was snfficient to straighten
out the leg  Anather fall, 3 months later, caused a mew flenion contractare, which
made walking impasable far one year

Age 8 Pahent was treated ot a hospatal for flevion deformity of nght knee
A large cast was applied extendmg from axilla to anclude nght foot  After re-
moval of cast, leg was straight A brace, worn for some time, was finally dis
carded and an attempt was made to restore function to hnee by massage and
other physieal therapy Treatment was successful t the evtent that patient could
walk without a hmp  For 2 years, nght knee remamed asymptomatic and pa-
tient was able to attend school and to swam

November 1932 Patient fell an night knee and at same time may have .
jured night elbow  Knee was treated wath we, and swelling and pamn gradually
Qsappeared  Dunng bed rest. patient developed hemorthage into right side of
neck, followed by muscle spasm  Hemorrhare was stopped by transfusion of
whole blead
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First Orthopaedic Examination (12/8/52): Crutch ambulatory; good general
condrtion.

Right elbow: Moderate enlargement chiefly due to soft tissue swellmg  Pal-
pation revealed thickening of capsule, Moderate pain on pressure over ulnar
aspect of elbow AGE 150 degrees, AGF 70 degrees, Some restriction of pro-
nation and of supmation of forearm

Right knec joint- Moderate deformity suggestive of involvement with hemo-
philic arthropathy. Minimal degree of local heat, very little soft tissue swelling,
no ballottement of the patella. Motion Iimited to AGE 130 degrees, AGF 100
degrees. Definite tendency toward valgus position. Considerable atrophy of
musculature of night leg,

LHH Treatment (12/8/52 to 12/22/52, 14 days): For fledon contracture of
nght knee

X-ray (12/9/52) Right elbow: Mild degree of hemophilic arthropathy wath
considerable increase 1n density of soft tissues of joint Shghtly generahzed de-
calarfication  Articular surfaces showed shght irregularities in companson with
left side but no significant thinning of articular cartilage, Juxta-articular cysts
were noted 1n proximal end of ulna and, to a lesser degree, in medial condyle
of humerus.

Right knee joint  Showed all cl ristic signs of a mod hemophil
arthropathy. Articular surfaces of femoral and tibia condy les were irregular Ar-
ticular space was dimnished but sufficiently well preserved, Femoral condyles
showed usual broademng Changes were most marked at patella which was
squared off and had lost its dstal third There were some cystic areas in patella
and very small cysts throughout the proximal epiphysis of tibia. Osseous struc-
tures showed decaletfication wlule soft tissue shadow density was increased

Duning hospitalization, a flevion contracture of the nght knee joint with ex-
tension limited to 130 degrees was corrected by a wedge cast hip spica untrt
AGE 170 degrees was reached. A plaster of Pans model was then taken of leg
to be used for a hemophiha Hessing brace, and leg was immobilized in a mainte-
nance cast applied from toes to below groin, These procedures were performed
under Avertin anaesthesia, supplemented with mitrous oude. Patient was dis
charged crutch ambulatory, beaning weight on night leg.

Ambulatory Treatment (12/29/52 to 1/9/53): Patient received hemophihia
Hessing brace with Lofstrand spring jomts at knee for right leg. Crutches were
discarded and patient became ambulatory with one cane.

Examination (1/31/53): Right knee joint- AGE 170 degrees.

Right I leg: Pahent d in ises for i dorsiflexion and
plantar flexion at ankle and for heni X of 1 X

Examination (4/8/33): Patient leading active life, handled orthop:
ancé very well.

Pnghrtyknce joint, No recurrence of pain or disablht:/. 'S?H modemtel);'] er:-
larged, and showing oniginal deformity No fluid within joint, no local :'ﬂld
AGE 175 degrees Without brace, patient eould flex knee to 140 degrees
stand and walk, but was advised to wear brace most of ime,

e "
aedic appli-
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Right foot Some subtalar ngidity which did not permit supination This was
mam cause of external rotation of foot

Xeray (4/8/33): Right foot and ankle Moderat lhized decalcifi
of all esseous structures and some of trabecul but no evid of
hemophilie arthropathy.

Ambulatory Treatment (5/27/53 to 6/4/53): Hemophilia Hessing brace for
nght leg was reparred and measurements were taken for a Hewstt elastie brace
wuth ngid postenor bar and one-piece tongue for nght knee for summer use.

Examination (6/18/53): Right knce jont Hemophiha Hessing brace was
disearded, and Hewitt brace worn without recurrence of pain or swelling

Examination {12/10/53): Patient walked without hmp Wore Hewitt brace
on nght leg, but not regularly No difference i length of legs Tendency to-
ward genu valgum on nght side and to external rotation of nght leg was agam
noted

Right knee joint Range of motion from AGE 170 degrees to AGF 100 de-
grees

Xray (12/10/53): Right knee joint  Decrease i soft tissue enlargement and
density.

Examination (2/22/51): Internal hemorrhage (2/8/54), for which one whole
blood and one plasma transfusion were administered

Fall onto nght buttock resulted mn large hematoma in medsal distal quadrant
of nght buitock and smaller one over greater trochanter Patient was bed-
ndden When he attempted to walk, be was unable to assume crect posture
Ambulated with marked nght-sided hmp using cane, and had pam throughout
night lup, Pale, sick, and had lost considerable weight, Motion at nght hip re-
stricted by definite flevion, abduction and external rotation contracture A shght
flecion contracture at nght knee was secondary to hip

Ambulatory Treatment (2/22/54). Patient was to remain m bed until fleaion
contracture of nght knee and contractures at nght hip were corrected Two sand-
bags were to be placed agamst lateral aspect of nght foot to prevent external
retatron To remain prone for at least three 1-hour penods a day with sandbags
on night buttack

Examination {2/25/54) Right Tup  Marked muscular spasticaty throughout
p region No evidence of new hemorrhage, and patn apparently did not ongi-
nate from orgamzed restdual hematoma over nght greater trochanter and m
nght buttock

Xeray (2/25/54). Pelus and hip jonts Transverse fracture throughout dis-
tal part of fernoral neck

LIH Treatment (2/25/54 to 3/4/54, 7 days)- For fracture of neck of femur
without displacement

Under general Avertin anacsthesta, a hap spica was apphed to nght side, ex-
cluding distal third of lower-leg and fmt Fught bap was held 1n neutral rota-
tion, 10 degrees of abd and 1Y Cast was well tolerated
and patient was discharged crutch nmlmmor). walling very well

Ambulatory Treatment (3/18/54 to 3/31,34). Cast was ‘reanforced by an old
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aluminum spiral-bar hip brace to permit use of 2a ischial seat steap when watking
Cast was removed without recurrence of swelling or pain and kaee could be
extended to 175 degrees Patent 1 no fusther immobil m cast, acr
tvities were to be resumed as tolerated, to attend schoal after another weel:

Xeray (8/31/54): Rught hip  Healing of fracture hine with good callus forma-
tion Fracture ltne hardly visnahized

Examination (4/24/54): Raght leg Some muscle spasm throughout muscula-
ture of nght thigh o hamstrings as well as m adductors. No evidence of hema-
tama  Raght-sided bmp seemed to be caused by pain on posterior aspect of leg
close to knee jomnt  Pabtient to remam off feet as leng as pan and muscle spasm
continued

Xeray {4/24/548) Right hip jount  Fracture bne in femoral neck was com-
pletely obl d by callus formation, and hardly visible, No evidence of other
new pathologic changes.

