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Dupuytren’s Contracture

A New CoNcepPT OF THE PATHOGENESIS CORRELATED WITH
SURGICAL MANAGEMENT *

BY J. VERNON LUCK, M.D., LOS ANGELES, CALIFORNIA
From the Los Angeles Orthopaedic Hospital, Los Angeles

This important entity, known now for more than a century as Dupuytren’s
contracture, is controversial and incompletely understood except for the diag-
nosis. There are broad differences of opinion in etiology, pathogenesis, and ther-
apy. A plan of therapy, based upon a new concept of the pathogenesis, to be
herein presented, has been associated with superior results achieved with decid-
cdly less stress for both patient and surgeon than was experienced by the routine
use of radical aponcurosectomy.

This study of Dupuytren’s contracture, palmar and plantar, has been pur-
sued since 1936. During the first half of this period the pathological anatomy and
ctiology were investigated ; during the second half the principal interest has been a
correlation of pathogenesis and therapy 7.

Evidence will be presented to support the concept of the pathogenesis herein
described, and it will be contended that this concept forms a sound basis for sur-
gical management. In this therapeutic program conservative surgical techniques,
including subcutaneous fasciotomy, are emphasized.

CLINICAL PICTURE

The incidence of Dupuytren’s contracture is much higher in men than in
women. While published statistical reports vary widely, a summary of the liter-
ature of reported cases indicates that the ratio is approximately seven men to one
woman. While the onset of typical cases may develop any time after the second
decade of life, the resulting nodules occasionally lie dormant so that there is
little contracture and little disability until a later decade. In this series of 154
cases, the oldest patient was eighty-five years old and the youngest twenty-one,
with the average being 56.5 years for men and 61.1 years for women. There were
130 men and twenty-four women, a ratio of 5.4 to one. In thirty-six patients
(23.4 per cent) there was a definite hereditary factor, as indicated by the pres-
ence of the disease in other members of the same family.

The initial symptom was usually one or more nodules in the ulnar half of
the palm, or the volar aspect of the proximal one-half of one or more fingers. A
nodule beneath a transverse erease may remain flat and poorly defined or bulge
out like twin nodules on each side of the crease. With the passage of time involu-
tion occurs, the nodule tends to flatten, and the associated proximal cord becomes
rounder and larger. As nodular involution progresses, cords and contractures
evolve. The right hand was involved in forty-two patients and the left in eight-
cen, while in ninety-four patients the disease was bilateral. (Surgery was bilat-
cral in fifty-two.) Pain was seldom a symptom, although occasionally there was
slight to moderate pain and tenderness at the sites of nodules. In the rare occa-
sions when pain became a disabling symptom, it took the form of a steady ache
or a drawing sensation. Hyperhidrosis of the palms was an occasional finding and
was interpreted as a reflection of anxiety. Grasping of hard objects was avoided

*This has been a continuing study. Parts of the paper have been read at the Annual
Meceting of the American Society for Surgery of the Hand, New York, N. Y., January 1950,

and the Annual Meeting of The American Academy of Orthopaedic Surgeons, Chicago, Illi-
nois, January, 1952.
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when the hands were sensitive. There were episodes, in seven patients, of either
spasi or occlusion of a coronary artery.

CONTRACTURES

Flexion contractures of the fingers cereated most of the disability and had
their highest incidence in the little and ring fingers. Involvement of the thumb
and thenar eminenee, while not the rule, was relatively common; contracture of
the index finger was the least common. With advancing flexion contractures, the
patients who were eraftsmen, surgeons, or musicians became inereasingly handi-
capped and many were foreed to give up their trade or profession until the con-
tractures were corrected. Involvement of the right hand frequently led to embar-

Fic. 1

The principal sites of nodules in palmar Du-
puytren’s contracture. The connecting black lines
represent fascial cords.

rassment in shaking hands; more pronounced involvement led to sticking the fin-
ger in the eye when washing the face and difficulty in gloving the hand. As the
contractures became yet more advanced, golf and other games were denied the
patient. The rate of contracture proved extremely variable. There were instances
when a finger became sharply flexed by the contracting nodules within a few
months’ time; in others the process of involution was so protracted that a period of
many years was involved. The actual contracting process generally occurred by
irregular steps, interspersed by periods of quiescence. At any time, the active
discase process can come to a halt and remain unchanged for long periods of time
—cven for the remainder of the patient’s life.

In this study the contractures are divided into three grades: Grade I con-
tractures are those from 3 to 30 degrees; Grade II contractures are those between
31 and 60 degrees; and Grade III contractures represent contractures from 61
to 90+ degrees. The grade given to a hand is based upon the joint having the
greatest degree of flexion contracture. In the classification devised by Meyerding
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Fic. 2

Pathogenesis of Dupuytren’s contracture showing three stages: A, the proliferative
stage; B, the involutional stage; and C, the residual stage.

and associates, account was taken of the number of fingers involved and the de-
gree of general disability. The classification of degree of contracture presented
here has simplicity in its favor which is highly desirable when dealing with the
more complex patterns of contracture. Of the 154 patients, there were no contrac-
tures in twelve (nodules only); first-degree contractures in twenty-two; second-
degree, in forty-nine; and third-degree, in seventy-one.

