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MADELUNG'S deformity may be described as an idiopathic, progressive
curvature of the radius due to a dyschondroplasia of the inferior radial epiphy-
sis, resulting in a deformity of the wrist, giving it the appearance of an
anterior (or, more rarely, a posterior) subluxation of the hand. Several
earlier authors, including Madelung himself, have accredited Dupuytren with
the first reference to this condition, while others have given it the double
patronym of "Dupuytren-Madelung," but Stetten,22' who has carefully exam-
ined Dupuytren's right to this distinction, finds that it cannot be substantiated.
Dupuytren's report,73 in I834, is based on a quotation taken, by his own
admission, from Begin,11 who, in I825, noted among adult male workers, not
the typical spontaneous deformity, but a true forward dislocation of the wrist
as a result of occupation. Other similar reports of a vague213 or secondary
static deformity130 appeared soon after.

Probably the first description of the true deformity was that by Mal-
gaigne,138 in I855, while in I875 Jean 115 reported the first definite anatomic
dissection. But the credit for first presenting a clear picture of it as a dis-
tinct clinical entity reverts to Madelung,135 WhO, in I878, before the Seventh
Congress of German Surgeons, described the condition as a disturbance of
growth in the joints, analogous to pes valgus, genu varum and scoliosis, and
regarded it as a subluxation of the wrist joint. It remained for Duplay,7'
in i885, to point out that the deformity was a result of volar bowing of the
distal end of the radius.

Practically all that has been written on this subject has appeared in the
French, German and Italian literature, and it was this fact, together with
the paucity and meagerness of references to the subject in the various text-
books, that prompted Stetten,221 in I909, to describe, in American literature,
a case of the deformity which he had previously reported220 abroad, and at
the same time presented a complete review of the literature relating to it.
Although he definitely mentions several previously reported cases in America,
he has been misrepresented by subsequent authors as having reported the
first case from this country. At the present time one finds the reports of
cases of this condition in a deplorable state. They are inadequate, often
vague and unconvincing, while references are meager and all too frequently
incorrect. Instead of being content with a case report, a quasi review of the
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literature has been presented which merely serves to perpetuate the inaccura-
cies of previous writers.

Pooley,176 in i88o, evidently totally unaware of Madelung's report, de-
scri.bed the first authentic case in American literature. Kieffer,120 in I902,
briefly described another; Peckham,165 in I907, poorly presented a ques-
tionable case in a girl, age 14. Brinsmade,28 in I909, reported the fourth
case; Stetten221 wrote his incomparable article in I909; a few months later
Peckham and Hammond,166 in a presentation of interesting cases from their
clinic, reported two cases (Nos. 3 and 4) as examples of Madelung's deformity.
In one of these no evidence or description warranting a definite diagnosis
of the genuine deformity is given, although the other case (No. 3) is an ex-
cellent example of the rare reverse type of the deformity. Stokes223 added
two more American cases in I9I0, while in I9II, Jones'16 briefly described
another case, and Taylor225 reported two cases in 19I2. In I914, Adler-
briefly described a case which he called Madelung's deformity, while in I915,
Parkes164 reported a case upon which he had operated with excellent results.
In I9I6, Earl74 gave a good presentation of an early case of the deformity.

Despite the availability of these reports in American literature, or at
least their mention in Stetten's article, Brown,31 in 1924, reported his case
as "the fourth case reported in America," while in the same year Levyn,132
realizing Brown's mistake, as he thought, wrote a "report of two cases con-
stituting the fifth and sixth American cases," when in truth they were really
the sixteenth and seventeenth. Also in I924, Moore154 reported two cases
upon which he had operated, while in 1936, Claiborne43 reported a case.
Emboldened by a thorough, methodical and exact survey of the related
American literature, we feel we are correct in reporting the case herein
cited as the twenty-first from this country. Two reports162 238 have not been
included in this series since they obviously do not fall into the category of
a true Madelung's deformity, presenting, as they both do, lesions of the
ulna and not of the radius.

Comprehensive reviews on this subject have appeared from time to time.
In I903, Abadiel compiled a bibliography reporting 4I known cases of the
deformity which he had succeeded in collecting. Gasne95 reviewed the subject
in I906, but did not add any new cases. In I907, Estor77 published a total
of 85 cases. Stetten221 collected, and gave brief summaries of 62 cases up
to I908. In I908, Siegrist212 tabulated 58 cases, and Franke,87 only 56. In
I909, Marsan140 listed go cases; in I9iI, Ramos185 listed 69 cases, while
in I9I3, Melchior,152 after reviewing the subject, accepted only 75 cases,
while in I933, Salisachs203 reported a total of 133' known cases

The discrepancy in these figures is obvious, and is due to the considerable
difference of individual opinion as to what constitutes a true instance of
this deformity and on what evidence it is to be accepted. Although only
five cases reported by Madelung are specific enough for acceptance, he claims
to have seen I2, and he is sometimes credited with that number. In the dis-
cussion of Madelung's paper,135 Czerny claimed to have seen two cases,
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Hirschberg two cases, and similar cases were claimed to have been noted
by Langenbeck, but Abadiel discards their claims, being unable- to find pub-
lished reports of their observations.

In the discussion of Gangolphe's paper,92 Berard'5 described a case of
his own, which Stetten is inclined to accept as genuine, but which we have
discarded as being too indefinite for acceptance. After describing a case
occurring in mother and daughter, Guepin104 reports a similar deformity
in I4 other members of the family, while Fere83 claims to have seen 25 cases
in male epileptics. We are rather reluctant to embody these figures into our
own statistics. We have found, as Stetten also remarks, considerable diffi-
culty in knowing just which cases one should incorporate. In our own tabu-
lation, we have tried to follow Stetten's criteria in rigidly rejecting all cases
where:

(i) There is a reasonable doubt as to the actual existence of a typical
Madelung's deformity, and a probability that the condition was some other
pathologic lesion.

(2) The deformity was of such a slight degree that it could scarcely
be considered abnormal.

(3) The description was too vague or the reference too indefinite to
justify inclusion.

Also tending to upset an accurate statistical compilation is the occasional
report of the same case by two men, as it occurs in the articles by Weber235
and Busch,35 and Muller'55 and Franke.87 Stetten himself has reported the
same case in two journals,220' 221 while it has been a common practice for
several of the authors to rearrange their primary case report in subsequent
articles.

In view of the foregoing, we have attempted to eliminate these inaccura-
cies from the literature, and have compiled a chart tabulating 17I cases which
we have succeeded in collecting.

We cannot agree with Claiborne43 in assuming that with the increasing
number of examinations which are resulting from the Workmen's Compen-
sation Act, and with the wider use of roentgenologic examinations in trau-
matic surgery, there will be more observations and reports of this condition,
since the type of patient presenting a true Madelung's deformity does not
come from either of these two groups. We do believe, however, that the
condition is not so rare as the literature would seem to indicate, since it
is not frequently recognized, especially without the aid of the roentgenologist.

Case Report.-Hosp. No. 69356: M. D., female, age i8, was admitted to the
Cumberland Hospital, January 3I, i938, to the service of Dr. G. B. Reitz, complaining
of pain in, and deformity of, both wrists during the past two years. She was born April I,
I920, in the United States, and no history was obtainable of any birth injury having
occurred. She had had measles, whooping cough and diphtheria. At age 9, she was
struck by an automobile, but there was no history or evidence of any local injury to
the wrists. She had not engaged in any particular occupation which might account for
her deformity. Her mother, age 47, three sisters and two brothers are all living and
well. Her father died of pneumonia at age 47. There were no deformities or any
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indication of syphilis or rickets in either parent or' hi Vh -of her five brothers and
sisters.

Physical Examinationt revealed a well developed, well nourished girl, i6o cm. tall,
weighing 5o kg. Temperature, 99.2° F.; pulse, 84; respirations, i6; blood pressure, i3p/65.
The visible mucous membranes are of good color and the teeth are in good condition.; .. ..... e. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. ...... .... ..., .

FIG. I.-(A) Lateral view showing the characteristic bayonet-shaped deformity and the shortening
in the length of both forearms.

(B) Anteroposterior view showing the prominence of the head of the ulna at the back
of the wrist, and the ulnar deviation of the hand.

The organs of special sense, and the thoracic and abdominal viscera are all apparently
normal, and there are no sensory, trophic or vasomotor disturbances. There are no
frontal or parietal bosses, the thorax is well formed and there is no scoliosis, rachitic
rosary or Harrison's groove. The hips and knees are normal and the tibiae are perfectly
straight. There is no broadening of the epiphyses.

One is immediately struck by a curious bilateral deformity at both wrists (Fig. I A
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TABULATION OF ANALYSES OF RELEVANT DATA OF 17t CASES OF TRUE MADELUNG'S DEFORMITY (Ca

N Authdor and Occupation AOgneseatt R Casusli Heredity Unilaterallor Wrist Joint wxamination
Symptoms Function

XhI. Lewn 56 Houede IZ No his* of tra Mother of patientS Bi1 No Sn, St w Bstension limited. ffio.mng of iius and ina tth slight
924 F. orridrets low arefatiguedmoreeaF Flexion increued bowing of both bones. Pronounced back-

ily thannoal ward didocation of ul Escavated
wedgaped appoanmee of articular
surfacos of radius d ulaa. Roentgeno-
gram

tZ2. LevynI8 Student I} Noricketsortraa. Dawits of above BiNterd No . S*ht r- Extension limited. Bowingofiusnot60rkedasabove.
I924 F. Played piano a lot tion produces fatigue Flesion increaset Escavated and wedgeZ6haped articular

surfaces. Roentgenograxn

IZ3. Moore I6 Typist; plays I4 No history of trauma - Left Panin Extension limited. fthand.>placifod.:Head
I924 F. piano orwork ion unyf very pxminent. Rdu: bser fourffi

bowed forward. Roztgenogram

tw4. Moore I5 - I3 Patient bowed a great - Left Painh Extension limited. Ulna: MarlxdbacZnrardprojectionoftS
I924 M. deal PSion unusually free head. Radius: Some fonrard currature

Huld: Deviated to tlr ddE. Roent
BenogramIZ5. Debe 13H Weaver; plUJ IX Hard, exhausting Luetic Bilateral Intt in Extemion diminishi Swiliw at ti i the t with ap-

t924 F. housework Work. No trauma or xrrists d foreaxos, and painful. Supination parent antedor displacet of the End
Ackets. Positive Was- a rgrawtodWmotion. and adauction do- Radius: Antenor curviture, with atrophj

sermann5 real_ of msts od. Pronation and of the ul side of the epiPhns. Infenor
&sion normal ulnar articulation lusated from radius and

CrpU8. Roentgenogram

I26. Garrido-Lestache I3 Field-hand II - - Right Noseswep.Wealc- Estension limited. Apparent anterior Lsplacement of hand.
I925 M. ness d Xht lrrist Plosion autod Swiling of ulnar head at bwk of wrut.