Examination (1/14/55); Right wrist Hemorwhage on volar aspect 2 weeks
ago Had moderate pain and could not use hand  Most of swellng and mfiltra-
tion from recent hematoma appeared on volar aspect of forearm just above and
at wrist Marked tendemess on palpation and considerable restriction of mo-
tion of wst and Bngers Wrist held in flevion of 150 degrees and fingers could
not close to 2 Bst. Imparment due primamly to crowding of all structures m
tunnel en volar aspect of wrst from hematoma.

Ambulatory Treatment {1/14/53): Patient was given fleuble dorsal splint
to protect west and hand from undesirable motion and permt gradual correction
of Bevion contracture,

Examination (1/27/55). Poor general condition, pale and depressed.

Patient stll platned of paw and disabilty throughout right wrist and
hand Had difficulty wnhing  Evamunation shoved slow but definite progress 1n
healing. Complete recovery without ressdual contracture evpected. Patient was
to discard sphat

Mail Followeup (7/20/56). Patrent was well and aitending school.

Case #6150 (Age, 11)

History: Four generations of hemophitacs on mother’s side.

Cycle Every 3 months, especsally during spnng and falt

Casgulation tune more prolonged m February and early Maxch

At 18 months. lnternal hemorrhage ito chest.

Right knee and Ieft efbow. Recurrent hemorshages for 2 years pror to first
orthopaedic examination

Patient wore no orthopaecic apphances, had received more thin 50 trans-
fusions of whole blood R

Attended school until right knee became worse.

First Orthopuedic Examvination (10/20/52): Patient was bedndden

Right knce jomt  Enlarged, due to recent hemorrhage. Ballottement of P;o
tella nchented presence of free fluid withw joint. AGE 170 degrees, AGF

degrees
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Right ankle Recent } with derabl of dorsifl v
and of supmation.
Left elbow AGE 160 degrecs, AGF 70 degrees, pronation and supmation
were not imited. Patient was left-handed
Pedes plano valg II/1IT
Xray (10/23/52). Right knee jont. Enlarged and contaming considerable
flurd, probably blood, but no evidence of juxta-articular or articular bone path-
ology.
Left elbow Early changes of hemoplthe arthropathy
Ankles Definite mvolvement with early stage of hemophuhc arthropathy, Ar-
ticular cartilage was thin and there was some wregular destruction of articular
surfaces of astragalus, more marked on left side
LITH Treatment (10/23/52 to 11/8/52, 16 days): During hospitahzation, an
acute hemarthros of nght knee joint, a hematoma at nght ankle and ngidity of
nght foot due to hemophilic arthropathy were treated by bed rest, sphinting, re-
fnigeration and plasma The patient recened a hemophila Hessing brace with
Lofstrand spring jomnts at the knee for Ius nght leg and a celluloid plate was
prepared for the left foot When discharged, patient was able to stand and walk
without drscomfort
. Ambulatory Treatment (11/13/52) Patient recened cellulad plate for left
oot
Examination (4/30/53): Right quadnceps was so strong that springs for ex-
tension of Lofstrand hnee joint were discarded and patient was to sleep without
hemophiha Hessing brace
X-ray (4/30/55); Knee jomts Moderate degree of
tion of osscous structures  Articular surface of medial femoral and tibral con-
dyle of nght knee showed shght Battening and iregularity There was evidence
of soft tissue swelling and capsular thickemng at night kaee  Soft tissue molve-
ment of night knee was shghtly more marked than on films taken on 10723/32
Ambulatory Treatment (6/30/53 to 7/7/53): Patient recened Hewtt-tvpe
elastic brace with postertor hinge for right knee to wear throughout summer as
tolerated 1 place of lemopltha Hessng brace The cellulowd foot plate for left
foot was to be discarded throughout summer
Examination (2/4/54) Rught knee jomt  Asymptomatic after periods of re-
current swelling and shght ballottement of patella
Examination (6/3/54): Right knce jomt Remaned asymptomatic after
Hewatt knee brace had been discarded for 1 week
Ezamination (8/26/54). Pam m left hup regon  Started to walk with hmp
due to flevion contracture at left lip  Some tenderness on palpation of left
lower abd 1 drant E: 3 d ruld ) 1 mto ho-
Dsoas muscle preventing complete extension of left lup
Treatment  Bed rest and periodic weighting of left buttock  Good recovery
Examination (5/31/55): Patient, who had grown considerably, had suffered
many mternal hemorrhages as well as considerable bleeding 1ato night knee, nght
ankle and nght hip 1 the 9-month interval between examnations

Tred docalefi
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Right hip: Moderate flexion contracture,

Right knee joint- Restriction of extension to 165 degrees. Some swelling and
local heat on dorsum, but no tenderness on pressure. Circumference of right knee
was 1 em, larger than that of Jeft. No pam on weight-bearing.

Xeray (5/31/55): Right knee joint: More soft tissue swelling and increased
density since 6/30/53,

Ambulatory Treatment (5/31/55 to 6/28/55): Splinting until full extension
of right knee jomt was restored Rest for 2 periods of at least 1 hour each day
n prone posttion with 10 Ib weight on right buttock to correct flexion contracture
at night hip.

Examination (8/31/55): Splint was not worn.

Right knce joint  Considerable pain, marked enlargement with moderate de-
gree of local heat, tenderness over internal and external semilunar cartilage, and
shght restriction of complete extension. Increase in degree of external rotation
of tihia,

Ambulatory Treatment (8/31/55 to 9/6/55); Sphnting and complete rest

Examination (9/6/55): Right knee joint: Less pain and swelling.