ETIOLOGY
The etiology of Dupuytren’s contracture continues to elude us. Investiga-
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Fic. 3

Photomicrograph showing the cellular character of the proliferative stage.
Nodules in this stage must not be misinterpreted as fibrosarcoma.

tions over a period of more than 100 years have failed to identify the true cause of
this discase. Trauma appears to head the list of factors that are said to contrib-
ute to the discase. Actually, trauma has been variously credited as the sole cause
of the discase, as only a contributing factor, or as playing no part whatsoever.
Contemporary investigators, for the most part, credit trauma as being capable,
at most, of being an aggravating factor, but not capable of causing the disease.
Skoog presented the most comprehensive study of this concept. Many patients in
the series herein reported gave a history of an accentuation of the flexion contrac-
ture following trauma to established nodules in the palm and fingers. While the
trauma appeared to cause the contractures to evolve earlier, it probably did not
materially influence the degree of contracture that ultimately would have evolved
without specifie trauma. Of the 154 patients, fifty-three did hard manual work,
and 101 did light manual or sedentary work.

The hereditary factor is the most definite and best established of all poten-
tial etiological factors. The proportion of the total cases in which the hereditary
factor was clearly noted varied in the different reported series from an insignifi-
cant pereentage to an impressive 40 per cent %, In this series, a hereditary fac-
tor was cvident in 23.4 per cent of the patients. The number of other alleged
ctiological agents that were found in association with this discase is legion. It may
ultimately be disclosed that many factors, acting singly or in combinations, are
capable of setting in motion the sequence of events which lead to Dupuytren’s
contracture in an individual so predisposed.

Identification of the fascial fibrogenie nodule as the essential lesion of this
disease, in addition to the propensity of the nodule for recurring after incomplete
removal (in the proliferative and early involutional stages) would appear to
favor the neoplastie theory. Histologically, the nodule has a fibromatous-like ap-
pearance during the proliferative stage. It is tempting to consider the disease as a
fascial dysplasia. In considering neoplasia as against dysplasia, the dividing line
is by no means sharp.

It ix my belief that neither ehronie inflammation, nor trauma, nor neurologi-
cal or psychological factors represent primary etiological agents in this disease.
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Fic. 4
The cells are beginning to align themselves with the major lines of mechanical
stress, This change and the increase in collagen usher in the stage of involution.

PATHOLOGICAL ANATOMY AND PATHOGENESIS

The interpretation of the pathological anatomy of Dupuytren's contracture
and the concept of the pathogenesis evolved from the meticulous study of tissues
from more than 200 hands and twenty-cight feet involved by Dupuytren's con-
tracture. While the etiology of this entity continues to elude us, much of the patho-
genesis 1s becoming inercasingly clear. An understanding of this aspeet of the
disease is decidedly helpful elinieally in both non-operative and surgical man-
agement. In nearly all of the casesx reported in this study, the operative pro-
cedure through which the pathological tissue was made available for study, was
carried out by me, thus affording an opportunity to study both the gross and
microscopie characteristies of the involved tissues. The initial and essential lesion
in Dupuytren's contracture ix a focus of proliferating fibroblasts (Fig. 3). While,
grossly, a focus may exist as a solitary lesion in the palmar or plantar fascia,
multiple foei are the rule. In most instances, the fibroblastic focus creates a
palpable nodule. The fibrous cords, so prominent in this entity, form subsequent to
the development of the nodule and are intimately related to the involution of
the nodule. All the tissues identified with Dupuytren’s contracture will be classi-
fied as (1) the essential fibrous nodules, (2) reactive tissues, and (3) residual
tissues.

For descriptive purposes, the pathogenesis of Dupuytren's contracture will
be divided into three stages: the proliferative stage, the involutional (contract-
ing) stage, and the residual stage.

The Proliferative Stage

The nodule, whether it is one millimeter or several centimeters in diameter, is
histologically a focus of fibroblasts which, in the proliferative stage, resembles a
fibroma. At the onset, when the fibroblasts are young, the cells form a large por-
tion of the tissue and the collagen a minimal portion (Fig. 4). In this focal
fibroplasia, the fibroblasts do not align themselves with lines of stress and have,
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Fic. 5

Photomicrograph (X 12) showing a palmar nodule in the early stage of
involution. The arrow and broken lines point to the proximal small fascial
cord in which there is carly reactive hypertrophy.

in fact, no purposeful arrangement. There may be a solitary or multiple nodules
appearing at various locations in the palm and fingers, and in the sole of the foot
(Fig. 1). What might well be termed conglomerate nodules are rarely seen. These
are made up of multiple nodules which coalesee and form a plaque. Such a plaque,
in the hand, generally involves the ulnar half of the distal palm, and, in the foot,
the medial aspeet of the plantar faseia. A nodule in its carly stage is rather
resilient and even =oft; later it becomes firm or hard.