Radius: Anterior bowt. Roentgenoe
m

rs7. Llardoand I4 - I3 _ _ Bilateral, espe- Fatig = the right Esion, adduction, Carpus:Apparentanteriorlutation.Ulna:
Gallardo P. cially the right wristi and supination limitod Prommence of tho head at the baclc of tho

I925 onrightsido st. hdii: Antonor bo. t-
genogram

IZ8. Merlini 25 Housework I I No history of trauma. - Bilateral Cont"ous, saguo Extonsion md aMuc- Wnao: Marked pnminenx of heds.
I925 F. No endence of rickets pain isXwr dur- tion xduxd. Prona- Po: Shortened. Radii: Anterior

ing co of disease tion and supination not and lateral bowing of shafts. Dehiscence
modified. P1exion and of the inferior radio-ulnar articulation.
adduction more thanf Hand and carpus: Displaced anteriorly,

normal in normal relation to tho arfidoulatislg
surface of the radius. Roentgenogram

tsg.MasssiniI7 Servant7 Noevidenceofrickets. - Bilateral esne- painoFhrdworkereZ Leftsidenorxnal.Right: Ulsa:promsnenceofthehead.Foreas:
1925 F. daUy th; nght lieved by rellt tAibodnUrcti°tn dd ExdtUen bMOaFuxgd Rho°eritgengOZ|sRdius Anterior

slon zero

I30. DeBernardi I0 - 4 No history of trauma - Left Pain * 0n6et and on P1ezcion inczeased. 13x- Left forearm shortened, deformity at the
Z5 F. palp*u tensionlimited baclcofthewrist. Lusationofthieinferior

hi radio-ulnar joint. EniDhysis of the radius
turned anteriorly. Hand displaceid for-
-ward, in normal relation to the articulat-
ang surface of the radius. Roentgenogram_ , * _ .

I3I.DeBernardi8 &hoolgirl3 No trauma. No evi-- Right Painip omet. Stab- Estension n. Abduc- Swelling at the backof thewnst. Radius.
I925 F. dence of rickets bix* on motion fionted Bowed anteriorly at the rerion of the

ewiphysis. Hand: Di9placed anteriorly.
Roentgenogram-

I32.J6saI7 Apprentice I4 Hardwork Orphan no recollec- Bilateral, espe- Slight bin at onset Estension: R. 48° L. Hands:Bayonet-*apeddeformity.lilnae:
I926 M. blacksmith tionofamily ciallytheleft relseV<brwork 3p. Flesion: R. ;8°@ Prominenceoftheheads. Radius:Shorter

L. 8I°. Adduction: R:. than ulna, more marlced on the left side.
Xo° L. 26°. Abduction: Roentgenogram
R. I0°; L. s6°. Supqna-
fon normal

r33. Catterina 33 Senrant Child- - _Bilateral No P;in the wrists Bstension limited. Radiu8: Marlced anterior and lateral
I920 F. hood ; ion and adtuction vature of the lower tErd, th mod-

-increased erate curvature of the upper two-thirds
Ulna: Slightly bowed forward, heads
pro"iment at back of wnst. Hand: DisZ

z placod forward. Roentgenogram

I34. Pedrazzi I2 khoolarl 8 No traa. PossiKe Mother and ynger Bilateral, espe- Painbn grasping, Extension difficult. SweNingatthe backof theleftwnst. Ap-
I927F.nckets sister have similar de- ciaNy the left writlZ sewix. and Zexion e. Maked t antenor dislocation of the ists.

formities hard a rlc limitation of abduction Radii: Bowed anteriorb. Left arm short-
>:fiand adduction ened. Roentgenogram

Ped az * 15 - II Possiblerickets.Plays Sister of above Bilateral, espe- Moreorlencontinual Flexion easy. Bx- IJlna: StEloid ,rrorninent on right liide
35. r zK F l)iano. No traurna cialb the nght Pain kasion difficult. Ad- Radius: lakrally and anteriorlyduction and abduction Hand: Displacedforward.Roentgenograr

6. Foschilu 20 Shoernaker ll N°h;Storfyo.fkraturna - Biilaterhl,er Painonworlcing -
.rked in the lower tbird. "Pork" hand

deformity, mnth antenor displacement of
thehand. Roentgenogram

. Tollas 16 _ 11 _ _ Bifateral, right Pat from onset, with Bxtension: R. 45°; L. Ulna: Prominence of the heads. Carpus
1927 F more than 1eft Pdual increase dur- ffio°. Flexion: R. 90°; ADparent anterior luxation. Bilaterai, proSession of the pLe 9°ati °nnnbOortmhd8.ids Roentgenogram

.
pnation decrea ed ab
duction 4s°; addu;
zo°

I936 vru estension normal ad- ened. Radiu8: Lower third bowed anteri.duction IO° aMuction orb moderate lateral bowmg of the shs£t30° Hand and caxpus: D;splaced antsiorlyin normal rclation to tho radiuse "Pyramidalization" of tho carpal bones. RoentI68. Rocher I33dj - 9 Nohistoryof trauma. - Bilateral, more "Growing" pain in Flefion:R.80°, L. go°. IJlna: Projection of head at the bu:lc ofI937 M. No riclcets marlced on right wrists and knees lBxtension: R. o° L. thet. Radi: Markod antenor cur40°. AbductE: R:. o° vature, auWrnng the hand forward. Nc.L. so°. AdduNcm: R. Iusation o£ the wrist from the radius, bults°, L. ss°. Pronation tho radiw u didocated f tho ulnasoiwal. Supination "Pdtio" of the bmena¢mal dfort RoatgenogrI69. Burrows I4 Schoolboy and 8 Sprainedrightwristat - Right - Extonfull. Abduc- Ulna:HeadoftheulnaprojectsbelowtheI937 ^1* junior clerk age Z tion increased. AdduoZ learel of the radius. Characiristic silvertionnegligible. Plvion fork dei'ormits of the "reverse" twe oilimited to 50°. Sup- Madelung's. Sand andcw: Displacedtion limited backw Roent8enoI70. Burrows I7 Warehouseman I6 - Right Pam,worseafterworlc _ Utna:LowerendarominentatthebackoiI937 M. thermst.Radius:BowedanWorly.Handx7r. Asston,Reitz,and I8 - IS Hitbyautoatageg; - Bilateral Paininbothwriss All movents, espe- Foroarms:&orbned.Ulnae:HeadsproSpiegel F. no trau to srnsts caally ezcteon and abw ject at baclc of. Radil: Boured ans938 duction, limited. (See tenorb at t}le region o£ the metaphysiscasehiFtoryfordetai1$) with moderate lateral curvature of thzhaft. Hands:Di6placedforward*"Pyramidalization" of the carpal bonosRoentgenogram ,-
nhru6X)

Other Abnormglities Treatment Course or Result

Glandular therapy
(thyroid, pituitary
and antuitnn)

Glandular therapy Increase in length of
(thyroid, pituitary ulna. No change in
and antuitnn) deformity

Cuneiformosteotomy. Deformity corrected;
Plaster encasement, extension increased-
in estension flexion now normal

Resection of the head Good
of the ulna. &tured
tower end of ulna to
carpus

Massage, active and
passive motion. Os-
teotomy considered
and will be performed
at psoper time

Immobilization and
rest_

- Course: I8 mos.

Scoliosis and tenu - _
valZum. Islgulnal
herma

Patient quite smatl in
8ize for her age

Patient quite smdl in -
size for }^er a8e

Dischondroplasia ofthe os centrale of thei8tEscision of the ulnar Functional improve-head. Linearosteot- mentomy. Plaster encasewOperation as above Correction good. Mo-tion normal. No short.ening- Increased digital im- Rest.pressions of the inner To return for oste-;, table of the cranial otomye vault

-

I38. Roederer so Domestic Puberty - - Bilateral Weakness,cl_; Estsionslightlylim- Ulna: Abnormal swelling of the head
sgs8 r. ser ant unabletodoharderork ited. P1exion and pro- above the wnst reducible on pressure.

nation nonl Sublusation of t le ulna from tli a radius
,,Zd,.:St. at

I39.Bertolettis3 Peasant 18-I9 Hard work. No evi- - Bilateral, espe- Pun on mot;ion znd Limitationofatewlsion RJlna: Bilateral prominence of the head
g28 F@ dences of rickets cially the right Snge of weaths and abduction. In- espedally on thenght. Radii:Amoderate

creax of flexion and lateral and snterior curvature, bringing
zdduction the articular surfaces down and inrvard.

Hands: DiEplaced fonvard

t40. F61is I6 Handworker ISH Nohistoryoftrauma. - Bilatera} P"ninboth" Extendon so°, fon BayonetOaXddeformityof.Wna:
I928 F. No rickets 80°90° supination de- Prominence of the heads. Radii: Marked

creased; adduction less antenor bog the ulnar third of the
lower epiphysis is missing. Roontgeno-
gram

14I. &hnek I8 - I0 Nohistoryof trauma. - Right Right hand wzlc. No Right hand: Estention Right forearm shorter than left. Carpus:
I928 M. No nckets n and abduction i Subluoted anXriorly. Radius: S cm.

shorter than ulna. Roentgenogram

I42. Schnek 36 _ Youth Fracture of radius at - Bilat PAn oning ai on 85°i eion i: Anteriorbowing. Forearms: Short-
1928 F. age 2; badly et 20°; abductlon 25°; ad- ened. Carpas: Subluxated, more marked

duction none on nght

.Vidal£5 Servant Infancy Hard work. N o Mother, two sisters Bilateral No psin. Able to do ion80°o° esten- Ulna: Prominence of the head. Disloca-
I929 B. trau and ani have si- had work sion 5° abduction tion of the inferior radio-ulnar joint. Hand

lar deformities Limite aSlductionaug- and carpus: Apparent anterior displace-
mented. Pronation and ment. Radius: Lower fourth is curved

! suation normal laterally and anteriorly. Roentgenogram

.Vidal;,o Cook Irlfancy No history Sisterof above Bilateral Pain on exvgerated Estension4s°. Flexion Ulna: Head projects over tbe carpus.
I929 .motion of wn 80°-go°. Abduction iw: Lower tid ced antsiorly.

Iimitod. Adduction in- Hand and carpus: Displaced forsvard
creasod. Pronationand in normal relationship to the radius.
supination normal Roentgenogram

. Fazio14_12 No histors oftrauma.- Bilateral, espe- P in at onset Active motion presont RstEus: SUght anterior curvatllre at the
I930 F. No riclcets cially the nght region of the epiphysis, and slight lateral

curvature of the shaft. Hand and carpus:
I bterior displacement. Roentgenogram

t46. Rocher etRoudil24-7 0 history of trauma- Bilateral No trouble esoept on Hands held in fisod Ulnae: Prominence of the heads, due to
I930 .hard worlc pronation. Supination ltionfromtheinferiorendof theradius.

imoossible. Estesion Radius: Lateral bowing of the diaphysis
d fiesion normal and anterior bending at the epiphysis.

.Hemiatrophy of the epiphysis on theul
ado. Roentgeno gram

__ _

s47. Cserey-Pechany I8 - I2 Irregular menses. No - Bilatera1 - - Dislocation of the inferior radio-ulnar
I930 F. sidences of rickeX articiadons. Radii: Bowed anteriorly

and laterally. Hemiatrophy of the inner
half of the inferior radial epiphysis.
Roentgenogram

I48. GazzottiI8 Ironer (presser) I4 Notrauma. Nonckets.- Bilateral Slight pain on all Ezctension and abduow Radii: Bilateral anterior and lateral bow-
X93I F. movements tion reduced. Prona- ing.Ulnae:Overridethecarpussuperiorly.

tion and supination Hands: Displaced anteriorlyinnormalrv
limited. Adduction and lation to radius. Roentgenogram
flexion increased over
nonnal

. Tancredi F. MensN irregular - Bilateral - &pination imbPd°ssti,!On he dXstAIntforurth. Ulrlae: Heads project

adduction and ?ronae dor8ally. Hands: Displaced anteriorly.
tionlimited. Plenonill- Roentgenogram
creased

_ , t

tSO. Vianna x3-It-_ BikiS Pain-first duging Abduction, adduction, Wrut: Bayonetx4>d deformity, vit
I93I F. day, then continitous pronation and supina- prominence of the ulnar heads. Radiu:

- tion limited. Esten- Antenor bowing, especially in the lowl
_sion nil. Flesion in- third. Dislocation of the inferior radic
crssed uluararticulation. RoentgenogramISl. FiCk und PaS ZI Semant I9 No richX - Xght Work produ MarEd Smitation of Mna: Pmminence of the distS end.