After 3 years of home mstruction, patient was to return to school for a 6
months” trial period

Ambulatory Treatment (9/6/55 to 10/13/55): A plaster of Paris model was
taken and a new hemophiia Hessing brace for the nght leg was made with
Lofstrand spring joints at the knee to maintain the knee joint in an asymptomatic
condition and enable patient to attend school. Appltance was well tolerated. Knee
jomnt showed defimte improvement and patient returned to school. Use of a large
orthop D was indicated 1n this case as recurrent attacks of pam
and swelling had occurred after the original hemophilia Hessing brace had been
discarded m July 1953

The right leg, protected by the new hemophilia Hessing brace, illustrated 2
marhed degree of external rotation of lower-leg, which, in addition to some de-
gree of valgus, d from unilateral develop of ah hilic knee
jomt

Last Follow-up (5/3/56): A ding school, no plai

Case #6597 (Age, 38)
History: Three brothers who were not hemophiliacs, negative ancestory.
Furst symptoms when cutting first teeth, 5
Age 9. Imury to right knee jomt, followed by recurrent hemorrhages into

J0int
Other jonts Elbows, left knee,

Age 28 Appendectomy, survived after many transfusions

Age 29: Diagnosis of torn cartilage in nght knee joint; arthrotomy performed
which almost cost patient’s hfe. Many transfusions. After operation, nght knee
jomnt deteriorated considerably, but 1n recent years became quiescent and almost

pamless . »
1951-1953+ Hospital admissions for hemorrhages into left knee joint.
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July 1953- Hospitalized for hemorrhage into night elbow

Orthopaedic appliances. None

Profession. Theatnical agency

Compl R, and pawful } mto left knee joint, consider-
able disabulity on standing and wallung, frequent swelhng and pan in right
elbow which had increased in recent months and were partly attnbutable to pa-
tient’s dependence upon arms for weight-bearing

LHH Treatment (8/24/53 to 9/11/53, 18 days): First Orthopaedic Exammna-
tion (8/24/53): Good general condition

Left knee joint. Quute panful with local heat, but little swelling and no bal-
lottement of patella  AGE 150 degrees, AGF 120 degrees.

Rught knee joint: Large, nregular and adherent scar from arthrotomy in 1944
No soft tissue swelling, ngid in extension of 170 degrees wath only a few degrees
of Bexion,

Right elbow* Tenderness and shght soft tissue swelling on radial aspect of
jomt without significant enlargement AGE 150 degrees, AGF 70 degrees

Left elbow  No pain, shght restriction of extenson to 160 degrees

Xeray (8/24/53): Left Rnee jomnt: Soft tissue swellng and increased density,
some i ¥, With tendency toward fl of artieular surface of femoral
condyles, mild productive changes at margms of patella and at intercondylar
notch of femur  Suggested synovitis and a mild degree of degeneratne jomt
disense with well preserved articular space  Symptoms were not charactenstie
of hemophilie arthropathy

Right knee joint  Quite marked destruction of articular surfaces of patella,
femur and tibia with marked thning of articular cartilage, almost complete dis-
appearance of articular space between patella and femur, flattening of femoral
condyle, jucta-articular cysts particularly in center of tibual plateau, generalzed
decaleification of muld degree Filns suggested that greater part of present patho-
logie changes did not occur during childhood and adolescence but later m hife,
Pprobably following arthrotomy m 1944

Right elbow: Minimal structural irregulantres of all articular surfaces Osse-
ous structures had an almost normal apyp without & decaterh
tion  Suggested an carly stage of degeneratne jont disease rather than hemo-
philic arthropathy,

Left elbote. Juxta-articular cystic areas in esternal condyle of lumerus, thin-
ning of artricular space between humerns, radis and ulna, spotty decalcification
cose to articular surface of ulna and mn head of sadis which appeared shghtly
larger than on nght side These changes may have represented an early stage of
myvob nt with b hal, hropathy a long time ago

At outset of this hospital admussion, the left Jeg was treated by means of bed
Test, refrigeration, medication and sphinting These measures were followed by
appheation of a wedge cast from toes to below grom which corrected the flevion
o—ien 4 At . s o N e

- of-
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The nght knee jomt, paintess but almost completely rigid, vequited the pro-
techion of a Hewstttype slastic knee brace,

The right elbow, which had suffered repeated episodes of painful swelling due
to small hemorrhages, responded well to £ of antshemophilie plasma.
Patient receved a fiberglass jontless brace for protection of this jomt.

Examination {(12/7/53): Right elbow- Recurrent pain on postesolateral aspect
and some loss of motion. At least 3 days each week, elbow became swollen, pain-
fuf and suff Fiberglass brace did not afford much help although it was wom

two-thirds of time Palpati led some thickening of capsufe and tender-
ness on pressure but nio Jocal heat AGE 150 degrees, AGF 90 degrees Very httle
of and

Knee yoints  Asymptomatic, Jeft knee was in complete extension

Xeray (12/7/53): Right elbowe §light degree of spotty decalerfication through-
out fateral condyle of humerus, particularly close to articular surface

Diggnosis: Neither vray nor clinscal findings were suggestive of hemoplilic
arthropathy at right elbow This was possibly synovits and an ealy stage of
atrophic arthnits wdependent of hemopbilia. Recurrent painfal swelling may
have been related to use of cane. Treatment. Butazohdin®, and Aspirt of neces
sary
Examination {4/5/54): Left knce joint. Asymptomatie. Occasional steps
taken without brace had mot produced tendency toward flevion contracture, pa-
tient to gradually discard hemophiha Hessing brace and to be provided with 2
Hewitt elasac kaee brace with well-padded, ane-piece tongue and solid steel bar
m back

Right elbow. Pamnless, range of motion from AGE 160 degrees to AGF 80 de-
grees, 1 of arm ! dition, Bherglass splint had been dis-
carded

Right knee jomt  Hewntt elastic knee brace had been discarded

Patient was well standardized with Butazolidin®,

Ambulatory Treatment {4/5/54 to 4/6/54); Fitting and dehvery of Hewitt
elastic knee brace for left kuee

Examination {8/16/54): Fatient no fonger required hemophiha Hesswig brace
for left feg. The Hewstt elastic knee brace without hinge was well tolerated
Yower remained asymyg and patient waltked quite fast occa-
sionally usmg one cane,

Right elbow Occanional pain and swelhng without evidence of hemorrhage.
Minmal soft tissue swelling eusted at postesolateral aspect. Flewon was se-
stricted to 90 degrees

LHH Treatment (8/X7/5% ta 8/24/54, 7 days): For evtraction of toath Aver:
tin anaesthesss, no hemorrhagng, good recovery

Ezamination (3/10/55): Continued with B
that medication was hardly required

Knees Asyroptomatic, patient walked well without orthopaedic apphances
No hemorshages.

Left knce  AGE 170 degrees, AGF 150 degyees

hn® although patient felt
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Right knce  AGE 170 degrees, AGF 155 degrees

Right elbow Occasional pain, no swelling, no sigmficant deformtty AGE
140 degrees, AGF 90 degrees Musculature of arm in excellent condition  Pattent
was advised to wear fiberglass brace when pain occurred

Last Follow-up (June 1956): Letter reported that patient was walking very
well yathout orthopaed: ! and had d free of hemorrhages and
pan Routmne orth di was scheduled for September 18, 1936.