While the nodules appear to originate in, or superficial to, the palmar fas-
cia, they expand toward the surface, principally between the skin and the fascia.
Thixs ereates a protruding mass caxily identified by the palpating finger. A nodule
having its origin cither in, or direetly adjacent to, the fascia or aponeurosis, at-
taches securely to this structure. Growth, by expansion, toward the surface gen-
erally causes the nodule to replace subeutancous adipose tissue, and attach to the
deep layers of the skin. At a later stage the nodule may replace or displace deep
layers of the skin. Thus, with a deep attachment to the palmar aponeurosis and a
superficial attachment to the under surface of the skin, the stage is set for the
contraction of the involutional process to ereate a reactive fibrous cord. In the
proliferative stage, the nodule is likely to be rather vascular and the considerable
reactive tissue at the periphery appears partly related to the blood vessels sup-
plying the nodule. It is not to be assumed that the nodules are limited to the dis-
tribution of the palmar and plantar aponcuroses. Actually, nodules frequently
appear on the borders of the hand and in the webs, and are relatively common
in the thenar eminence. A high incidence of nodules was observed on the volar
aspeet. of the fingers, particularly over the volar aspeet of the proximal inter-
phalangeal joints and at the base of the fingers. In only two cases were nodules
found distal to the proximal interphalangeal joint, and no typical nodules were
seen on the dorsum of the fingers or the hand with the exception of knuckle pads
(dorsal nodules) over the proximal interphalangeal joints (Fig. 25). In the foot,
the nodules most frequently develop in the medial aspeet of the plantar faseia, in
its distal one-half. No nodules have ever been identified in relationship to the in-
terphalangeal joints of the toes.
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The Involutional Stage

In this stage, the fibroblasts of the nodule align themselves with the major
lines of stress that pass through the nodules (Fig. 4). This is predominantly in
the longitudinal axis of the hand or foot. As the cells beecome more mature and
smaller they deerease in number, and the proportion of collagen steadily inereases.
It is during this process that contraction occurs. Actually, this involution, asso-
ciated as it is with contraction of the nodule, is the process that creates the most
prominent aspeet of the clinical picture—the flexion contractures of the palm and
fingers. As the process of collagenization and contraction evolves, the nodule
becomes smaller in diameter and in so doing draws in or puckers the surround-
ing skin. In addition to its fixation to the overlying skin, the nodule may become
anchored to an underlying tendon sheath or joint capsule. In the palm this proc-
ess creates a skin contracture and at the same time increases tension stresses
on the small band of fascia extending from the nodule to the apex of the palmar
fascia. If, for example, a nodule is over a metacarpophalangeal joint, the process

A reactive  fibrous  cord  (hyper-
trophied fasein) extending between two
nodules in the involutional stage. (A
cord develops proximal to each nodule,
frequently ereating a chain.)

F16. 6

of the contracture draws the metacarpophalangeal joint into flexion. It does this
because the line of least resistance would be flexion of this joint. The innumerable
attempts to extend the metacarpophalangeal joint subject the narrow band of
fascia extending to the apex of the aponeurosis to intermittent tension stresses.
Out of this investigation has come the conclusion that the cord of Dupuytren’s
contracture forms, for the most part, proximal to the nodule and represents reac-
tive functional hypertrophy in response to the repeated tension stresses on the
band of fascia from which the nodule took its origin. The nodule, together with its
proximal fascial cord, will be referred to henceforth as a nodule-cord unit, be-
cause the more usual picture in Dupuytren’s contracture of the hand is that of
multiple nodule-cord units united to form chains of nodule-cord units (Fig. 1).
Contractures. in this discase, take place only within the nodules and from the
involution of these foei of fibroplasia. No contracture appears to occur in the
fascial cord—only hypertrophy. Further support of this coneept came from the
observation that contractures of interphalangeal joints occurred only when nod-
ules developed in relation to these joints. There is absolutely no evidence that in-
volvement of the palm has any influence whatever in causing flexion contractures
of the interphalangeal joints of the fingers. The only contractures that involve-
ment of the palmar aponcurosis can create are contractures of the metacar-
pophalangeal joints. A nodule located in the vieinity of the two transverse creases
of the palm creates, during its involutionary process, a reactive fibrous cord
proximal to the nodule, extending to the apex of the palmar fascia. If a nodule
develops directly over, or nearby, the volar aspect of the proximal interphalangeal
joint, the involution of the nodule ean draw the interphalangeal joint into a flexion
contracture. In doing <o, a reactive proximal cord appears and extends from the
nodule overlying the proximal interphalangeal joint to the base of the finger.
There the fascial cord ends, unless there is a nodule in the palm in line with this
cord. If so, the cord from the nodule in the finger joins the nodule-cord unit of

VOL. 41-A, NO. 4, JUNE 1959



642 J. V. LUCK

Fic. 7

Photomicrograph showing moderately advanced involution in a nodule.
The triangular, central cellular area of this nodule is the last to involute.

the palm, and upon complete involution of the nodules, leaves a residual faseial
cord which is continuous from the middle phalanx to the apex of the palmar
aponeurosis. Nodule-cord units may occur singly, but a finger tip flexed well
into the palm certainly means that there were at least two nodule-cord units. In a
few instances there were finger contractures from involuting nodules, but no in-
volvement of the palm. Palmar involvement without finger involvement is rela-
tively common and offers the best opportunity for observing the nodule-cord-
unit concept.