I93I . onleft7) gdfatlgue stion and flX. pus:Antenorsublation.Raius:Marke
Abduction normal sateral and slight anterior bowing. Roent

genogramI52. Salizchs I6 Student Idancy - _ BilaXrS, htwnorto Xion $uUsation of the inferior radio-ulna
1933 M czallytherunt tErdolrsedius iXoiad h&s:AuRsiorc=-ture. Ulna

0 I53 Salisadhss3- Idancy Hard tork for 4 to S Fatherhmsimilardv BiNteral, .e No dscoSoX Exteon, protion, Ulnae: Prominenn of heads. Radii: Lat
I933 F. yrs. formlter cally the ngnt nd sup,ination limsted. eral curvature

Abductwn amposable.
Plenon esaggeratod

ts4. Salisachs s5 Wribr - _ _ Bilateral, e No pain li:xtension rlightly Hands: Xparent rnarket anterior dill
z933 M. ciallyXrignt Zimited.Contractureof plsenent. Radii: Anterior uld latera

desors limits other bowing, most maflced in the lower half
movemenss oentgzogram

I55. Kun I4 - I3 Historyof estremeef- - Bilateral espe- Pain in both wmsts Extension and supina- Ulnae: Posterior lusation of the inferio
I933F.fort, but after onsetaally the left tion limited. Abduo- end. Radii: Anterior cunrature of entu

tion nil. Plon aug- on'^lls tthhpallbnd8. 'jPZ

elltgetlO=lm

t56. Massabuau,Solas -- tI Noendenceofnclcets Historyo£similarde- 8ilateral Painotp¢olong.eduse Diminishedestension Ulna:ProminenceofEead.Radius:An
et Nichet F. formity in father of hand m mtmg and supination tbog. Carplls: Apparent anterio

I934 lusatlon. Roentgenogram

IS7. Kajon 7 - 7 Nohistoryoftrauma. - R4ght Nopain Bxtension eitly es- Rightforearm:Shorterthanlit.Radius
I934 M. No nckets aggeratod. abduction Bouring, d widen of tho eplphyds

decreased Roontgenogram

Paticnt very small in Deformityreducedby Relief of pain for 3
sse pressure, and held in mos.

place by wrist band

- Operative interference Course: 4 yrs. De-
not deemed justifiable formity still present,

r pain less

Esostosis of both --
ulnae near epiphylL
lsne

=

Small in stature Triangular osteotomy Threemos.later:Good
of the radius. Resec- function and all move-
tion of the ulnar head. ments present
Plaster encasement,
with hand ficed in es-
tension

-Osteotomy and resec-
[ tion as above

Bilateral, pulmonary - -
tuberculosis

Slight of stature Oblique linear oste- "Cured"
I otomy. Application of
: plaster encasement

_ _

* - Ovarian and gland- Course ceased.Roent-
t ular hormone therapy genogram "evidence"

for 7 mos. of improvement of the
deformity

* -Oblique osteotomy Very good. Ten mos.
(bilateral) and appll- later all movements

* cation of plaster en- presentanddeformity
casement cured

¢ Legs and arm8 are Transverse osteotomy Perfect result func-
t short compared to and application of tionally and morpho-
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and B), as if the hands had been dislocated anteriorly. There is also an obvious
shortening of both forearms (left-eight and one-quarter inches long; right-eight and
one-half inches long). A lateral view of the forearm and hand roughly resembles a
bayonet (Fig. I A). There is a marked swelling at the back of the wrist which pal-
pation determined as being the head of the ulna and which, apparently, overrode the
carpus superiorly. Palpation of the lower end of the radius reveals a definite forward
bowing with convexity on the dorsal surface, and a moderate lateral bowing with the
concavity toward the ulna. This bowing has displaced the carpus and hand forward and
to the ulnar side. The flexor tendons are sligbtly more prominent than usual. Measure-
ments of the forearms show:

Right Left
Radius (from the head to the styloid process) ................... I8 cm. i8,2 cm.
Ulna (from olecranon to styloid process) ....................... 20,4 cm. 22 cm.
Hand and forearm (olecranon to tip fifth finger) ................. 32 cm. 33 cm.
Circumference of wrist (at styloid process) ....... .............. I6 cm. i6 cm.
Thickness of wrist (at styloid process) ......................... 4 cm. 434 cm.
Breadth of wrist (at styloid process) ........... ................ 5.8 cm. 6Y4 cm.
Humerus (from acromion to external condyle) ...... ............ 2934 cm. 2934 cm.

There is to be noted a decided shortening of the radius (from a normal of approxi-
mately 22 cm.) of 4 cm. on the right, and 3¼ cm. on the left, and also a shortening of
the ulna (from a normal of approximately 25 cm.) of 4 cm. on the right, and 3 cm.
on the left. Motion is the same either active or passive, and is somewhat painful at
the extremes. Mobility at the wrist is only slightly affected, and, although the deformity
is clinically symmetrical, the right side is affected more than the left. The limit of
motion from a horizontal plane is estimated as:

Right Left
Flexion ................... go' 6o0
Extension ................. 300 400
Adduction ................. 30° 400
Abduction ................. 250 400
Pronation and supination are within normal

limits.

During a short stay in the hospital for the purpose of observation, a laboratory
study of the patient was carried out. Similar studies, partial or complete, have been
made by Beder,'0 Brown,8' Catterina,'0 Fazio,8' Siegrist,8 Stetten,m Tollas,w and Vianna.m
The results obtained by these investigations indicate that this condition is not manifested
by any deviation of the body's chemical or biologic processes. The data acquired in the
present instance tend to confirm that impression.

Laboratory Data.-Wassermann test negative. Basal metabolism minus four. Uranal-
ysis: Color-yellow; I,OI5; alkaline; albumin, sugar, blood and bile, all absent. Micro-
scopic examination essentially negative. Hematology: R.B.C., 5,030,000; Hb., go per
cent; W.B.C., 8,950. Differential: polymorphonuclears, 65 per cent, lymphocytes, 33
per cent, transitionals, 2 per cent; platelets, 210,000; fragility, 0.45 to 0.27; sedimentation
time, i8 Mm. in one hour and 20 minutes.

Blood Chemistry
Urea nitrogen........ 9m2.gmg. Total cholesterol.. 105.3 mg.
Sugar ............... 88.9 mg. Cholesterol ester... 65 per cent
Albumin ............. 9.3 mg. Calcium ......... 10.5 mg.
Globulin ............. 2.2 mg. Phosphorus ...... 4.8 mg.
Chlorides............ 625.0 mg. Icteric index. ........3.8mg.

van den Bergh: Direct and indirect-negative.
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Roentgenologic Exantination.-Dr. G. H. Koiransky: "There is a strikilng altera-
tion in the relative lines of the radius and ulna on both sides, the tip of the ulna beinig
on a definitely higher level than the styloid process of the radius. The epiphyseal line
of the distal radial epiphysis is visualized on both sides only in its radial half, anld
instead of running transversely through the whole thickness of the radius, makes a'
sharp bend, almost at right-angles, in the cephalad direction. The articular surfaces
of either radius, as visualized from lateral exposure, are definitely
facing forward. The distal ulnar extremity is subluxated in the
ulnar-dorsal direction. A small exostosis is noted on the ulnar
aspect of the radius opposite the missing half of the epiphyseal
line. The roentgenographic appearance is typical of the so-called
Madelung's deformity" (Figs. 2, 3, and 4). A roentgenogram of
the skull (Fig. 5) revealed: "The character of the digital im-
pressions are very marked, considering the age of the patient, and
assume the appearance of the so-called 'luickenschadel.' There is
also evidence of a small amount of calcification in the region of
the pineal body. The sella turcica is apparently normal in shape,
size and appearance. Roentgenograms of the other long bones
showed no abnormalities."

Because of the increased digital markings of the skull, it was
desired to determine if there might be an increase of intracranial
pressure. The patient, however, refused to submit to a spinal tap.
Examination of the optic fundi did not reveal any papilledema.

In view of the fact that the patient presented no menstrual
disorders, or any other evidence of a hormonal dyscrasia, it was
not considered necessary to undertake the complicated determina-
tions of the various sex hormones.

The patient was discharged and advised to return at a later
date (on cessation of growth) for operative correction of the
deformity.

PATHOLOGY.-The data considered in determining
the pathology of this condition were obtained by review- FIG. 4.-Roentgen-
ing the I7I cases tabulated herewith, which we have ogram of the entireforearm showing an in-
accepted as authentic examples of the deformity. To laseral the of

To lateral curvature of
earlier investigators89' 115, 135, 158, 192 the opportunity for the radius, the rarefied

area on the internal
necropsy diagnosis presented itself, and served to dispel margin of the lower

end of the radius, and
the idea that the deformity was a dislocation of the hand. the exostosis on its ul-

nar border.
In I897, Jagot'14 first appreciated the importance of
the roentgenologic examination in determining the diagnosis and pathology
of this condition, andkthis aspect has been progressively developed, as evidenced
by the increasing prominence given it in literature.

A review of the published articles reveals that this deformity of the
wrist may affect any, or all, of the various structures that go to make up
the wrist joint, but it is the radius, especially its lower extremity, that is essen-
tially the seat of the primary pathologic phenomenon which is in the nature
of an osteochondritic dysplasia, while any abnormalities of the ulna, carpal
bones, articular cartilages, ligaments and tendons about the joint, are ap-
parently all of a compensatory nature and secondary to the deformity of
the radius.
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The Radius.-There is a variable widening of interosseous space, due
to an exaggeration of the usual, normal lateral curvature of the diaphysis.
The most important disturbance is the palmar bowing of the distal end
of the radius, usually in the lower third, its greatest degree being situated
at the region of the epiphysis or metaphysis, sometimes as if the epiphysis
itself had rotated (Fig. 6).

Kirmisson,22 Stetten,220' 221 Peckham and Hammond,186 Gaudier,96 and
Burrows34 have each reported a case where the usual anterior bowing is

FIG. 5.-Roentgenogram of the skull showing a marked increase in digital impressions, calcification
of the pineal body, and a normal sells turcica.

reversed. These constitute the only five authentic cases of posterior bowing
or "reverse" type of the deformity (Fig. 7).

The epiphysis has been described as irregular, scalloped and under- or
overdeveloped. The epiphyseal line sometimes is found to be broadened,
hazy, or entirely absent. If the roentgenograms are examined carefully, it
can frequently be appreciated that the epiphyseal line is present only in its
lateral half, and its absence in the inner, or ulnar half, is indicative of prema-
ture, partial fusion of the shaft and epiphysis. This finding will be noted in
the roentgenograms illustrating the present case report.

Another interesting fact, brought out by Rocher195 and stressed recently
by other French authors,39, 194, 196, 197, 198, 202 is a hemiatrophy of the internal
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half of the radial epiphysis. This is indicated on the roentgenogram by a
small, rarefied area on the internal, or ulnar side of the radial shaft, imme-
diately above the missing half of the epiphyseal line. This finding was also
present in the case herewith reported, and was especially marked on the left
side

DIAGRAMMATIC SKETCHES ILLUSTRATING THE ANATOMIC RELATIONS OBTAINING IN MADELUNG'S DEFORM-

ITY IN BOTH THE APPARENT ANTERIOR AND POSTERIOR ("REVERSE") DISLOCATIONS

FIG. 6.-Showing the deformity at the back of the wrist, the bowing of the radius and the apparent
anterior dislocation. (A) Section through the radius. (B) Section through the ulna.

FIG. 7.-Showing the apparent p)osterior dislocation of a "reverse" Madelung-s deformity. (A) Sec-
tion through the radius. (B) Section through the ulna.

FIG. 8.-(A) Showing the normal arched arranigement of the carpal bones. (B) Showing the "pyra-
midalization" of the carpal bones in Madelung's deformity, with the os lunatum at the apex.