Case #6003 (Age, 17) (See Figure 56)

Ihstory: Family history negative for hemophtha

Circumersion  Bleeding for several weeks

Age 5 Laparotomy

Age 7 Hemorrhages into left knee and left ankle

Other joints Left elbow, shoulder and wnst, nght knee and ankle

Internal  Abdominal, nght ear

Cycle Spring and fall

Had all common childhood diseases except measles

Treatment At least one hospital admission per year, total of 100 transfustons

Orthopacdi Open lengt! of nght Achilles tendon, traction
for night leg, drop foot mght splints These did not prevent development of de-
;omuties Since age 10, patient wore Klenzak brace with drop foot spring on left
eg.

Schooling: Tutored at home

Disability: Wheelch bulatory, pletel bulatory for only I week
during 2 years prior to first orthopaedic exammation

First Orthopaedic Examination (6/7/52): Right shoulder and elbow Aside
from recent hemorrhages 1nto subcutaneous tissues, function was normal and
musculature was well developed

Right wrist  Swelling and pain, joint was thin with restrction of dorsifiexion
and yolar flexion as well as minimal limitation of supmation  Due to recent hemor-
thage into nght wrist, patient <hd not use his hand and resisted passne dorsi-

exion,

Left shoulder Invol wath 1 hilic arthropathy and recurrent suls-
Iuxation  Elevation restricted to 160 degrees, abduction to 90 degrees

Left elbow. Moderate deformity due to hemoplulic arthropathy with esten-
sion hmted to 125 degrees Flevion was normal  Supmation of left forcarm re-
stricted to 50 degrees  Flexors were much stronger than extensors

Left wrist Pamnless but showed no active dorsifieon  Gup of hand was
weak Fifth finger was stff

Right knee ot Marked im o} t wath ] hulic arthropathy, AGE 130
degrees, AGF 70 degrees

Left hnee joint  Almost frecly movable and pamless, AGE 175 degrees, AGT
70 degrees

Left foot Marked eq Jef with almost complete ankylosis.
Musculaturc of left Jow er-leg showed advanced atrophy
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Right foot: Equino-varus deformity similar to that on left side despite open
lengthening of tendos Achillis Shght motion at right ankle, Atrophy of muscula-
ture of lower-leg not as marked as on left side.

LHH Treatment (6/24/52 to §/29/52, 66 days); For flevion contracture at
right knee jomt, pain at right wnist, multiple hemorrhages

X-ray (6/30/52): Right wrist and hand- Carpal bones and distal articular
surface of radws showed minimal but defimte wrregularities, probably due to
munute hemorrhages into hones. Little generahzed decalcification

Durning this hospitalization, a wedge cast was apphed to right leg from toes to
below grom, holding knee 1 extension of 145 degrees. Foot was placed m
neutral position with as much dorsifiexion as marked and rigrd equinus deformity
permitted  After five wedgings of cast, a plaster model was made of leg for a
hemophilia Hessing brace with Lofstrand spring joints at the knee and without
ankle jomts Thereafter, a maintenance cast was applied holding knee at AGE 160
degrees A plaster model was also made of the left leg to be used in the manu-
facture of a hemophilia Hessing brace with Lofstrand spring knee joints. Knee
remamed fully extended but no correction of the equino-varus position of left
foot was possible Subseq; i d d that left ankle and foot
were more relaxed than when onginal model was taken. Foot was held in good
Jongstudinal alignment with long aus of leg and a new model of foot and ankle
was taken Flevion contractures at knee joints were fully corrected and patient
hemophilia Hessing braces with built up foot sec-

was discharged wearing two
tions pletel lating the marked equi rus deformity on both
sides Patient was able to stand and walk with two canes and with no pain on

weight-bearing.

Patient also recerved Sterhing Bunnell’s active splints for dorsiflexion of wnists.
Wrsts, hands and fingers, with exception of left fifth finger, became freely mov-
able and pamless.

Elbows became pamless, and flexion contracture which limited extension at
Jeft elbow to 150 degrees was of httle sigmficance to left arm. Patient’s left elbow
was fitted for an active correcting wire sphnt built Iike a Sterling Bunnell wrist
splint
Patient was advised to correct shght flexton contracture at right lnp (150 de-
grees) by resting daily in prone position

General condition was greatly improved.

Examination (1/24/53): Patient walked well without canes or crutches, al-
though he had some difficulty balancing body when standing.

Right knee jomt  AGE 170 degrees, no range of motion. Quadnceps was st:ll
s weak that brace had to be worn with sprngs at knee in maximum tension. No
attempt to flex the jomt to be made. .

Left knec jomt  AGE 180 degrees, AGF 90 degrees. Quadriceps greatly m-
proved

Right elbow’ Freely movable.

Left elbow* Range of motion
Function within this range was painless.

from AGE 130 degrees to AGF 60 degrees.
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2/20/53, Hemorrhage into left hnec joint was not treated with plasma im-
meduately, bedridden 3 months, complete recovery

7/13/53: Hemorrhage into nght lumbar regron, plasma admrnistered im-
mediately; quick recovery

Examination (8/4/53): Drving car. Extensive vse of brace for left elbow
resulted tn greater range of motion. Left wrist and hand were asymptomatic and
left thumb was no longer numb  Patient was able to stand on night and left leg
alone without support. Preferred small crutch for balance when walkmg ont-
doors. General conditton was good

Right arm: Nonmal function

Left shoulder Elevation and abduction showed defect of 30 degrees

Left elbow- Range of motion from AGE 140 degrees to AGF 45 degrees, an
ncrease of 25 degrees

Left forearm: Pronation normal; supination showed defect of one-third of
rormal range,

Left wnst and hand  Wrist almost free, fist was powerful with ecception of
£fth finger which did not participate,

Right knee joint  AGE 150 degrecs, no flevion  Right quadriceps showed im-
provement

Left knee joint Range of motion from AGE 170 degrees to AGF 120 degrees,
recent hemorrhage had decreased range of motion

Hips No pain and no significant restriction of motion

Xeray (8/4/53). Peless and hup points  Symmetnical and normal deselopment
of osseous structures of pelvis Right acetabulum somewhat flatter than left
Femur showed lack of development, more marked on left side  Head of rght
femur showed shight def , No evid of hemophilre arthropath

Right knee jomnt: Mode generalized decal of all osscous struc-
tures, Shaft of Bbula unusuatly thin Patella was plump, showang shortenmg and
broadening of 1ts chistal pole Articular space was greatly diminished with some
destruction of articular cartilage and some juxta-articular cyst formabon of shght
degree 1n external femoral condyle Distal end of femur showed shght valgus
deformity due to overgrowth of medial femoral condyle

Left Rnee joint  Same degree of generahized decalcsfication as on night side
Articular space was much better preserved mdicating that joint would remun
freely movable provided hemorrhages could be prevented Fibula was thin but
fess so than the nght. Patella showed normal size but some defect m articular
surface opposite femoral condyles, There was very httle structural change sug-
Eestive of hemoplulie arthropathy in femoral and tibal condyles, but tiny cysts
were well visualized

Right foot and ankle Marked generahzed decalaification of all osscous struc-
tures, almost complete anklyosis of ankle jomt and markedly dimmished asticular
spaces throughout tarsal and metatarsal structures  Foot showed equino-varus
deformity of highest degree {almost 150 degrees) and ankle ot showed some
valgus position due to overgrowth of regon of medial malleolus

Left foot and ankle Same degree of equinus position of 180 degrees as on
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sight side Osseous structures were better caleified, particularly above ankle, and
ankle jomt was better preserved than on nght side  Less marked varus deformty
of tarsus and metatarsus than on right foot.