If the fibrous cords are reactive (the result of hypertrophy from intermittent
mechanical stresses) they should be the largest where they are subjected to the
greatest tension stresses; this is precisely what was observed. The fibrous cords
grow to large dimensions in those persons who use their hands a great deal. Pa-
tients who had unusually large cords frequently were preoccupied with passive
stretehing of the extensors of the involved fingers; this observation is further
evidence that the fascial cords represent functional hypertrophy of a fascial band.
At sites where there is little opportunity for either cord formation, or for subject-
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Fic. 8-A

A palmar nodule (arrow) nearing the end of the involutional stage. Note
the long contiguous cord.

T —|

Fic. 8-B
Photomicrograph of a faseial cord.

ing the small cord that does form to the stresses that would cause substantial
hypertrophy, there is little cord formation. Such sites are the lateral and medial
aspeets of the palm, or the fingers. An example ix the nodule that occurs lateral to
the first, or medial to the fifth, metacarpal head (Fig. 16).

Whether or not a nodule will be capable of causing disabling contractures of
a joint clearly depends on the loeation of the nodule. In general, the more proxi-
mal the location, the less potential that nodule will possess for creating a con-
tracture. Conversely, the more distally located the nodule ix, the more contrac-
ture it can cause—but here there needs to be a qualifying statement. If a nodule
is located direetly over a joint, it will have a decided mechanical advantage
during its involution. A good example is seen when the nodules develop directly
over a metacarpophalangeal joint between the transverse creases of the palm,
With every millimeter of contraction such a nodule may ercate several degrees of
flexion contracture in the finger. Actually, several nodules were repeatedly meas-
ured during involution and, in some instances, the nodule contracted its full longi-
tudinal diameter. A simple experiment can be carried out on a normal palm by
pinching the skin between the transverse ereases, drawing the cereases closer to-
gether. If pinching the skin is carried out directly over a metacarpophalangeal
joint, it can create anywhere from 40 to 90 degrees of flexion in that joint if the skin
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Fi1c. 9

The hand of a physician, cighty-five years old, at autopsy. The untreated
Dupuytren’s contracture was of approximately forty years’ duration and in
the residual stage. Note the tendon-like character of the fascial band
(arrow). No trace of the nodules which created the contracture could be
found.

1. 10 Fia. 11

Iig. 10: The hand on the right shows the proliferative stage. Similar fifth-ray nodules in
the hand on the left have completed their involution leaving contractures and residual cord
(as marked).

Fig. 11: The hand of a man, thirty-five years old, the only Negro patient in the series.
Nodules located this far proximally in the palm cannot cause significant contracture.
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is held pinched between the finger tips. By the same token, if a nodule is located
directly over the volar aspect of the proximal interphalangeal joint—a frequent
location for nodules—that nodule will have, during its contracting phase, tremen-
dous contractural advantage. Here, again, some idea of the manner in which that
joint can be contracted to as much as 90 degrees by a very short range of con-
traction in a nodule can be understood by simply visualizing a nodule steadily
decreasing in diameter and drawing all adjacent soft tissue with it. If a nodule oc-

curs at sites where the mechanieal sit-
uation does not favor the ereation of
a flexion contracture of either an in-
terphalangeal joint or a metacarpo-
phalangeal joint, then the nodule goes
through its life cyele creating rela-
tively little disturbance.

It is not common for nodules to
be located in the proximal one-half of
the palm, exeept in the thenar emi-
nence, and when they are so located
they cause little difficulty. Nodules in
the palm, that lie between metacarpal
heads or in the region of the webs, pro
duce cords which take an oblique
course and scldom produce contrac-
tures (Fig.1). In the same way, nod-

TFig. 12-A: A hand before operation. The
large, twin nodules are over the proximal
phalanx of the ring finger. Note the heavy
cord proximal to the two nodules.

Fig. 12-B: The same hand three weeks
postoperatively. Normal mobility was re-
stored. There was no recurrence in a follow-
up period of three vears.

Fic. 12-A

Fic. 12-B
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Fre. 13-A
Hands showing the involutional stage. Subcutaneous fasciotomy of
the palms and cxeision of the nodules were performed on both the
palms and the involved fingers.

Fic. 13-B

The same hands five vears after operation.

ules that are located cither on the medial or lateral aspeets of the fingers have less
apacity to produce flexion contractures, particularly when they lie half-way be-
tween the proximal interphalangeal joint and the metacarpophalangeal joint. Con-
tractures at such sites tend to limit or even obliterate spreading of the involved
fingers. Many Y-shaped cords are seen and these are the result of eccentrically
placed nodules. It is interesting and clinically useful to analyze the pattern of the
nodule-cord units that develop in the thenar eminence and the thumb. The most
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TFic. 14 Fio. 15

Iig. 14: Hand showing a solitary nodule-
cord unit. The nodule at the arrow point |
was observed over a period of cight yvears
ax it involuted and caused the prominent
reactive cord extending to the apex of the
palmar fascia.

Fig. 15: The two nodules in the hand
represent. the total involvement. They were
excised. Note the V-shaped skin contracture
distal to the palmar nodule.