A third interesting fact, which Stetten221 describes "as a remarkably
frequent finding as a coexisting lesion," is the discovery of an exostosis near

the distal epiphyseal line, usually on the ulnar side. These three factors are

emphasized, and their significance will be appreciated in the consideration
of the pathogenesis.

In addition to any apparent shortening of the total length of the radius
due to an anterior or lateral curvature, the radius often suffers an actual

419
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shortening in length, and the patient presents obviously foreshortened fore-
arms.

The Ulna.-Although slight bowing and shortening of the ulna has also
been occasionally described, this is never more marked than the radius, rarely
even as much. More usually the ulna grows forward, unaffected by the
pathologic radius, thereby leading to a luxation or subluxation of the inferior
radio-ulnar articulation. Most descriptions state: "The ulna is dislocated
backward from the radius." Rocher, however, has pointed out that, strictly
speaking, it is the radius, and not the ulna, which is dislocated. A hyper-
ostosis of the ulnar head is a common finding.

The bowing and shortening of the radius results in the ulna overriding
the carpus dorsally. This gives rise to the most prominent sign of the
deformity-swelling at the back of the wrist due to the prominence, or
projection, of the ulnar head or styloid. Since the ulna is now at a higher
level than the hand and carpus, it gives one the impression of an anterior
dislocation. In the "reverse" type of the deformity, the ulna projects below
the palmar surface of the wrist and results in the appearance of an apparent
posterior dislocation of the hand and carpus. The end of the ulna may be
forced back into position in cases of mild luxation, but the dislocation returns
on release of pressure. The radial deformity cannot be reduced by manipula-
tion, since the deformity is an integral part of the bone.

The Radiocarpal Articulation.-Considering the fact that the radius is
deformed in such proximity to the wrist joint, it is inevitable that, in direct
proportion to the degree of deformity, the wrist joint will be modified
anatomically and functionally. Since the lower end of the radius, which goes
to make up the proximal half of the joint, has been bent inward (due to
lateral bowing) and downward (or upward in the "reverse" type), the articu-
lar surface of the lower end of the radius comes to face downward and some-
what ulnarward, instead of directly forward. Siegrist2M2 describes this as "a
deviation of the joint surface on two axes," and his article gives a compre-
hensive discussion of the mechanics of the modified joint.

Since the inferior radial articulation faces downward, instead of directly
forward, an anterior displacement of the hand and wrist takes place. There
is no true luxation of the joint whatsoever, since the lunate and navicular
bones retain their normal relationships to the articular surface of the radius.

Mobility at the joint is modified by the disturbance of mechanical factors.
Thus, the anterior bowing of the radius leaves the joint with an apparently
hypertrophied superior lip, thereby limiting extension somewhat. The seeming
compensatory atrophy of the inferior lip often augments the range- of flexion.
In the "reverse" type of bowing, the converse is present, and flexion is found
to be limited. Depending on the amount of lateral bowing, adduction is
variably restricted. The position of the ulna largely decides what range of
abduction may take place. Usually the projecting end of the ulna acts as a

splint along the lateral border of the carpus, greatly restricting abduction.
Occasionally the projection may so disorganize the lateral side of the joint
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that the carpal bones are forcedl inlto permanent adduction, and render abduc-
tion impossible.

Although the pivot of pronation anid supination is at the lproximal radio-
ulnar joint, both of these motions, particularly that of supination, are variably
limited because of: (i) The luxation at the inferior radio-ulnar joint. (2) The
l)owing of the radius. (3) The disparity in size between the radius and ulna.

It is obvious, therefore, that restrictions, limitations and exaggeration of
miiotioni about the wrist are dlirectly dependenit uponl bony impingements. A
laxity of the joint memabranies andl ligamenits, which has been a constant finding
on dissection, is a negligil)le factor. Otutside of the fact that the flexor tendons
are rendered more prominent by being drawn taut over the inferior margin
of the articular surface, they (1o not enter, essentially, into the pathology of
this deformity.

The Hand and Carpal Bonics.-The deviation of the artictular surface in-
ward leads to a modification of the usual arched arrangement of the carpal
bones, which become wedged in between the deformed radius and the pro-
truding ulna, assuming a triangular appearance, with the os lunatum at the
apex (Fig 8). Benneke13 descril)e(l this "pyramidalization" of the carpal
bones as compensatory to the mlalarrangement of the component parts of the
wrist joint. Slight irregularities of the individual carpal bones have been
described.

When the course of the deformiiity has reachedI its culmination, the hand
and carpal bones come to lie at a lower level than that of the ulna, the hand
and forearm assuming a curious and clharacteristic "bayonet-shaped" deformity
(Fig. I [A] ). This has been persistently descril)ed as a "silver-fork" ("gabel-
hand," "mnantus furt-ca") deformity, but it is obviously a misnomer, as can be
seen by viewing the wrist from the side. The exception would be those rare
cases of the "reverse" type of the deformity, which is really a "silver-fork"
deformity. It was probably Stetten's220' 221 report describing a case of this
type that prompted subsequent autlhors to misapply that name to the usual
deformity.

Of the 17I cases herewitlh tabulated, it will be noted that the deformities
were bilateral in 127 cases, of which 35 were more marked on the right and
2I more marked on the left. Two reports did not state whether a bilateral or
ulnilateral condition existed. Forty-two unilateral cases are reported, of which
i8 occurred on the right andl 22 on the left side, wlhile in two reports, the
side affected was not specifie(l. \Vrhen both sides are involved, one side
usually becomes deformie(l before the other.

PREDISPOSING FACTORS.-SECr Inicideiice.-Tlhe inifluenice of sex is indis-
putable-females predominating. The ratio of female cases to male is variably
put at 2:I by Madelung,1'3 3I:8 by Abadie,1 47b:9by Homuth,109 7:I by
Stetten,22' and 4:I by Salisachs.2" Analysis of the I7I cases considered in
Table I shows a ratio of 137 :33 (one not specifie(l), or anl approximate
ratio of 4:I.

Age Distribution. This conditioni is, essentially, an affection of adolescence,
421
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occurring in the secondary growth period, and has its inception, with but few
exceptions, between the ages of ten and 14.

Heredity.-Definite instances of a hereditary inifluence are to be noted in
nearly one-third of the reported cases. Guepin104 reported a case of a girl
whose mother presented an even more marked deformity; the father also had
large wrists; the sisters and brothers of the mother showed a similar lesion;
all nine sisters and brothers of the patient and the children of a sister had had
prominent ulnae from childhood. In Jagot's case,114 the father, uncle, and
grandfather had thickened wrists, but did not have any functional disturbance.
Other instances of the deformity in three generations are to be found in the
reports of Roget200-mother and grandfather; Volkmann234 mother and
grandmother; Siegrist212-sisters, mother and grandmother; and Reich.'88
Cases occurring in siblings have been described by Ardouin7-brothers; Sol-
berg214 -brothers, whose parents were cousins; Sauer204 -brother and sister;
Pedrazzi'67-mother and sister; Vidal232-mother and sister; and Wery236-
sister. Not infrequently the deformity is present in mother and daughter, as
cited in the reports of Dekeyser,59 Gangolphe,92 Malfuson,'37 Levyn,'32 and in
Stetten's case,221 where there was a history of deformed wrists in the mother.
Other instances of a hereditary nature are found in the reports of Estor,77
Brandes,26 Salisachs,203 Gaugele,98 Magnus,"36 and Massabuau.143 Nove-
Josserand, in the discussion of Gangolphe's92 paper, suggests that a latent
heredity, becoming active when the hands are first actively used, may be the
etiologic factor of the deformity.

Occtupation.-This factor was once stressed by the early French writers,
but it is illogical to suppose that any condition occurring usually in young
girls who are either too young to work or whose work is of a comparatively
light nature can claim occupation as an etiologic factor.

Environrnent.-The high percentage of cases reported from the poorer
classes can be easily explained by the fact that it is this class of patients
that supply the clinical material upon which most of our medical literature is
based. It was the opinion of the early writers that living conditions provided
an etiologic factor to the development of this condition comparable, possibly,
to the occurrence of rickets, tuberculosis, etc.

PATHOGENESIS.-The multiplicity of nomenclature designating this con-
dition reflects the variable pathologic processes propounded, and it has been
remarked that there are nearly as many etiologic theories as there are authors.
As examples, the following are instructive: "Manus valga" (Madelung, Siegrist
and Sauer) ; "carpus curvus" (Delbet) ; "radius curvus" (Destot, Gan-
golphe) ; "congenital -dislocation of the wrist" (Pooley, Estor); "late rickets
of the wrist" (Duplay, Salisachs) ; "progressive subluxation of the wrist"
(Kirmisson); "progressive idiopathic curvature of the radius" (Stetten);
"adolescent club-hand" (Mauclaire) ; "carpo-cyfose" (Robinson et Jacoulet);
"cubitolisthesis" (Palazzi) ; "manus furca" or "gabelhand" (Springer);
"radius brevior" (Masmonteil); and "dyschondroplasia of the inferior radial
epiphysis" (Rocher).
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ETIOLOGIc THEORIES.-The following theories have been advanced explain-
ing the etiology of Madelung's deformity, some of which are no longer tenable,
but are included for the sake of historic completeness:

((i) Trauma.-This factor was advanced by the old French school (Begin,1
Dupuytren73). Along with the predisposing factor of occupation, trauma has
been dropped from serious consideration for much the same reason-its pre-
ponderant occurrence in young girls, who are certainly less exposed to trauma
than the general population.

(2) Muscular.-Madelung'35 himself, gave credence to this theory when
he stated: "The main factor in its causation is the more powerful action of the
flexors of the forearm, due to overexertion. Continued hyperflexion stretches
the extensor tendons and the posterior ligaments over the dorsum of the
radial epiphysis, exerting a forward force and producing a volar bowing."
Busch,35 who championed this theory, attempted to correct the deformity by
tenotomy of the flexor tendons, but the procedure proved to be ineffectual.
This theory could hardly explain those cases of posterior bowing, nor does it
take into account the anatomic position of these muscles and the insertions of
their tendons, which would lead one to expect deformity to take place in the
fingers and hand, rather than at the wrist.

(3) Nervous.-This theory, advanced in a hypothetic manner by Felix,81
is altogether untenable, and is merely mentioned in passing.

(4) Osseous Dystrophies.-Landivarl25 compares the deformity to the
group of conditions such as Paget's or von Recklinghausen's disease, etc., but
these conditions are each of their own clinical entity, and occasionally, if they
should present a "symptomatic" form of Madelung's deformity, as in Bjor-
kroth's23 or Rocher's193 case, they may be easily differentiated roentgeno-
logically.

(5) Inflammatory.-Considering the fact that osteomyelitis, as well as
Madelung's deformity, also frequently occurs during the secondary growth
period, and that Rosenow has succeeded in demonstrating organisms specific
for various parts of the body, it is surprising that this theory has had such
fleeting and ineffectual backing. However, this is due to a lack of any positive
evidence in its favor.

(6) Endocrine.-It is inevitable that the preponderance of female cases
would suggest an endocrine basis for the condition. Earl,74 Cserey-Pechany,51
and Beder10 have reported cases of the deformity which showed mild or
severe ovarian hypofunction. Cserey-Pechany gave his two patients ovarian
and glandular hormone therapy for a period of seven months. He not only
claimed to have checked the course of the disease, but attempted to demonstrate
roentgenologically an actual regression of the deformity. However, the course
of the disease may cease at any time, even without medication, just as spon-
taneously and as insidiously as it began. As for the roentgenographic evi-
dence, one must realize that, unless serial exposures are made at exactly the
same angle, marked differences in the appearance of the curvature may result.