Comment; Chmcal and vray evaminations showed steady pragress m re-
habibtation of stance and locomotion which could not have been ongmally
anticipated

Examination (8/9/54); Small hemorrhages into right knee joint and right
elbow m past year

Orthopaedic appliances had been so successful that canes were completely
discarded. Patient drove car, worked vegularly as anto salesman while contim
ing as honor student at college As he could not stand or walk without ortho-
paedic apphances because of equi rus def , he should fly have
small appl corresponding 1n jon to } teg and foot sections
of hemophihia Hessing braces he was wearing, These provided such satsfactory
protection and stalahty that patient wished to continue wearing them although
us control over his knee jomts indicated that they were no longer necessary.

August 1954 {0 December 1955: Hemorrhages into right etbow; left palm,
left anlle, also gastro-mntestinal bleeding

Examination (12/19/53): Knees Asymptomatic with good stabihity and com-
plete extension at nght knee, shght of compl but feven
1o almost 80 degrees at Jeft knee  Function was so good that hemophilia Hessing
braces coutd be discarded., Museulature of both thighs was improved.

Ankles gnd feet No change m deformity,

Ambulatory Treatment (12/19/55 to April 1956): Plaster models were taken
for lower-leg Hessing-type braces without ankle jomt and with same platform
support for equno-varus deformmty of both feet. Braces, delivered by mail, were
not correctly fitted.

Last Followup (6/4/56): Patient returned for correct Bttng of lowerdeg

Hessing-type braces

Case #6331 (Age, 13}

History:; Only child, no known case of hemophilia in famsly. .

Apge 4 months  Hosprtahzed for hemarthages in nght arm. Other joints 1
volved Elbows Interna hemorrhages Kidneys, nose.

Age 8 years Patient fell on Jeft knee, hospitahred for 11 weeks and treated
with traction and vasts, discharged wearing two double-bar caliper braces with
g tocks at knee ) )

First Orthopaedic Examination {6/19/53): Patient was leading active hfe;
school, rough play on streets Crutch ambulatory weanng double-bar cabper
leg braces Good gencral copdstion  Stood and swalked just as well without braces
which did not fit i

Rught elbow  Shght xestuetion of extension and Hexion

Right forearm  Minimal restnction of supaton

Musculature well-developed, no pain.

Left knee jont, Shghtly enlarged wath flexion contracture of 143

degrees with
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posterior subluxation of tibia and moderate 1algus deformity Could be fexed
to 55 degrees,

Right Rnee joint- Range of motron from 155 degrees to 55 degrees

Left lowerleg  Considerable degree of external rotation probably onginat-
g from knee jomnt

Rught foot Marked valgus positon Internal malleolus was qurte promment
and covered with a small bursa due to pressure from brace

Xeray (6/23/53): Knee jomts Thinnmng of all articular cartilages and con-
siderable irregulanty of articular margins There was very hitle juxta-articular
st formation  Shght soft tissne swelling noted about both knees Early stage
of hemophthe arthropathy, shghtly more etensive on nght sxde

Right elbowe  Shght 1ol t with h hl h

Left ankle, Some mvolvement with hemophilte arthrnpnthy. with marked
valgus posihion of astragalus

Right ankle  Osseous structures appeared almost normal with excephion of
valgus posttron

LHH Treatment (7/’/53 to 7/21/53 14 days): Patient was treated for flevion
& and h of both knee jomts After plaster
models were made of legs to be used for manufacture of hemophihia Hessing
braces, wedge casts were applied on both sides Extension of nght knee was in-
creased from AGE 160 degrees to AGE 175 degyees, that of left knee from AGE
150 degrees to AGE 170 degrees Right knee was then mmmobihized on a pos-
tenor knee splint  After braces were fitted and delivered, patient was discharged
ambulatory wathout crutches or canes

Examination (8/11/53): Patient walked well

Examination (3/15/54): Patient reported nuld nosebleed, contusion of right
#lbow, and severe contusion of nght knee jom, followed by hemorrhaging

Right knee joint Moderate swellmy, no ballottement of patella. slight degree
of local heat, no sigmficant pam, AGE 140 degrees

Ezamination (4/19/54): BRight shoulder- Following acute hemorrhage mto
jount, there was mashed swelling, discoloration of skin, local heat

Right Rnce ot Stll moderately swollen, no evidence of flnd in jont, heat
or pain  AGE 150 degrees

Trcatment for right shoulder Plasma, bed rest, webags To semain at home

Examination (5/7/54). Patient was shil unable to attend school

Right hnee jamt- Superficral bruses over medal femoral condyle  AGE 150
degrees

Ambulatory Treatment (5/7/54) Lofstrand sprng jomt of nght hemophiha
Hessing brace was loched at AGE 150 degrees, and fitted with kuce cap to hold
knee securely m position and enable patient to bear weight on leg

Examination (5/25/54): Bight shoulder Marked ngdity Motion hardly
possible to more than 40 degrees of elevation and of ubduction Local heat
throughout jomt,

Right knce ot As prtwnt felt that knee could be exteaded well beyond
AGE 150 degrees, lock screw was removed
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Left forearm and wrist Shght discoloration of skin and puffiness throughout
wrist and hand  Pronation and supmation markedly restricted and quite painful,

LHH Treatment (5/25/54 to 5/29/54, 4 days); For new hemorrhages into
right shoulder and left forearm and wrist.

X-ray (5/26/54): Right shoulder- Shght Jecalcification of head of humerus
but no invo} with hemophil hrapathy.

Left forearm and wrist, No abnarmal findings.

Knec jonts  Improved caleium density of all esseous structures and no soft
bssue swelhng.

Ankles: Considerable valgus position, more marked on left side, with de-
creased caleium density of all osseous structures. No evidence of atticular in-
volvement or bone destruction.