Fig. 16: Hand showing abduction of the
little finger. This deformity is the result of
involution in a nodule located over the
medial aspeet of the fifth metacarpophalan-
geal joint.

common site for these nodules is over
the first metacarpal head. A nodule
that forms over the metacarpal head
adjacent to the thumb web will form
a cord that extends through the web to
the second metacarpal head. Cords
from nodules over the anterior, lateral,
and medial aspeets of the first meta-
carpal head tend to form a radial ar-
rangement of cords beneath and in the
skin of the thenar eminence; there may be two or three separate nodule-cord units.
A cord that forms in the web of the thumb from a nodule over the medial aspeet of
the first metacarpal head will tend to be well circumscribed and rounded, whereas
the cords that form in the remainder of the thenar eminence tend to be flat with less
well defined margins. Nodule-cord units of the thenar eminence can draw the
thumb toward the palm and can sharply limit abduction, extension, and opposi-

Fi1c. 16
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tion. When a volar nodule forms over the interphalangeal joint of the thumb, the
proximal cord of this nodule-cord unit generally joins a nodule-cord unit to the
thenar eminence. It is thus possible, with the completion of involution, for a cord
to extend from the terminal phalanx of the thumb to the base of the thenar eminence.

Nodules overlying metacarpal heads tend to become anchored securely to
flexor-tendon sheaths. There is relatively less tendency for the nodules in the
proximal one-half of the palm to develop attachments to tissues deep to the fascia
(except tendon sheaths). In other words, nodule fixation in the palm is predomi-
nantly between the fascia and the skin and not between the fascia and the deep
structures. Hypertrophy of normal bands and septa that penetrate deeply is not
uncommon, particularly in the fingers. It has also been observed that deeper as-
pects of the palmar fascia, particularly the transverse fibers over the metacarpal
heads, may appear completely normal in the presence of considerable involve-
ment of the overlying longitudinal fibers. A nodule on the lateral aspect of the
proximal third of the ring finger will, in its contracting stage, draw this finger
toward the long finger and sharply limit spreading of these two fingers. Like-
wise, a nodule over the medial aspect of the little finger can create an adduction
contracture and the patient may lose all ability to draw the little finger to the
ring finger. This is as objectionable, to most patients, as a flexion contracture.

The rate with which the nodule involutes and, therefore, the rate of con-
traction, is widely variable and does not take place on any definite or predictable
time schedule. A nodule can appear in the palm, a finger, or the sole of the foot,
and remain unchanged over a period of many months or years, and then within a
few months undergo involution and create a contracture dictated by the location
and size of the nodule (or nodules). While the nodule tends to slowly involute and
contract, there may be a period of a few weeks in which there is rather rapid
progression of the contracture. In scveral instances, nodules remained unchanged
for more than twenty years before involuting. While the rate of contracture is
unpredictable, one can predict that contracture will nearly always occur at one
time or another. Therefore, in analyzing a hand involved in this disease, it is
readily possible, after palpating the nodules or nodule-cord units, to estimate the
potential further contracture.

As the process of involution progresses, the nodule becomes less and less well
defined until at the end of the process the nodule is no longer present and, of
course, is no longer palpable. It is important not to misinterpret a rather rounded
fold of skin, created by the contracture, as a nodule (Figs. 21-A and 21-B). If
contractures at the proximal interphalangeal joint are allowed to remain un-
treated for long periods of time, irreversible changes may occur, including
contractures in the ligamentous apparatus, intra-articular changes, and even fi-
brous ankylosis (Figs. 18-A, 18-B, and 20). The nodule can extend medially and
laterally to the flexor tendons and their sheaths and directly involve the joint
capsule. Capsulotomy or partial capsulectomy is indicated in some of these in-
stances, but the results of capsule surgery leave something to be desired. In an-
alyzing the involved hand it is important to evaluate the stage each nodule has
reached. New nodules may appear in the palm at widely spaced periods. With this
wide variation in time of appearance and the wide variation in rate of involution,
it is not surprising that the microscopic picture of the nodular tissues reveals, at
different sites, wide variations in both cellular maturity and the proportion of
collagen to cells. Writers on this subject 1222 saw no basis in the microscopic
picture for reconstructing the pathogenesis of the nodules and cords. Skoog said
that it was not possible to cstablish any relationship between the histological
picture and the clinical characteristics of the disease.

In the plantar fascia, the nodules tend to be larger than in the hand, coa-
lescent nodules are more common, and the involutional process tends to be slower.

The hypertrophy of bands of palmar and plantar fascia, which occurs when
they are subjected to pronounced intermittent tension stress, is not unlike the
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Fia. 17-A
Preoperative appearance of the hands of a general surgeon, sixty-two
vears old. Subcutaneous fasciotomy was performed in 1948. There was
partial recurrence during the first postoperative year. The causative nodules
were then removed; there was no further recurrence.

I'i. 17-B

Photograph of hands showing postoperative appearance. The patient re-
sumed operating three days following subcutanecous fasciotomy, and within
ten days after excision of the nodules.

dramatic hypertrophy that onc sces after transplanting fascia lata grafts to the
abdomen extending them from the ribs to the ilium '* (Lowman’s operation). The
intermittent tension stresses on these fascial straps are pronounced and the reac-
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1. 18-\ F1¢. 18-B

Fig. 18-\: Photograph of hand showing contracture of the proximal inter-
phalangeal jomt of the little finger, in the residual stage.