(7) Rickets.-This theory has been regarded as the most frequently pro-
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pounded and ardently defended of all. A canvass of the literature reveals a
comfortable majority as proponents of the etiologic factor of tardy, or late,
rickets. Salisachs203 is a contemporary exponent of this theory, and a large
part of his article is devoted to an attempt to prove its applicability. In
rebuttal, we would like to point out that rickets is a constitutional disease,
and shows other manifestations besides bony pathology, which are never seen
in Madelung's deformity, nor have there been more than one or two cases
in all those reported of the condition where other bony manifestations, such
as craniotabes, Harrison's groove, rachitic-rosary, etc., have been demon-
strated. The occasional coexistence of scoliosis can be explained on the
ground of posture, nor is it unusual to find scoliosis coexisting with prac-
tically any study made of dispensary patients. The actual existence of
rachitis tarda as a clinical entity has been denied by several authors (Holt'08),
but even if one were to presume its existence, it would be difficult to explain
how it would localize itself to one or both radii, to the exclusion of the rest
of the skeletal system, since even those authorities who do believe in the
existence of late rickets (Clutton,45 Roose201) insist that general epiphyseal
lesions are essential for a diagnosis.

(8) Dyschondroplasia of the Distal Radial Epiphysis.-Even Madelung,
in his original presentation, presupposed "a primary weakness of the bone"
in the etiology of the deformity, while Redard'86 expounded the idea that the
disease was due to a disturbance of growth of the epiphyseal cartilage. Delbet60
also concluded that it was due to an irregular development of the epiphyseal
cartilage, related to cartilagenous exostosis, analogous to genu varum, but,
like Redard, he imputed it to late rickets. Stetten221 states that: "Closer to
the correct solution comes the suggestion that the deformity is a disease of the
epiphyseal cartilage," and rejects entirely the factor of late rickets.

The mechanism of dyschondroplasia is suggested by the rarity of cases;
the remarkable uniformity of the age at the onset; the usual bilateral occur-
rence; the absence of the usual stigmata of rickets or a history of local trauma;
its onset during the secondary growth period; and the frequent association of
the deformity with other anomalies. Kun124 and Ingber"12 report the coex-
istence of an asymptomatic sacralization of the fifth lumbar metamere;
Kajon,1"9 an homolateral cervical rib; Beder,10 Brown,3' Stokes,223 Mathieu,'45
von Bergmann,17 and Chierici,41 bowing of the tibiae; Rocher,197 absence of
the caput humerus; Kun'24 and Vianna,231 spina bifida occulta; von Berg-
mann'7 and Melchior,151 brachymetacarpals; Solberg,214 Franke,87 and Fazio,"O
stunted growth or dwarfism; Gadrat,90 Curtillet52 and Dimitriu,69 multiple
exostosis. Possibly if all the cases reported were to have had the entire
skeleton examined roentgenologically, numerous other osteochondritic anoma-
lies would have been discovered.

Bessel-Hagen'l has attempted to demonstrate an arrest in the develop-
ment of any bone which gives rise to exostosis formation. Stetten221 remarks
on the frequency of finding an exostosis near the distal epiphyseal line as a
coexisting lesion in Madelung's deformity. The case herewith reported
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presents this lesion, which may be noted on the ulnar side of the radius,
at the level of the missing epiphyseal line (Fig. 3). According to the obser-
vations of Bessel-Hagen, this would lead to an arrest of development on that
side, which is apparently what happens. The lateral side of the radius con-
tinues to grow at the epiphysis, sweeping the outer margin of the radius
along an arc, thereby giving rise to the lateral bowing of the radius. This
lateral curvature was stressed particularly by Duplay,72 who ascribed it to
rickets.

If, as we are inclined to believe, the formation of the exostosis is secondal-y
to, or part of, a premature fusion of part of the epiphysis with the diaphysis,
there will result a local cessation of growth. Growing ends of bone are known
to receive their blood supply from four sources: (i) The large nutrient
artery which supplies the diaphysis; ( 2) a comparatively small epiphyseal
artery; (3) the periosteal vessels, wlhich supply the cortex; and (4) the juxta-
epiphyseal vessels, as described by Iexer, which supply the growing metaphysis.

Thus, with premature fusion of part of the epiphysis, this last source of
nutrition is cut off, and its loss is indicated by a comparatively rarefied area of
bone. This rarefied area, to be found on the ulnar half of the radius, just
above the epiphyseal line, is well shown in Figure 3, and has been repeatedly
stressed by Rocherl94 195 196 197, 198 and by Canton.39

The hypothesis of local and partial fusion of only a section of the epiphysis
can be deduced from the frequent finding that the epiphyseal line is indistinct,
or even partly missing, as is shown in Figure 2. If we apply the same train
of thought to early fusion of the volar half of the inferior radial epiphysis, we
can see that the anterior bowing of the radius may be the result of local
"achondroplasia," and that the mechanism of anterior bowing is dependent
upon cessation of growth in the volar half of the epiphysis. This is far more
logical than the usual hypothesis, promulgated by Gangolphe,92 that the pres-
sure of flexor action leads to an atrophy of the anterior half of the epiphyseal
cartilage, with a compensatory hypertrophy of the posterior half.

Pels-Leusden168 also presented the hypothesis that a disease of the in-
termediary cartilage caused premature ossification of the ulnar and volar side,
with a change in the direction of longitudinal growth. Gickler102 proposes to
explaiin this premature partial fusion on the ground of a hemiiorrhage into the
imietaphysis as a result of disease, weight-bearing (as in crawling about in
infancy), slight trauma, or even rickets. Hemorrhage would tend to cut off
the local blood supply and lead to early fusion. Redard'86 had previously
observed that continuous irritation, such as might be received from performing
some particular kind of work (washing, wringing, etc.) produced a func-
tional hyperactivity of certain portions of the cartilage.

Fick and Pahil84 point out that the dyschondroplasia itself is the basic factor,
and any curvature produced is merely accidental, depending upon the portion
of the epiphysis which undergoes dyschondroplasia. Cases have been reported
by Gickler,102 and Dee57 where no bowing of the radius existed, but where
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dyschondroplasia was present. Any early fusion due to dyschondroplasia
will give rise to an actual shortening in the length of the radius.

We mention, in passing, that the mechanism of bowing in the rarer
"reverse" type of the deformity is the premature fusion of the dorsal half of
the radial epiphysis leading to posterior bowing. Stetten221 considers the site
of bending of the radius dependent upon the age at which the disease begins,
the nearer the lower end of the shaft, the later the affection. Where the entire
radius is curved, the process must have begun during intra-uterine life, al-
though a visible deformity may not have been noted until the deformity reached
its height. The degree of curvature would depend upon the activity of the
pathologic process.

DIFFERENTIAL DIAGNOSIs.-From the foregoing description, it would
seem to be quite easy to diagnose this condition, but the large number of
similar and secondary deformities which have been improperly introduced into
the various bibliographies belies that ease.f It is quite possible that fracture,
dislocation, arthritis deformans, osseous dystrophies, tumor formation, etc.,
might produce the bayonet-shaped deformity itself, but a careful history should
elicit the spontaneous, idiopathic onset of the disease during the secondary
growth period, its progressive nature giving an early clue to the diagnosis. A
complete physical examination will reveal an absence of rickets and other gen-
eral, or local, disturbances. A roentgenologic examination of the lesion would
seem necessary to rule out a "symptomatic" form, and would definitely con-
firm the diagnosis beyond a doubt.

Those authors who have reviewed the literature extensively are almost
unanimous in expressing a plea to separate the genuine Madelung's deformity
from a "pseudo,' "spurious,'53 "symptomatic,"23 "simulating,"70 "atypi-
cal"228 or "similar conditions,"34 and other unrelated types of deformity of the
wrist which have masqueraded into the literature of the true variety. Several
authors, in deploring this hegira from specificity, have attempted to correct
it by adding still more to an already overburdened nomenclature. Zeitlin239
suggests "Madelung's disease" (morbus Madelung), but Madelung has already
given his name to a disease characterized by a diffuse symmetrical limpomatosis,
or deposit of fatty tissue, on the upper part of the back, shoulders and neck.
Burrows34 suggests "Madelung's syndrome," but a deformity is not, strictly
speaking, a "syndrome," and it has all the faults of eponymous nomenclature.

In condemnation of the pernicious custom of applying a person's name
to a pathologic condition or operation, often undeservedly, we would suggest
that Madelung's name be dropped. Sir Jonathan Hutchinson"0 has remarked:
"So in pathology we have to contend against the tendency to stibstitute a name,
or a definition, for the perception of an essential nature. As it is easier for us
to worship a name, or even a book, rather than to conceive of a nonmaterial
power, so we more readily become accustomed to content ourselves with
some euphonious name for a disease, rather than to acquire the habit of con-
stantly trying to realize its nature and its relation to possible causes."

The Standard Classified Nomenclature of Disease219 has a system of
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nomenclature based on both a topographic and an etiologic factor. Following
their method of classification, Madelung's deformity would be indexed: 23132-
077 (that is: distal radial epiphysis-dyschondroplasia of) and we, therefore,
suggest calling the deformity "Dyschondroplasia of the Distal Radial
Epiphysis."

Several writers, with whom we are inclined to agree, place this deformity
among the better known, but equally cryptogenic, group of conditions which
includes Perthe-Calve-Legg's, Osgood-Schlater's, Kohler's, and Keinboch's
diseases. We suggest that these diseases be classified under the head of
dyschondroplasias, and that they be renamed, as, for example, dyschondroplasia
of the caput femoris instead of Perthe's disease, or scaphoid dyschondroplasia
instead of K6hler's disease, etc.

Berg'6 and Ewald,79 among others, challenge the right of Madelung's
deformity to be considered a clinical entity, and advance the opinion that the
deformity is merely the sign of some underlying pathology-such as rickets,
lues, osteitis deformans, etc.

Classifications of Madelung's deformity have already been advanced by
Abadie,l Barthes,9 Depage,64 Gasne95 and Stetten.22' It would seem advan-
tageous, considering the present state of the literature, to formulate a classifi-
cation that will include all the various types of the deformity, including the
secondary static types. The following classification is, therefore, presented:

A. Presenting Radial Deformity:
(I) With anterior bowing of the radius:

(a) Radial dyschondroplasia (genuine Madelung's deformity).
(b) Secondary static deformity: Traumatic ;70, 237 luetic ;76 in-

flammatory ;64, 21 tuberculous;38 osteitis ;233, 193 rickets,91 etc.
(2) With posterior bowing of the radius:

(a) Radial dyschondroplasia ("reverse" Madelung's deformity).
(b) Secondary static deformity.150

(3) Without bowing:
(a) Radial dyschondroplasia.57' 102
(b) Secondary static deformity.

B. Presenting Ulnar Deformity:
(a) Ulnar dyschondroplasia.238
(b) Secondary static deformity.162

PROGNOSIS AND TREATMENT.-Pain may be present as long as the pathology
progresses, but ceases when growth is arrested at the wrist, usually before
the age of 25. The patient may then be educated in the better use of the
deformed wrist.

Treatment, at least up until the cessation of growth, should be palliative,
and consists in resting the part. This may be effected by splints, braces, or a
plaster encasement, but these measures will not correct the deformity, nor
will they prove effective in halting the progress of the disease. Tenotomy of
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the flexor tendons of the forearm is unjustifiable, and the mere removal of
the distal end of the ulna is also condemned.

Osteotomy of the radius for the correction of the deformity has proven
so effective, in competent hands, that it may be recommended routinely, just
as one would in a case of badly bowed legs, malunited fracture, etc. In I885,
Duplay7l tried a transverse linear osteotomy; in I904, an oblique type was
advocated by Poulsen.178 Although these operations may suffice for mild
forms of the deformity, most cases may necessitate a cuneiform osteotomy.
The curve in the lower end of the radius is corrected, and a plaster encase-
ment is applied, with the hand put up in extension and abduction. Springer,218
advises that the hand be forced, if necessary, into supination (depronation).
In order to hold the fragments more securely, Taylor225 inserted a metal
plate.