As patient’s clotting time was fairly rapid, he received a transfusion with anti-
hemophibic quick frozen plasma Right shoulder and left wrist became less pain-
ful. After instruction n evercises for both arms to improve rauge of motion at
right shoulder and restore free supmation and pronation to left forearm, he was
discharged wheelchair ambulatory

Examination (8/16/54): Right knee joint: Suffered contusion. Joint, which
had been completely extended, showed AGE 150 degrees with moderate swelbng
and pattent was wheelchair ambulatory. Knee cap to be worn with hemophilia
Hessing brace to restore complete extension

Examination (8/26/51): Right knee jomnt AGE 165 degrees; less swelling,
patient had started to walk.

Examination (9/7/54): Right knee joint> AGE 150 degrees. Patient received
attachment for elastics to increase extension,

Examination (9/21/54): Rught hnee joint  Extension possible to 165 degrees.

Patient to attend school.

Examination (5/7/55): Patsent walhed well

Kay (5/12/55): Knee josats: Better calaifi , no further d

Examination (8/25/55): Left ankle; Recent hemorrhage.

Left knee joint  AGE 165 degrees, spring josnt locked sn matimum extension

. € N f et Ve renn aee 1o he used
. 1 no Jonger required
A . ‘ewved 2 new hemophila Hessing

brace for right leg.
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Ace handages, 191, 204, 212, 214, 216, 226

“Active sphints,” 90, 115, 134

Al Murray Space Shoe, 88, 99

Aldase®, 2

Alphateon, 107

Ambulaton  See cane, crutch, parallel bars,
walker, wheelchaur

Anaestheara, 7, 61, 64, 106, 107, m
141, 156, 175, 189, 206, 221

Analgeacs, 58, 60, 157, 163

Ankylosss, 20, 26, 42, 98, 101n, 118, 119,
124, 160, 161, 165, 237

Antibiotics, 146, 203

Anthemophihie plasma, 137, 146, 148, 153,
155, 183, 221, 223, 234

Anviety, 106, 109, 110

See aho ematioml stress, prychologwal

problems

Appendectomy, 130, 146, 161, 165, 232

Apphances Sce orthopacdic apphances

Am brice, 90, 197, 19§

Arm splint, 137

Arthnus, 30, 118, 157

Arthrodews, T8

Arthrotomy 233

Apiration, 6, 162 176, 203

Aqunn, 122, 147, 234

Atrophic mnsculature, 113, 126 135, 139,
140, 141, 143, 119, 157, 165, 172 160
181, 189, 195, 197, 200, 206 213 215
227, 235, 2%

“Automatic tramsmission, ' 157

Avertin, 7, 61, 107, 111 118, 175, 189
218, 229

llB,

208

Von Bacyer, Hane 63

Bed rest 59, 63 107, U0, 117, 140, 153,
156, 372, 177, 165 208 213, 215,
216, 220, 223 227 29, 231, 233,
2

29

Bednddinnes 103 121, 125, 130, 140, 147,
162, 164, 170 174 153, 198 20t 203

208, 211, 212, 211, 219, 229, 2
237, 240

Behavior prohlems 142 203 213

Bleeding  See lemotrivge

Bone destruction, 14, 63, 115

PBracemakung, 78 81, 99

Braun Borhler frame, 216

Brsement forcé, 64

Bucky diaphragm, 13

Bunnel, Sterbing, 90, 102, 118, 334, 238
“Burned ont” haiee, 147

Bursa, 192

Butazohdin® 186, 331

Callowties, 121, 122, 123, 129, 139, 110
Canes 9. 10, 11, 101, 103, 108, 112, 121,
131, 134, 140, 152, 158, 166, 174,
201, 208, 229, 231, 236
Case lustories, 103-241
abstracts, 163-241
narrati ey, 105-183
Cast and casts 7
catectine Sce eorrectine <asts
cutter, 54, 53, 72
hardware for 55-56
hinged, 141, 143
maintennee See mawntenince casts
protective See protective Cists
Quengel  See Quengel casts
spectal 76
spreaders, 55 T4
wedige See Wedte eavte
Cephiloliematomas 153
Claw hand 139, 156
Clotting defect 4 7, 32, 1 73 141, 153,
197
Codoine, 121 122, 147 213
‘Continous Action of Sinall Farges i Treat-
ment of Contrictures” 6
Contractures Treatnent of, 61
Comuluons 113
Comectinve cuts 6073, 118
Cortrvone, 121 122
Cortone 134
Cova valey 158
Creptatin 121, 128 140, 159, 150
192 193, 201 202

187,

Crutches 910 43, 76, 101 103 19, 111
N2 1% 121 124 136, 130, 134,
135, 137, 151, 154, 158, 159, {65,
172, 173, 183 184, 183, 164, 194,
215, 227, 237 234
forearm 104, 105

Lefstramt 136

(2511
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Cubitus valgus, 111

“Dauerwirkung Klemner Krafte ber der Kon-

gakmrbehandlung {Quengelmethode),
e,

Decalcificanon, 14, 16, 17, 18, 20, 29, 30,
79, 103, 108, 111, 115, 116, 117, 118,
123, 125, 126, 128, 130, 131, 132,
134, 139, 143, 144, 151, 154, 157,
158, 180, 184, 163, 166, 170, 171,
172, 174, 175, 177, 179, 180, 182,
184, 187, 189, 193, 196, 198, 202,
207, 208, 209, 211, 217, 218, 222,
227, 228, 229, 231, 240, 241

See also recalerfication

Decubitus, 79, 111, 113, 173

Degenerative jomt disease, 32, 233

Demeral®, 110, 121

Dental surgery, 125, 154, 165, 176, 180, 185,
186, 218, 220, 234

Dependency attitude, 106, 142

Dhagnoss, 12, 14-21

differentrl, 30, 32

Drathermy, 153

Differential diagposts, 30, 32

Dilantin®, 113, 156, 186

Double-bar braces, 7, 79, 86, 87, 113,
159, 165, 169, 238

Double-bar sphint, 108

“Durocel,” 53, 54, 58, 78

Ecchymases, 175, 241
Elastic anklet and stocking, 171, 192, 200,

Efbow
brace, 90, 218
deformty, 126
Electnc exercise mache, 116, 141
Electro-encephalogram, 113
Emotional stress, 60, 61, 75
leemy. 134, 156, 158
and equinus defc 81, 82,
86, 93, 99, 119, 124, 152, 155, 159,
160, 151, 162, 174, 197, 198, 199,
200, 204, 212, 214, 222, 224, 235,
236
spastic, 149, 150, 151
See also postpolio equinavarus defarmity

Family history See hemophshic ancestry

Flexion contractures, 131, 168, 181, 183, 184,
186, 191, 193, 194, 185, 205, 206,
211, 212, 213, 214, 216, 219, 227,
232, 238, 238