IFig. 18-B: Photograph of hand showing postoperative appearance. The
fibrous cord was excised at the site of the contracture, in addition to cap-
sulotomy of the joint. The result was unsatisfactory. The proximal inter-
phalangeal joint of the little finger is the most difficult problem in Dupuy-
tren’s contracture,

tion of the faseia is one of strikingly pronounced hypertrophy (Fig. 23). A thin,
flat fascial graft, one or two millimeters thick and one-half inch to one-ineh wide,
‘an become as large and thick as the patient’s tendo achillis, exhibiting a tendon-
like structure of great strength.

THE RESIDUAL STAGE

With complete involution the nodule disappears, leaving only a focus of
dense adhesions and the reactive proximal fibrous cord which is almost acellular
and tendon-like. Where the nodule existed the skin is fixed, drawn into folds, and
securely fused to underlying faseia. The cords may be short, existing only in the
palm. If there is only a palmar nodule, usually between or adjacent to transverse
creases, the skin will be drawn in a V-shaped contour in the palm just distal to
the site where the nodule is anchored to the overlying skin (Fig. 15). Proximal to
the contracted focus of skin will be the elearly defined fibrous cord which extends
to the apex of the palmar aponcurosis. There is seldom any pathological fixation
of the skin to the fascial cords in the proximal half of the palm since nodules are
infrequent at this site.

In palpating a cord in which the nodules have entirely disappeared, the diam-
eter of the cord will be found to vary but little from one site to another; thus, the
margins are parallel. However, when there is fixation of the cord to the skin or
skin callosities, palpation of the cord can be rather difficult. With practice, the
presence or absence of nodules can be learned by careful palpation. Where no
nodules can be identified. and where the contracture has not recently changed, it
can be assumed that the process is completely involuted and that no further con-
tracture will occur. After the process has burned out, areas of uninvolved palmar
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fascia adjacent to the cords may atrophy
and almost disappear. Likewise, if the fin-
ger contracts completely into the palm
where further extensory stresses cease, the
lack of stress on the cord is ultimately re-
flected by atrophy of the cord. Instances
were encountered where the finger was com-
pletely flexed into the palm and the cord
was reduced to a narrow, thin band. Such
an instanee was seen in a physieian, eighty-
five vears old, who had had Dupuytren’s
contracture for approximately forty years
and in whom the little and ring fingers of
the right hand, completely flexed into the
palm, had been useless for approximately
twenty vears preeeding death. At the death
of thix phy=sician, permission was granted to
dixseet the hand and it was found that these
fibrous cords, no doubt once strong and
thick, had atrophied until they were only
thin bands resembling the digital tendons
of an infant (Fig. 9).

Irreversible joint changes are much
more likely to develop in the proximal inter-
phalangeal than in the metacarpophalan-
geal joints. Joint involvement may be char-
acterized by capsular contractures which

F1c. 19-A
Hand of a man, eighty-one years old,
showing the residual stage.

Fic. 19-B

One month following subcutancous fasciotomy of the palm and partial
excision of the digital cord. The patient had already returned to bowling
and playing the zither, his principal pleasures in life.
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occur through physiological adaptation to a protracted flexion. Atrophy and de-
generation of the articular cartilage may occur together with contractures of
the overlying skin. These changes are the result of the positional adaptation, in-
volution of the nodules and, in some instances, actual encroachment on the stratum
fibrosum of the joint capsule by the nodular fibroplasia. If the joint remains

—— contracted for long periods of time
and, in particular, if there has been a
nodule in direct relationship to the
joint capsule, it may not be possible to
correet, this contracture completely,
even though the procedure would in-
clude capsulotomy or partial capsul-
ectomy. Adaptive shortening of the
digital nerves, vessels, and tendons oc-
curs and must be taken into considera-
tion in surgically correcting the con-
tractures. The digital nerves and ves-
sels lie alongside the flexor tendons
and rarely depart from this position.

Fig. 20-A: The little finger had been con-
tracted completely into the palm for twelve
vears. Irreversible changes in and around the
proximal interphalangeal joint were treated
by resection of the distal one-third of the
proximal phalanx and fusion of the joint
in 30 degrees of flexion. The result obtained
is usnally preferable to amputation for most
patients,

Fig. 20-B: End result after resection of the
distal portion of the proximal phalanx of the
small finger and fusion of the proximal inter-
phalangeal joint.

Fig. 20-B
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o WA el Y i :
Fie. 21-A Fic. 21-B
IYig. 21-A: This hand, showing residual palmar involvement from a solitary nodule, was
treated by subceutancous fasciotomy.
Figure 21-B: There was no recurrence during the seven-year follow-up period.

While the hypertrophied faseia may bowstring volarward, the nerves and vessels
are rarely carried forward with the fibrous cords. However, it is not uncommon
for the nerves and vessels to become intimately entrapped during growth of the
nodules. This ix much more likely to evolve when a digital nodule arises in an
cecentrie position to lie medially or laterally rather than directly volarward in
the mid-line. In the palm, even with extensive involvement, the nerves and ves-
sels remain in their normal position and are neither enveloped nor eneroached
upon by the nodular masses.