When the ulna is markedly longer than the radius after the osteotomy, its
projecting end must be resected in order to obtain a perfect functional result.
However, since an osteotomy is liable to shorten an already stunted radius,
Burrows34 has devised an ingenius procedure wherein the resected head of the
ulna is shaped and inserted as a bone graft, or peg, between the fragments
of a linear osteotomy, thereby tending to conserve, or at times elongate, the
length of the radius. The postoperative care is the same as for any osteotomy.

SUMMARY

(i) A typical case of Madelung's deformity is presented; the twenty-first
to be reported from this country.

(2) The literature on this subject has been reviewed, and is found to
be inaccurate, incomplete and is replete with reports of cases that are not
genuine. An attempt has been made to correct these errors and to properly
correlate the history of this condition.

(3) A tabulation of V7I authentic cases has been compiled.
(4) We advocate the substitution of the term "Dyschondroplasia of the

Distal Radial Epiphysis" in place of "Madelung's deformity," since the latter
term is not specific.

(5) A classification of the various types of the deformity has been
formulated.

The appreciation of the authors is gratefully expressed to Dr. John E. Jennings for
his invaluable assistance and continued interest in the preparation of this communication.
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'D6novan, Ricardo F.: Deformacion traumfatica radiocarpiana (simulando un caso de
Madelung). Boletines y Trabajos de la Sociedad de Chirurgia de Buenos Aires,
i6, I405-1409, November i6, I932. (Traumatic deformity.)

" Duplay, Simon: De l'osteotomie lineaire du radius pour remedier aux difformites du
poignet, soit spontanees, soit traumatiques. Archives Generales de Medicine, Is,
385-395, April, i885. (i case.)

7 Duplay, Simon: Un cas de rachitisme tardif des poignets. Gazette des H6pitaux,
64, 1397-I398, I89I. (i case.)

7Dupuytren: Leeons orales de clinique chirurgicale faites a l'H6tel Dieu de Paris,
4, 209-210, I834. (Describes occupational deformities.)

Earl, George: Madelung's Deformity. The Journal-Lancet, 36, 229-232, I9I6. (i case.)
'5Elmslie, R. C.: Madelung's Deformity of Left Wrist. Proceedings of the Royal

Society of Medicine, 1921-I922, I5, Part iii, Section Surgery, subsection Orthopedics,
p. 82. (Only mentions presentation of case. No description warranting acceptance.)

" Erlacher, Philip: Gabelhand bei kongenitaler lues. Beitrage zur Enstichung der
Madelung'schen Deformitat. Archiv fur Klinische Chirurgie, I25, 776-789, I923.
(Luetic deformities.)

77 Estor, E.: De la Subluxation Congenitale du poignet. Revue de Chirurgie, 36, I45-I68,
3I7-348, I907. (i case.)

7'Ewald, Paul: Zur Aetiologie der Madelung'schen Deformitat. Archiv fuir Klinische
Chirurgie, 84, 1099-IIII, 1907. (Case is traumatic.)

7 Ewald, Paul: Die Madelung'schen Deformitat als Symptom und als Krankheit sui
Generis. Zeitschrift fur Orthop. Chirurgie, 23, 470-497, I909. (9 cases of wrist
deformity presented; only I (Case 7) may be accepted as Madelung's.)

' Fazio, Leonardo: Sulla radiodistrofia del Madelung. Archiv. di Ortop., 44, 55I-565,
June 30, 1930. (i case.)

81 Felix, Joseph: l:tude sur la subluxation spontanee du poignet en avant. These de Lyon,
246, I884. (2 cases.)

' Felix, W: Beitrag zur Kasuistik der Madelung'schen Deformitat. Zeitschrift fur
Orthop. Chirurgie, 49, 563-568, I928. (Cases i and 2, traumatic; Case 3, rachitic;
Case 4, true Madelung's-I case.)

'aFere, Ch.: Note sur les difformites de developpement du cubitus et de la clavicule.
Revue de Chirurgie, i6, 398-402, I896. (i case.) (Claims to have seen 24 cases in
epileptic patients, but these are probably traumatic and are too indefinite for in-
clusion.)

' Fick, R., und Pahil, J.: UCber einen Fall von doppelseitiger Madelung'schen Fehlform
des Handgelenks mit Berucksichtigung seiner Mechanik. Archiv. fur Klinische
Chirurgie, I63, 499-5I8, I931. (i case.)

.8 Finzi: The Cause of Madelung's Deformity. Seventeenth International Congress of
Medicine, London, 1913, 7, Part 2, Orthopedics, 339-344. (i case.) La Presse
Medicale, 21, 727, 1913. (Same case.)

Foschini, Domenico: Contributo alla patogenesi della deformita di Madelung. Giornale
di Clinica Medica, 8, 5IO-513, August 31, I927. (i case.)

'7 Franke: Zur Anatomie der Madelung'schen Deformitit der Hand. Deutsche Zeitschrift
fur Chirurgie, 92, I56-i80, i9o8. (i case, with dissection. This is the same case
as that by Muller."')

"Frdlich, M.: Radius Curvus ou Maladie de Madelung. Revue Medicale de l'est, z,
586-587, I922. (Discussion on Mathieu's"" 145 case.)
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" Fr6lich, M.: Discussion on Finzi's"" paper. Seventeenth International Congress of
Medicine, London, I9I3, 7, Part 2, Orthopedics, pp. 344. (Case described is too
indefinite for inclusion and is probably that of Mathieu and Joseph,'""" q.v., upon
which he operated.) Also see La Presse Medicale, 2I, 592, I913. (Case i, as above;
Case 2 arthritis; Case 3, osteomyelitis.)

' Gadrat, J., et Marques, Pierre: Exostoses Osteogeniques multiples et main de Madelung.
Journal de Radol. et d'Electrol., I9, 72-78, February, I935. (Several cases of multiple
exostoses of long bones, not typical of Madelung's deformity.)

' Gaillot, Gaston Henri: Contribution 'a 1'tude de Radius Curvus. These de Lille, i8,
1907. (Case of generalized rickets.)

' Gangolphe: Deformation singuliere du poignet inexactement denommee subluxation
spontane. Bulletin de la Societe de Chirurgie de Lyon, 2, II7-I23, I26, I35, I899.
(2 cases.)

9" Gangolphe: Malformation congenitale du poignet. Lyon Medicale, 90, 451, I899. (Same
cases as above.92)

Garrido-Lestache, J.: Un caso de enfermedad de Madelung. La Pediastria Espafiola,
I4, I38-I43, I925. (I case.)

"9 Gasne, Ernest: Deformation rachitiques tardives du poignet. Subluxation de Madelung
et Radius Curvus. Revue d'Orthop., 7, I53-170, 241-260, I906. (No case reports.)

9 Gaudier, H.: Deformation rachitique symetrique des deux poignets par radius curvus.
Revue d'Orthopedie, I0, 263-266, I909. (i case.)

'" Gaugele, Karl: Madelung'schen Handgelenks Deformitat. Archiv. fur Klinische Chir-
urgie, 88, I058-I075, I909. (Cases i anid 2, n1o bowing of radius Case 3, ref. 98.)

" Gaugele, Karl: Gibt es eine genuine Madelung'sche Handgelenks Deformitat? Zeit-
schrift fur Orthop. Chirurgie, 24, 462-479, I909. (4 cases; 3 are accepted; the
fourth was rachitic.)

'9Gazzotti, L. G.: Contributo al trattamento della deformita di Madelung. La Chirurgia
degli Organi di Movimento, i6, 263-273, July, I931. (i case.)

"Gery, de Chastenet et Colombier: Deux cas de Radius Curvus. Bull. et Mem. de la
Societe d'Anatomie de Paris, I7, 370-376, 1920. (2 cases, with dissection of Case i.)

0 Gevaert, G.: Un cas de subluxation du poignet de Madelung. Revue d'Orthopedie,
2nd series, 3, 335-342, I902. (i case.)

Gickler, H.: Wachstumsst6rung der Radiusepiphyse und Madelung'sche Deformitat.
Archiv. fur Orthop. und Unfall Chirurgie, 33, 312-3i8, I933. (4 cases of dyschon-
droplasia of the inferior radial epiphysis, but with no bowing of radius.)

"3Greig, D. M.: Congenital Dislocation of the Ulna. Edinburgh Medical Journal, 31,
373-39I, July, I924. (i case.)

"Guepin, A.: Laxite congenitale de l'articulation radio-cubital inferieure et subluxation
consecutive de la tete du cubitus en arriere. Comptes rendus hebdonnadaires des
seances et memoires de la Soc. de Biologie, 44, 627-631, I892. (2 cases with a
history of similar deformity in I4 members of the family.)

"0 Guery, A.: Un cas de luxation progressive du poignet (Subluxation spontanee de
Madelung). Revue d'Orthopedie, 9 277-282, I898. (i case.)

"Guye: Observation d'un cas de maladie de Dupuytren-Madelung bilaterale. Revue
Medicale de la Suisse Romane, 39, I9I-I92, April, I919. (i case.)

7Hoffa, Albert: Lehrbuch der Orthopiidischen Chirurgie, Ist Edit., 486-488, I891; 5th
Edit., 51-5II, I905. (Text; no case report.)

"Holt, C. Emmet: The Diseases of Infancy and Childhood. 4th Edit., 268, I908.
" Homuth, Otto: Die Madelung'sche Deformitat in ihrer Beziehung zur Rachitis. Beitrage

zur Klinischen Chirurgie, 74, 562-584, I9II. (Case of generalized rickets.)
0 Hutchinson, Sir Jonathan: Some General Remarks on the Series of Cases and on the

Employment of Names. (Archives of Surgery, London, 9, 26-27, 1898.
"' Ianni, Raffaele: Radius Curvus; Deformita di Madelung-Duplay. Annali Italiana di

Chirurgia, 3, 4I61, 1924. (i case.)
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2 Ingber, E.: Bilateral Madelung Deformity and True Asymptomatic Sacralization of
the fifth Lumbar Metamere; Roentgen Study of a Case. Quaderni Radiologia, 5,
251-257, 1934. (i case; not obtainable.)

"'Jacoulet, F.: Un cas de maladie de Dupuytren-Madelung. Revue d'Orthopedie, I,
35-42, 19I0. (i case.)

"4Jagot, C.: Sur une vice hereditaire de conformation des deux poignets. Archives Med.
d'Angiers, I, I59-I70, I897. (i case.)

'Jean, A.: Double luxation congenitale complete du cubitus et incomplete du radius
sur les os du carpe. Bull. de la Soc. Anat. de Paris, IO, 398-400, i875. (I case,
dissected.)

'5Jones, S. Fosdick: Bilateral Congenital Dislocation of the Lower End of the Ulna.
American Journal of Orthopedic Surgery, 9, i99, November, I9II. (i case.)

7 Josa, Laszlo: A csuklo Madelung-fele deformitasanak egy esete. Orvosi Hetilap,
70, 1321-1324, I926. (i case.)

"5Joiuon, E.: Deformation de l'avant-bras par arrete developpement de 1'extremite
inferieure du cubitus, de cause inconnue. Revue d'Orthopedie, 6, 8I-84, 1905. (Case
of ulnar dyschondroplasia with deformity of the radius.)

"' Kajon, Cesar: Madelung'sche Deformitat konbiniert mit Halsrippen. Wien. med.
Wochenschrift, 84, 460-462, April 21, I934. (i case with cervical ribs.)

"Kieffer, Charles F.: Congenital Dislocation of Both Ulnae at the Wrists. ANNALS
OF SURGERY, 38, II9, 1903. (I case.)