Fleuon deformity, 178, 181, 209, 210, 217

HEMOPHILIC ARTHROPATHIES

Fluid in ]Oln!s, 143, 175, 190, 209, 211, 219,
230, 241
Foot plates 7, 121, 122, 135, 141, 144, 224,

See alsl’ Lange-type foot plates, Whitman.

type foot plates
Fracture and fractures, 7, 21-23, 25-30, 44,

45, 46, 47, 48, 54, 98, 103, 124, 126,
129, 138, 139, 156, 158, 159, 172,
174, 178, 179, 197, 208, 229

bed, 118-119, 138

table See Roger Anderson fracture table

Genu valgum deformity, 20, 98, 113, 114,
149, 193

Hardware (for casts), 55-56, 61, 65
Headaches, 113, 124, 134
Hemarthros and hemarthrosis, 14, 16, 138,
151, 152, 183, 164, 177, 182, 197,
203, 217, 231
Hematomas, 109, 126, 129, 139, 140, 142,
152, 156, 160, 186, 167, 173, 176,
180, 186, 189, 209, 210, 213, 221,
223, 229, 230, 231, M1
Hematuna, 109, 122, 137, 151, 161, 191
Hemiplegia, 130, 131
Hemophiha Hessing brace, 10, 11, 22, 29,
44, 50, 51, 65, 70, 75, 80, 82, 89, 90,
92, 93, 94, 95, 96, 99, 101n 2017, 110,
112, 113, 114, 118, 117, 119, 121, 122,
123, 124, 125, 127, 129, 131, 133,134,
135, 136, 137, 138, 140, 143, 144, 143,
148, 150, 151, 152, 153, 155, 156, 158,
159, 161, 163, 165, 169, 172, 174, 175,
177, 178, 180, 182, 183, 184, 186, 187,
188, 190, 191, 194, 196, 205, 206, 208,
210, 217, 218, 219, 221, 222, 224, 225,
218, 229, 231, 232, 233, 236, 238, 239,
240
Hemnphilic ancestry and/or family, negative,
111, 114, 118, 121, 124, 127, 139,
14D, 149, 158, 160, 181, 183, 175,
178, 179, 185, 186, 188, 192, 203,
205, 215, 216, 221, 225, 232, 235,
238, 240
[Emnphl].lc ancestry and/or family, positve,
129, 132, 151, 152, 153, 159,
ms, 169, 171, 175, 180, 182, 185,
189, 195, 201, 208, 227, 230
Hemorrhages
cerebral, 124
eycheal, 4-5, 162, 182, 201, 211
death from, 11, 163, 169
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eye, 155
internal, 3, 5, 118, 329, 153, 165, 168, 174,
179, 182, 183, 213, 229, 230, 231

mtestinal, 108, 151, 152, 153, 213

tra-artienlar, 3, 130

fntracramnzal, 113

intracutancons, 221

aatramnscular, 3, 79, 182, 201

kedney, 128, 121, 134, 170, 174, 187, 2m,
220, 223, 238

rectal, 123, 178

recurtent, 60, 130

spontaneous, 3

subcutancons, 3, 79, 107, 139, 182, 20}

Herma aperation, 176

Nessing, Frednch von, 81

Ilecsng-type leg brace, 81, 87, 88, 91

ML, 1420 170, 171, 188, 192,

200, 220, 222, 238

Hewatt-type elastic knee brice, 83, 87, 127,
M1, 146, 147. 132, 163, 169, 177,
178, 180, 182, 184, 147, 188, 192,
196, 202, 204, 208, o, 241, 212,
213, 214, 215, 217, 220, 219, 231,
213, 2

HIIB See hemnphiba Hesing brace

ilobbard tank, 108, 203

Hyalnronid sse, 153, 157

Hydrovortone, 6, 123, 133, 157 162, 16,
200

Hypeenia, 17

Hyperteasion, 130

Mypesthesiy, 1m

Tmnelnfizaton 56, 133, (4%, 146, 147, (48,
49, 150, 157 159, 182, 184, 167,
172185, 198, 200, 292 213 244,
217 228

aRltration 167, 173 208, 214

Tngectians, 6 123, (13 157 164, 170, 180
203, 204

MMl seat, 145

Joint destruction 128

Jomt infammation, 157

Jordan flenry 1, 83

Jostaarticelar casts, M 1617, 24 25, 29,

3,36 63 116, U7, 121, 126, 127,
128, 130, 131, 199, 151, 170, 179,
180, 181, 187, 188, 190, 192, 194,
196, 206, 210, 215, M6 227, 233
“Kidney crystals,” 182
Mewrsad Drace, 235

Knee

brace, 11, 137, 207
See alyo Hewitttype elastie knee brace

“burned-oat,” 147
jomt contractures, 82, 6%, 105, 118, 124
Joint defornaty, 130, 331
splints, 9, 7, 99, 101n 106, 133, 13y
Lenox Hut, &84

Knuckle bender sphnt, 116

Lange-type foot plate, 123, 146, 150, 150,
188, 200

Laparotomy, 233

Leg brace See hemopluba Hewing brace,
Hesung-type Jeg brace

Lenox Ll fnee splint, 84

Lump. 152 185, 188, 165, 200, 201, 213,
229

Lofstrand crutch, 136

Lofstrand spring jats, 85, 70, 79, 80, 8ln,
59, 43, 96, 99, 107 108, U2 113,
14, 16, 122,123, 125, 127, 131,

133, 133 136, 40, 143 145 150
151, 155, 159, e, 161, 163 165
169, 172, 177, 182 183, 184, 166,
191, 192, 208 208, 210, 27, 222,

224, 215, 228, 231, 232, 233, 238
Lomph gland swelhag, 216

Mamtenance casts, 56n, TH, 7577 107, 112,

105, 131, 10, MP 14L 447, 158

153, 154, 153, 167, 183, 198 20¢

212, 217, 222, 233 2%
Mampulstion, 7, 111, 118, 156

Mentaf atotade 307 109, 10 21g
See afso poychological problans

Mental ntardation 160 188

Metatarsalgln 7

Meticorten®, 157

Microsomia, 30, 49, 160

\iller Abbott tubes 165

Monwmsn F 63, 64

Marphane, 129 157, {90

Susede spaym and spastty, 84, 108

160, 14, 185 207 227 230
Wvenstis owsificans 22, 44

133

Aarcotie addiction and narcotas, 121, 123
129
Natonal Foundatton for Infantile Paralssis,
he,
Natwnal Hemophiha Forndation, The 7

Aansea, 12
Nenoas breakdown, 159
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Natrous pade, 238
Nasebleed, 239
Novocane, 123
Nursing care, 83

Obenty, 160, 183, 210
Githopaedic apphances, 7, 8, 9, 10-11, 60,
78-104, 128, 148, 150, 184, 210

fitting of, 59-101

imstrachions for e of, 101

types of, §1.99

See also under name

Orthopedic: Apphances, 53n
Qsteochondroma, 128, 169, 176
Qsteomyebiss, 143
Osteophyte formation, 128