THERAPY

When the contracture warrants treatment, the definitive treatment is surgi-
al. Notwithstanding this well established faet, numerous non-operative methods
have been employved and enthusiastie elaims have been made of their cfficacy in
resolving both the discase process and the flexion contractures. Non-operative
therapy includes a variety of splints, ultrasonies and other physical therapy mo-
dalities **, roentgen therapy %?, vitamin E 1421.23 and corticosteroids of which cor-
tisone and hydrocortisone are the most frequently suggested. In the natural his-
tory of the Dupuytren process as here portrayed, the nodules undergo involution
which generally ereates contractures. In the past, little attempt has been made
to classify the stage of the disease and then employ therapeutie methods based
upon the predominant stage of the process. Obviously, if the process has burned
out, leaving only the dense, almost avaseular, tendon-like cords as a permanent
residue, 1t is not to be expected that vitamins, hormones, roentgen therapy,
splints, and various types of physical therapy would have any significant influ-
ence. It is hoped that in the future, an attempt will be made to limit non-operative
methods to cases in which the disease is still active and the nodules are in cither
the proliferative or early involutional stage. As a facet of clinical management
in this series, hydrocortisone acetate was injeeted into nodules on numerous occa-
sions. The results to date have been disappointing, with the exeeption of several
carly-stage nodules which were rather soft and were actively growing. A definite
statement on the value of this method eannot be ineluded in this report. The ideal
form of therapy would be a method that could be employed with the first appear-
ance of the nodules that would cause a prompt resolution of the nodules without
the nodule undergoing contracture. The use of hydrocortisone acetate, injected into
the nodule, roentgen therapy, or ultrasonie therapy is limited to eavefully seleeted
carly cases.
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SURGICAL THERAPY

Since surgery has offered us the only reliable method in the management of
this condition, intensive investigation has been direeted toward surgical tech-
niques. I have developed a method of surgical management of Dupuytren’s con-
tracture which is based upon my coneept of the pathogenesis of this disease. If it
be true that the nodule is the essential lesion, and my studies indicate that it is,
it is not neeessary to do a radical exeision of all of the palmar fascia and associated
fibrous cords. To eradicate the aggressive factor, it is necessary only to com-
pletely excise the nodules. If the process is in a stage of nodule-cord units (involu-
tional stage), operative procedures which do not inelude excision of the nodules,

J.\ D

Fasciatome

Fic. 22

Schematic drawing: the triangular handle of the fasciatome helps to indicate the
location of the sharp edge of the blade when it is under the skin.

The cross-section drawing shows: A, the palmar aponcurosis; B, the neurovascular
bundle; (7, the flexor tendons; and D, the sccond metacarpal.

for example, subeutancous faxeiotomy, will generally be followed by at least a
partial recurrence of the contracture. On the other hand, if the nodules are com-
pletely excised, and the fibrous cords are sectioned subcutaneously or by direct
vision, recurrence will not take place unless there is some subsequent development
of new nodules. In the involutional stage, excision of the nodule is the most essen-
tial step in the operative procedure. If the technique of subeutancous faseiotomy
is not familiar to the surgeon, the proximal cords frequently ecan be left undis-
turbed although the skin should be undermined at the sites of skin fixation or con-
tracture. Undermining the skin can be accomplished by the same skin incision
used to excise the nodule, by undermining proximally or distally with a small blade.
When palmar nodules have completed their involution, leaving only residual
fibrous cords and contractures, it is necessary only to section these fibrous cords
subcutancously at multiple levels and undermine the skin wherever it is path-
ologically adherent. In this residual stage, subcutancous fasciotomy well deserves
a prominent place in therapy.

Under no circumstance should subeutancous fasciotomy be considered lightly
or casually and interpreted as an casy procedure. It is a safe and effective pro-
cedure where proper attention has been given to mastering the important details
of the technique. As much precision and skill are required as with the open opera-
tion. To me, radical execision of the palmar aponcurosis has appeared to be un-
necessary.
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Indications for Subcutaneous Fasciotomy

1. Subeutancous fasciotomy should be restricted to the palm, proximal to the
webs of the fingers and distal to the apex of the palmar faseia (junction of the
thenar and hypothenar eminences).

2. Subcutancous fasciotomy is applicable in all cases of palmar involvement
where the nodules have either partially or totally involuted. Actually, this rep-
resents the majority of the surgical cases. In the involutional and residual stages
of palmar nodules, there are faseial cords proximal to the nodules. These cords
can be well resolved by subeutancous faseiotomy.

Contra-Indications for Subcutaneous Fasciotomy

1. Subecutancous fasciotomy should not be employed in fingers or thumb (or
in the webs of the fingers).
2. Subeutancous fasciotomy is unnecessary when the nodules of the palm are

Fic. 23

Criss-cross fascial straps (patient’s own fascia lata) have been ex-
tended from the rib margins above to the iliac erest below (Lowman
operation) for flaceid paralysis of the abdominal wall. Intermittent
tension stresses on these thin straps lead them to hypertrophy into
thick fibrous cords. This same mechanism, in my opinion, is the cause
of the cords in Dupuytren’s contracture. (Illustration courtesy of Dr.
C. L.. Lowman.)

in the proliferative stage. (In this stage the hypertrophied fascial bands have not
vet made their appearance.)