"'Kassowitz, M.: Die Ursache der Gelenkschlaffheit der Rhachitis. Centralblatt fur
Chirurgie, 9, 385-390, I882. (This much quoted article presents no cases nor men-
tions Madelung's deformity.)

1 Kirmisson, E.: Subluxation progressive du poignet. Les deformites acquises de l'ap-
pareil locomoteur pendant l'enfance et l'adolescence. Masson et Cie, Paris, 363-375,
I902. (I case.)

'Kolliker, Th.: Die Dupuytren'sche und Madelung'sche Deformitat des Handgelenkes.
Joachimstahl's Handbuch der Orthopadischen Chirurgie, 2, 34-37, 1907. (Text;
no case report.)

'Kun, Etienne: Contribution a l'etude de la Maladie de Madelung. These de Paris,
I933, 23. (Case i, traumatic; Case 2, Madelung; Case 3, generalized rickets.)

"Landivar, Adolfo F. y Iparraguirre, and Cesar, A. Leoni: Radius Curvus bilateral
de comienzo tardio. Bol. y Trab. de la Soc. de Cir. de Boenos Aires, 20, iI60-
ii68, November, 1936. (i case.)

"Laurence, Joseph: La Maladie de Dupuytren-Madelung. Revue Generale de Clinique
et de Therapeutique, et Journal des Practiciens, 37, 75, 1923. (Discussion.)

"27 Leclerc: Radius Curvus. Bulletin de la Societe de Chirurgie de Lyon, 8, 115-120,
1905. (Same case as Albertin and Leclerc.!)

'" Lenormant, Ch.: Un noveau cas de radius curvus. Revue d'Orthopedie, 7, 1-10,
I907. (i case.)

"Leriche, R.: Sur un cas de Maladie de Madelung bilaterale. Par lesion du cartilage
de conjugaison radiale. Revue d'Orthopedie, I0, 495-500, 1909. (i case.)

°Lesauvage, de Caen: Memoire theorique et pratique sur les luxations dites spontanees
ou consecutives et en particulier sur celles du femur. Archives Generales de Medi-
cine, 9, 257-284, November, I835. (Case i, on page 260, is a pathologic dislocation.)

Levy, Richard: O3ber Madelung'sche Handgelenksdeformitat. Berliner Klinische Woch-
enschrift, 45, 2213-22I6, i9o8. (Case of rickets.)

"'Levyn, L.: Madelung's Deformity; A Report of Two Cases, Constituting the Fifth
and Sixth American Cases. Radiology, 3, 145-149, August, I924. (2 cases.)

"'Llado, Antonio Cortes, y Gallardo, Louis Salvador: Estudio de la anatomia y patogenia
de un caso de deformidad de Madelung. Revista Medica de Barcelona, 4, 25I-274,
September, I925. (i case.)
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34 MacLennan, Alex: Report of a Case of Madelung's Deformity. British Medical Journal,
2, 759-760, I909. (i case.)

Madelung: Die spontane Subluxation der Hand nach vorne. Verhandlungen der
Deutschen Gesellschaft fur Klinische Chirurgie, 23, 395-4I2, 1879. (5 cases.)

1Magnus, Georg: Uber Madelung'sche Deformitat. Medicinische Klinik Berlin, 8,
2069-2070, I9I2. (i case.)
M`T A1alfuson, Daniel: Deformation du poignet d'origine probablement rachitique. These

(le Paris, July 28, I894. (2 cases.)
1|9Malgaigne, J. F.: Traite des fractures et des Luxations. Paris, 2, 7II-7I2, I855.

(I case.)
"Marsan, Felix: Sur un noveau cas de maladie de Madelung. Archives Generales de

Chirurgie, 2, 472-482, November, I908. (i case.)
4"Marsan, Felix: La Maladie de Madelung (Radius Curvus). Gazette des H6pitaux,

8i, I67I-I679, I909. (No new reports, but an excellent discussion and bibliography
up to 1909.)

M\asmonteil, Fernand: A propos de la pathogenie de la maladie de Madelung (Radius
Brevior). Gazette des H6pitaux, 93, IOI-I03, I920. (Traumatic deformity.)

Masmonteil, Fernand: Toujours a propos de la pathogenie de la maladie de Madelung.
Lyon Chirurgical, i8, 35I-355, 1921. (i case.)

'4 'Massabuau, Soulas et Nichet: La Maladie de Madelung. Archives de la Soc. Med.
et Biol. de Montpellier, I5, I9I-I95, May, I934. (i case.)

" Mathieu, Ch., et Joseph, V.: Radius Curvus Bilateral. Societ6 Med. de Nancy, May
24, I922; Revue Medicale de l'est, I, 586, I922. (Same case ref. I45.)

1'Mathieu, Ch., et Joseph, V.: A propos d'un cas de Maladie de Dupuytren-Madelung
bilaterale. Revue Medicale de l'est, I, 691-70I, 1922. (2 cases.)

14t; Mauclaire: Discussion on Finzi's' paper, Seventeenth International Congress of
Mledicine, London, I913, 7, Part 2, Orthopedics, p. 344.

14 Mauclaire: Trois observations de subluxation progressive du poignet. Comptes rendus
de la Soc. de Chir. de Paris, February 9, I9I6; Bulletins et Memoires de la Societe
de Chirurgie de Paris, 42, 344, I9I6. (3 cases.)

'Mauclaire: A propos du radius curvus. Societe de Chirurgie de Paris, February II,
I925; Presse Medicale, 33, 223, 1925. (Brief mention of the 3 cases reported
above."47)

M"Mauclaire et Labadie-Lagrave: Un cas de Maladie de Madelung. Bull. et Mrem. de
la Soc. de Chirurgie de Paris, 35, 695-596, I906. (i case.)

'0Mazzini, Osvaldo, F.: Enfermedad de Madelung. La Semina Medica de Buenos
Aires. 32, 626-639, 1925. (i case.)

lGl Melchior, Edouard: Uber die Kombination von symmetrischen Madelung'scher Hand-
gelenksdeformitiit mit doppelseitiger metakarpaler Brachydaktylie. Zeitschrift fur
Orthopadische Chirurgie, 30, 532-537, I912. (i case.)

"'Melchior, Edouard: Die Madelung'sche Deformitat des Handgelenks. Ergebnisse der
Chirurgie und Orthopadie, 6, 649-680, I913. (Discussion.)

'Merlini, A.: La deformita di Madelung. La Chirurgia degli Organi di Movimento,
9, 245-268, March, 1925. (Case i-Madelung; Case 2-traumatic.)

Moore, B. H.: Radius Curvus; Madelung's Wrist. Journal of Bone and Joint Surgery,
6, 568-574, August, I924. (2 cases.)

55 Mfiller, W.: Madelung'scher Deformitiit des Handgelenkes. Zentralblatt fur Chirurgie,
34, I333-I334, 1907. (Same case as Franke,' q.v.)

Natvig, Reinhardt: Madelung's Haanddeformitet. Tidsskrift for dem norske Laege-
forenillg, 25, 535-555, 1905. (i case.)

17Nelaton, A.: Luxations du Poignet. Elemens de pathologie chirurgicale, Paris i847-
I848, 2, 405-4I2. (Description too vague for acceptance.)
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5Ne'laton, Ch.: Luxations Radio-carpiens. Traite de Chirurgie, de Duplay et Reclus,
3, I2I-I25, I897. (i case, described on pages I24-I25, is a dissected specimen.)

150 Nove-Josserand, G.: La maladie de Dupuytren-Madelung. Seventeenth International
Congress of Medicine, London, I9I3, 7, Part i, Orthopedics, 206-208. (Brief dis-
cussion; no case report.)

1' Ollier, L.: Traite experimental et clinique de la regeneration des os et de la produc-
tion artificielle du tissu osseux. Paris, I877, I, 402. (Basis for Dalbera's53 work on
Ollier's Law.)

"'Ollier, L.: Traite des Resections, I, 408, i885 (Curved radius due to resection of
cartilage) ; 2, 44I, I889. (Deformity secondary to osteitis of the lower end of the
radius.)

6 Painter, Chas. F.: Congenital Dislocation of the Carpus. Bryant and Buck's American
Practice of Surgery, 4, 742-746, I908. (Description meager; apparently an ulnar
deformity.)

Palazzi, G.: Contributo alla cura operatoria della Deformit'a di Madelung. La Clinica
Chirurgica, 12, 805-814, I909. (i case.)

"' Parkes, William R.: Madelung's Deformity of the Wrist. Illinois Medical Journal,
27, 286-288, April, I9I5. (i case.)

Peckham, Frank E.: Report of a Case of Congenital Deformity of the Wrist Joints.
American Journal of Orthopedic Surgery, 4, 388-389, I907. (i case.)

Peckham, Frank E., and Hammond, Roland: Madelung's Deformity. Boston Medical
and Surgical Journal, i6o, 447-448, April 8, I9o9. (i case; Case 3 acceptable;
Case 4 too vague.)

7Pedrazzi, Carlo: Deformit'a di Madelung famigliare. La Radiologia Medica, I4, I25-
I32, February, I927. (2 cases.)

Pels-Leusden: Madelung'sche Deformitat der Hand. Freie Vereinigung der Chirurgen
Berlins. Zentralblatt fur Chirurgie, 34, I90, I907. (i case.)

9 Pels-Leusden: UCber die Madelung'sche Deformitit der Hand. Deutsche Med. Wochen.,
33, 372-374, 1907. (i case.)

Perrin: Exostoses osteogeniques multiples accompanees d'arrets de developpement et
de deformations du squellete. Revue d'Orthopedie, 5, 53-82, I9I4. (Deformities
due to exostoses.)

Pilatte, Rene: Contribution a l'etude du radius curvus. These de Paris, I34, 1919.
(3 cases.)

172 Pilatte, Rene: Sur la pathogenie du radius curvus. Revue d'Orthopedie. 8, 223-224,
192I. (Discussion.)

73Piollet: Un cas de radius curvus. Bulletin de la Societe de Chirurgie de Lyon, 9,
274-277, July 5, I906. (i case.) Lyon Med., 107, 799, I906. (Same case.)

174 Poncet, Antonin, et Leriche, Rene: Tuberculose inflammatoire et rachitisme tardif.
Bull. de l'Acad. de Medecine, 58, 2I4-221, I907. (Deformities secondary to tuber-
culosis.)

175 Poncet, Antonini et Leriche, Rene: La Maladie de Madelung. Ses modalities, sa

pathogenie. Gazette des H6pitaux, 82, I87-I91, February 9, I909. (Discussion of
deformity; cases as reported above."7')

76 Pooley, J. H.: Congenital Dislocation of the Wrists. The American Practitioner of
Medicine, 2I, 2I6-220, i88o. (i case.)

7Poucel: Carpus Curvus. Seance de la Societe de Chirurgie de Marseille, November,
I929. La Presse Medicale, 38, 24, I929. (Description too meager for acceptance.)

178 Poulsen, Kr.: Uber die Madelung'sche Deformitiit der Hand. Archiv fuir Klinische
Chirurgie, 75, 506-532, 1905. (2 cases.)

17 Putti, Vittorio: La deformita di Madelung. Archives Internationales de Chirurgie,
3, 64-98, I906. (i case.)

Putti, Vittorio: Sulla deformita di Madelung. Communicazioni V Congresso della
Societa Ortopedica Italiana, Archivios di Ortopedia, 25, 469, I908. (Discussion.)
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Putti: Sur la malformation de Madelung. Revue d'Orthopedie, I0, 207-220, I909.
(i case, museum specimen.)

82 Quadrone, Carlo: Contribution a l'etude de la Maladie de Madelung (Subluxation spon-
tanee de poignet). Nouvelle Iconographie de la Salpetriere Paris, 24, 7I, 19II.
(i case.)