Padding and paddmg matemals, 53-55, 61
Pan, 58, 60, 64, 111, 114, 121, 122, 193,
127, 128, 129, 130, I3, 133, 134,
44, 1535, 157, 158, 162, 163, 164,
166, 169, 170, 176, 179, 18p, 181,
186, 190, 181, 142, 104, 197, 203,
208, 21, 215, 216, 227, 228, 279,
233, 234, 235
Parallel bors (ambulstion awd}, 9, 103, 107,
131, 138
Patella
balloement, 141, 162, 167, 177, 190, 191,
208, 211, 212, 215, 2k, 230, 23
cysts, 23, 128, 138
deformaty, 17, 22, 26, 46, S6n, 126, 131,
147, 154, 138, 172, 179, 106, 207,
237
enlargement, 20, 113, 128, 162, 202, 222
squared-ofl, 20, 126, 154, 172, 228
Pentothal sodium-gas anaesthesa, 107
Physwtherapy, 7. 84, 154, 157, 183, 209
Plaster-of-Panis bandages, 53
Plaster-of-Parn casts, 8, 8, 13, 14, 28, 56-77,
1 116, 124
Plaster-of-Pans molds,
120, 129, 123,
137, 138,
183, 155,
. 173, 172,
, 181, I,
208, 217, 218,

137, 118,
131, 133,
144, 148,
165, 169,
184, 187,
208, 207,
08, 232,

56, ¥6-77,
127, 128,
140, 14t,
18,
183,
198,
224,

Plaster-of-Fanyy splint, 143

Flaster-of -Pans technsque, 5277

Poliomvelitis, 84, 225

Postpoher equinavarus deformuty, 7, 225, 226,
207

REMOPHILIC ARTHROPATHIES

Protective casts, 56.60, 173, 182, 221, 227

Psychiatne treatment, 106, 139, 140, 214

Peychological problems, 112, 142, 344, 148,
184, 200, 204

Pyychotherapy, 110

Psychabic reaction, 188

Quengel casts, 8, 13, 55, 56, BY, 6371, 90,
94, 112, 113, 115, 116, 118, 127, 132,
133, 136, 137, 139, 140, 148, 151,
154, 177, 183, 188, 191, 225
appheation of, §5-70
Radon owtment, 167
Recalofieation, 21, 26, 35, 137
Reflex dystrophy, 7
Refrigeration, 56, 59, 137, 149, 155, 157, 173,
177, 185, 200, 202, 204, 220, 213,
327, 233, 239
Renstance exercpes, 202, 213
Roentgenology, 12-5%
techmque of, 12-14
Roger Andesson hractuse fable, 65, 67n
Rutin, 201

Sandbag support, 75, 218

Setssars gaut, 149

Selesasss, 128

Seohoas, 157, 215

Sedation and sedatives, 58, 80, 110, 121, 190

Shoes, 99, 10%

See also Alan Murzsy Space Shoe

Symanites, 134

Sinusrdal stumelation, £E6, 141

Sleeplessness, 58, 185

Spasticaty  See muscle spavm .

Spsrab-bar brace, 184, 167, 190, 192, 203,
214, 226, 273

Sphinting and ~phats, 7, 70, 147, 151, 153,
155, 157, 159, 166, 188, 177, 119,
183, 184, 185, 195, 204, 08, 208,
212, 213, 217, 218, 9, 225, 231,
233

Stexhmg Bonnell, 90, 102, 116, 134, 236

Sulle cast cugter, 55

Steabisrmus, 149

Stryler cast cutter, §3, 75

Stryher cast beel, 199, 212

Subluxation hanges, 55, 56, 67, 69, 94, 112,
137, 151, 183

Sublusation of tibia, 5, 16, 16, 56s, 62, 85,
86, 69, 70, 79, 94, 95, 107, 1L 113,

118, 114, 130, 136, 137, 144, 154,

158, 165, 176, 183, 193, 105, 207,

2



INDEX

Sudeck’s atrophy, 35

Summary. Sce tabulition summary

Swelling, 60, 124, 128, 129, 130, 133,
17,

151,
166,
176,
, 192,
L, 205, 2
213, 215, 216,

157,
167,

159,
169,
180,
194,
L 209,
217,
234,

142, 14,
164, 165,

219, 7, 232, 233,
Synowitis, 13, 14, 18, 184, 175, 233

Tabulation summary, 3-12

‘Thomas half-nng, 165

‘Three-point system of corrective forces, 62-63

Tibia  See sublutation of tibia

Tolsero]B, 206, 218

Tonsilhtis, 198, 199, 221

Traction, 7, 82, 76, 101n, 111, 119, 122, 124,
156, 160, 183, 235

Transfusions, 37, 58, 59, 61, 106,
U7, 124, 125, 126, 135,

143, 145, 146, 148,

2, 153, 155, 156, 157,

166, 168, 174, 175,

180, 181, 182, 183,

191, 192, 194, 195,

203, 204, 208, 212,
220, 223, 224, 226, 2.
232, 234, 235, 2

“Tunnel view,” 12, 17, 47, 126, 154

12,
187,
149,
161,
178,
185,
197,
213,
, 229,

1n3,
140
151,

.
8

Underwater exercrses, 106, 173

22, 98, 43, 51, 79,
126, 127, 132, 134,
141, 144, M6, 147
176, 177, 180, 157,
188, 200, 201, 206, 209, 219, 224,
225, 227, 218, 239, 240
Sec also gemn valgam
Virus anfection, 226
Volkmann's forearm contracture, 115, 157
Volkmann's 1xchenua, 29, 32, 102 103, 156
Wagenstewns, 163
Walker (ambulation md), 10, 103, 119, 134,
158, 160

Valgus deformuty, 20,
111, 113, 114,
135, 137, 138,
148, 154, 170,

Wedge casts, 55, 61, 79, 81n, 90, 101n, 107,
119,
155,
208,

15, 17,
136, 148,

120, 122, 127, 133,
161, 172, 175, 183,
194, 203, 209, 212, 217, 219
222, 22, , 236, 238
appheation of, 7175

Weghting 213 231, 232

Wheelchatr {ambulation aad), 8, 71, 99, 101
104, 105, 108, 132, 133, 141, 145
146, 154 157, 183, 221, 226

Vilitman foot plates, 135 141, 143, 141
164, 165, 170, 182 200 201, 204
205 214

Wydase3 180, 203

\-ray follow up, 14
Neray therapy, 203









S. M. S, MEDICAL COLLEGE LIBRARY
DUE DATE SLIP.
This book i% s0 be returned on or before the dnie
marked below i
A fine of annas four will be charged for cach day
the book is kept overtime