3Quarenghi, F. M.: Contributo allo studio della cosi delta Malattia di Madelung.
Pensiero Med., Milano, I3, 57, i9i8. (Not obtainable.)

1Raconski, F. E.: Madelung'sche Deformitat; Cas. Soplek. Cesk., I4, I25, July I5,
I927. (Apparently a traumatic case. Not obtainable.)

"8 Ramos, Alvaro: A proposito de dois casos legitimos da deformaqao de Madelung.
Archives Brasileiros de Medicina, i, i, I9II. (Case i, Madelung; Case 2, rickets.)

'" Redard, P.: Sur un deformation rare du poignet. Archives Generales de Medicine,
30, 65I-667, I892. (i case.)

1Redard, P.: Difformite Congenitale rare des avant-.bras. Synostoses radio-cubitales.
Radius Curvus. Revue d'Orthopedie, 9, I13-Ii9, I908. (Elbow deformity due
to synostoses.)

'Reich: Cited by Beder, Rocher, Cserey-Pechany, Claiborne and Dimitriu. (We have
been unable to find the articles under any of the references quoted.)

'l Ricq: Pathogenie du radius curvus. These de Lyon, I908. (Not obtainable.)
'Robert, Cesar Alphonse: Des vices congenitaux de conformation des articulations.

These au concours, I85I. (Not obtainable.)
Robinson: De la carpo-cyphose. Gazette des H6pitaux, 8i, I78i, I908. (No new case

report.)
18 Robinson, R., et Jacoulet, F.: La luxation congenitale de l'extremite inferieure du

cubitus. Archives Generales de Chirurgie, 3, I-30, I909. (2 cases; Case 2 dissected.)
193Rocher, H. L.: Radius curvus symptomatique d'une osteite fibreuse de la moitie

inferieure du radius droit. Gazette Medicale de France, 10, 437-439, May I5,
I935. (This is not a true Madelung's deformity, but secondary to osteitis.)

194 Rocher, H. L.: A propos de notre septieme observation de Maladie de Madelung;
Dyschondroplasie radio-cubitale inferieure par hemiatrophie epiphysaire radiale
interne. Journal de Medicine de Bordeaux, II4, 513-5i8, April I7, I937. (I case.)

196Rocher, H. L.: Maladie de Madelung. Traite de Chirurgie Orthopedique, de Ombre-
danne et Mathieu, Paris, 1937, 3, 28485-28489. (Reference book description and
discussion.)

" Rocher, H. L., et Canton, J.: Pathogenie de la difformite de Madelung. Journal Med.
de Bordeaux, II2, 676-678, September, I935. (Discussion; no new case.)

"Rocher, H. L., et Rocher, Christian: La Maladie de Madelung; Dyschondroplasie
Radio-cubitale Inferieure Conditionnee Essentiellement par l'Hemiatrophie Epiphy-
saire Radiale. Chirurgia degli Organi di Movimento, 20, 20-30, 1934. (i case;
Case 2 described previously.)

1Rocher, H. L., et Roudil, G.: Dysmorphose congenitale bilaterale des poignets par
hemiatrophie epiphysaire radiale. La Presse Medicale, 38, io89-Io9o, August 13,
1930. (i case.)

1Roederer, C.: Un cas de maladie de Madelung larvee. Bull. et Mem. de la Soc. de
Chir. de Paris, 20, 235-237, March i6, I928. (i case; Case 2 too brief for accep-
tance.)

Roget, Eugene: 1ttude sur le radius curvus. These de Lyon, 121, April 26, I899. (i
case.)

2" Roos, E.: Uber spate Rachitis. Zeitschrift fur Klinische Medizin, 48, I20-I44, 1903.
"Roudil, G. Drevon, et Mourgues: Dysmorphose congenitale bilaterale des poignets

(Maladie de Madelung). Journal de Radiologie et d'Electrol., 20, 24I-245, April,
I936. (i case.)

Salisachs, Louis Gubern: Contribu&ion al estudio de la deformidad de Madelung.
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Revista Medica de Barcelona, 20, I05-I37, August, I933. (Case i, fracture; Case 2,
rickets; Cases 3, 4 and 5 acceptable.)

a" Sauer, F.: Die Madelung'sche Deformitat des Handgelenkes. Beitrage zur Klin.
Chir., 48, 179-203, I906. (3 cases.)

' Savariaud: Maladie de Madelung-Duplay ou subluxation progressive et spontanee du
poignet par radius curvus chez une jeune fille attiente d'osteite specifique. La Presse
Medicale, 2I, 592, 19I3. (Case not accepted due to too meager description.)

' Schade, A.: Kasuistischen Beitrage zu den Luxationen im Handgelenke auf Grund
pathologischer Zustande. Inaugural Thesis at Kiel, i9o6. (i case.)

' Schnek, Fritz: Die operative Besserung der echten und der sogenannten symptoma-
tischen Madelung'schen Deformitat. Zeitschrift fur Orthopadische Chirurgie, I,
320-329, October 14, 1928. (Case i, Madelung's deformity; Case 2, osteomyelitis;
Case 3, Madelung's deformity.)

' Schnek, Fritz: Federne dorsalluxation de Elle Konsulenradius. Madelung'sche De-
formitat. Zeitschrift fur Orthopadische Chirurgie, 52, ioi-iIo, May 2, I930. (Dis-
cussion.)

' Schulze, H.: Ein Fall von spontaner subluxation der Hand nach unten (Dupuytren-
Madelung'scher Subluxation). Miinchner Medizinische Wochenschrift, 52, 1441-
I443, I905. (i case.)

210 Scoutetten: Luxations du poignet. Bulletin de l'Academie Royale de Medicine, 6,
796-804, I840. (Lecture on traumatic and occupational dislocations and fractures
at the wrist.)

" Siegmund, Erwin: Isolierte volare luxation des Ulnakopfchens. Zentralblatt fur Chir-
urgie, 55, I742-1745, 1928. (This case is too doubtful for inclusion as genuine.)

' Siegrist, Hans: Ober Manus valga oder sogennante Madelung'sche Deformitat des
Handgelenks. Deutsche Zeitschrift fur Chirurgie, 9i, 524-586, I908. (3 cases.)

21 Smith, Robert William: Treatise on Fractures in the Vicinity of Joints and on Certain
Forms of Accidental and Congenital Dislocations. New York & Dublin, I854,
Chapter vii, 238-255. (Describes Cruvelhier's4 case and one of his own. Both are
secondary deformities.)

21" Solberg, M.: To tilfaulde af Madelungs haanddeformitet. Tidsskrift for den norske
Laegeforening, 24, 195-I96, I906. (2 cases.)

2 Sorrel, M.: Radius curvus Opere. La Presse Medicale, 33, I89-igo, February ii,
I925. (Description too meager for acceptance as a genuine case of Madelung's
deformity.)

216 Springer, Carl: Zur Kenntnis der Madelung'schen Deformitat des Handgelenkes.
Zeitschrift fur Orthopadische Chirurgie, 29, 2i6-251, I911. (Case I, osteomyelitis;
Cases 2, 3 and 4, Madelung's deformity.)

217 Springer, Carl: Zur Entstehung der Madelung'schen Handgelenksdeformitat. Ver-
handlungen der Deutschen Gesellschaft fur Orthopadische Chirurgie, 10, 212-219,
I91I. (Discussion.)

21" Springer, Carl: Zur Operation der Madelung Deformitat. (Korrektur der Gabelhand
durch Osteotomie und Supination Depronation.) Zeitschrift fur Orthop. Chir., 33,
59o-60i, W913. (Operative description.)

219 Standard Classified Nomenclature of Disease. 2nd Edit., New York, 1935. Also see
J.A.M.A., IIO, 509-511, February I2, I928.

Stetten, DeWitt: Zur Frage der sogenannten Madelung'schen Deformitat des Hand-
gelenkes mit besonderer Riucksicht auf eine umgekehrte Form derselben. Zentral-
blatt fur Chirurgie, 35, 949-952, I908. (i case.)

Stetten, DeWitt: Idiopathic Progressive Curvature of the Radius or So-called Made-
lung's Deformity of the Wrist (Carpus Varus and Carpus Valgus). Journal of
Surgery, Gynecology and Obstetrics, 8, 4-3i, January, I909. (Same case as reported
above.')
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22 Stieda, A.: Verein fur wissenitschaftliche Heilkunde in Konigsberg. Deutsche medi-
ziniisclhe Wochenschrift, 30, 989-990, 1907. (i case.)

":'Stokes, A. C.: Spontaneous Forward Dislocation of the Wrist Joint (Madelung's
Deforimity). ANNALS OF SURGERY, 52, 229-238, I9IO. (2 cases.)

2'Tancredi, G.: Sulla deformita di Madelung (Contributo alla cura chirurgica). Bulle-
tinio e atti della Reale Accademia di Roma, 57, I53-158, Juine, I931. (i case.)

Taylor, H. L.: Progressive Curvature of the Radius (Madelung's Deformity) Cor-
rected by Osteotomy. Medical Record, 82, 752-755, October, I912. (2 cases.)

Tillier, Robert: Sur la Pathogenie du Radius Curvus. Lyon Chirurgical, I7, 73g-f743,
I920. (Discussion; no case report).

"7 'ollas, Helmut: Zur Atiologie der Madelung'schen Knochenerkrankung an der Hand
einies selbstbeobachteten Falles. Archiv fur Kinderlheillcunde, 82 112-II4, September,
1927. (i case.)

*22 Tloiiescu, Ion: Ein Fall einer atypischen Madelung'schen Handgelenksdeformitat.
Fortsclhrift a. dem Geb. d. Roentgenstrahlen, 36, 627-629, September, 1927. (Not
a true deformity.)

.21 l'rillimici: Beitrag zur Madelung'schen Deformitat. Zeitschrift fur Orthopadische
Cliirurgie, 3I, 69-80, I913. (Case i, rickets; Case 2, vague.)

21'1 rippier, Leon: Supposed to have inspired the thesis of Felix.8" Although frequently
cited, nlo pertinent article is found of his own.

Vianniia, Barboza: Doenqa de Madelung. Folha Med., 12, 241-251, July 25, I931.
(I case.)

21Vidal, Carlosa: Sub-luxaqao de Madelung-Duplay (carpus curvus). Lisboa Medica,
6, 219-239, April, 1929. (2 cases; Cases I and 2 are genuine; Case 3 is traumatic.)

.11 Vigy{iz6gy: Madelung's Deformity of the Hand. Orovsi Hetilap, Budapest, 47, 450-
474, 19I3. (Not obtainable.)

2'4 Volkinianii, Th.: Ober Madelung'sche Subluxation nach vorne. Inaugural Disserta-
tion, Leipzig, I905. (2 cases.)

2:15 Weber, Carl Otto: Chirurgie Erfahrungen und Untersuchungen nebst zahlreichen
Boebachtungen aus der chirurgischen Klinik und dem Evangelischen Krankenhause
zu Bonnii. Berlin, I859, 232. (Case later operated upon by Busch."5)

2.4 W6ry: Deux cas de Maladie de Madelung. Bruxelles M!edicales, 2, 45-46, 192I. '(2
cases.)

'Wittek: Zwei seltene Verletzungen im Bereiche der Handwurzel. Archiv fur Ortho-
piidisclbe, Mechanotherapie, und Unfall Chirurgie, I, 101-I07, 1903. (Cases of
fracture.)

231 Wright, Louis T., and Kaufman, Justus: Unusual Type of Madelung-like Deformity.
American Journal of Surgery, 34, 365-368, I936. (This is an ulnar dyschondroplasia.
not radial.)

2:"Zeitlini, A.: Morbus Madelung oder Madelung'sche Deformitat. Zentralblatt fur Chir-
urgie, 57, 929-932, April 12, 1930. (No case report.)
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