3. Subcutancous sectioning in the palm should not be carried out if there is
any question about the diagnosis. The prominent flexor tendons of rheumatoid
arthritis and senility must not be mistaken for fascial cords.

Palmar Involvement versus Digital Involvement

In the vast literature on Dupuytren’s contracture, the palm has been the cen-
ter of discussion. In reality it is not the palmar lesions that create the greatest con-
tracture and disability; rather, it is the nodules in relation to the proximal inter-
phalangeal joints. No amount of palmar dissection, no matter how radical, will
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resolve contractures of the proximal interphalangeal joints. This site of involve-
ment must be approached direetly, sinee it is not possible for palmar lesions, that
15, palmar nodules, to ercate contractures of the interphalangeal joints. These
joints are contracted by the involution of nodules that form direetly over, or in
cloxe approximation to. them. Therefore, involvement of the proximal interpha-
langeal joint must be dealt with by surgery direetly at the site of an existing
causative nodule or its contracted residue. Prior to operative therapy, the hand
must. be meticulously studied: every nodule and every cord must be elearly de-
lincated in the surgeon’s mind as he plans the surgical correction. Identifying the
stage of the disease lTeads to an estimate of the status of the contracture. The
R _ _ plan of therapy is not complex if this infor-
mation is utilized; results from pursuing
this method of analysis and management
have been gratifying.

This burn scar on the long finger was
of many vears’ duration. A cord of
hypertrophied palmar fascia extended
from the base of the finger to the apex
of the palmar fascia. Extensory tugging
on the band of fascia caused the hyper-
trophy. just as it does in Dupuytren's
contracture.

Subcutaneous Fasciotomy

Sir Astley Cooper was the first to use
subcutancous fasciotomy in what must have
been a Dupuytren contracture. Prior to the
time of Cooper and Dupuytren, the treat-
ment of Dupuytren’s contracture consisted
in division of the flexor tendons; the results
must have been discouraging. Dupuytren.
in 1832, recommended the use of multiple,
transverse ineisions through the skin and
the underlying fibrous cords. The small skin
incisions were left open. A variety of lim-
ited operative procedures were recommend-
cd in the decades that followed. Adams, in
1878, did much to popularize the method of
subcutancous faxeiotomy. Good results were elaimed by Adams and it was his
belief that there never would be more than a partial recurrence. He stated that
all operations by open wound should be condemned as unnecessarily severe.
Macready, a student of Adams, continued the use of subeutaneous fasciotomy
and, in 1890, stated: “The subceutancous treatment of Dupuytren’s contracture
of the palmar faseia is so successful with those who use the necessary observ-
ances, that it ix hard to understand why the treatment by open wound still
holds its ground.” Keen, at the turn of the century, did much to popularize rad-
ical exeision of the palmar aponcurosis as a routine method irrespective of the
extent of the pathological process. Sinee the turn of the century, aponecurosee-
tomy has steadily inereased in popularity and has become almost universally
adopted as the method of choiee 2450205092022 o) the most part it is car-
ried out without regard for the extent of the disease or the stage of the process.
ITamlin, in limiting the exeision to involved arcas observed, in fourteen pa-
tients, a sharp deerease in the time between operation and return to work. e
emphasized the neeessity of removing all diseased faseia and stated that the
cords and the fasciculi to the deep faseia must be searched for and exeised. In
thirty eases of radieal exeision that were reviewed, the average time between

I'tc. 24
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Fic. 25
Typical knuckle-pads. These dorsal nodules overlie the extensory apparatus of the proximal
interphalangeal joint. Contractures of these nodules have not been observed.
operation and return to work was 118 dayvs. In the fourteen cases of limited ex-
cision, the average was twenty-one days, notwithstanding longitudinal palmar
ineisions and dissecetion of the cords to the apex of the palmar fascia,

Less radieal therapy, particularly treatment by subceutancous fasciotomy, has
been mentioned only rarely sinee the turn of the century, and usually mentioned
only to condemn it. In hix comprehensive monograph, Skoog summed up the lit-
crature on subcutancous fasciotomy and ended his summary by condemning the
method. Bunnell used subeutaneous fasciotomy in severe cases preliminary to
radical exeision of the aponcurosis. He stated that the radical operation should
be performed within three weeks after the subeutaneous release to prevent loss of
the correetion achieved by the subeutancous fasciotomy.

On the basix of my studies, it is evident that subcutancous faseiotomy used
alone and routinely without regard for the stage of the discaxe will be followed
by a high incidenee of recurrence of the disease. If the surgeon is working prin-
cipally with elderly patients, ax appears to have been the case with Adams and
Macready, the incidence of recurrence would be low beeause a high pereentage of
these patients would have a long-standing and completely involuted process;
conversely, those working with vounger patients would have discouraging expe-
rienee with routine use of subeutancous fasciotomy. In the series of fifty cases
reported by Skoog, all but five patients were under the age of fifty, and thirty-
six of these patients were under forty.

Two erroncous concepts are widely encountered:

1. With the appearance of a nodule in the palm, it ix a foregone conclusion
that there will be more nodules at a later date and that the patient, without rad-
ical therapy, is destined to a gradual progression of the disease, ending inexor-
ably with the fingers contracted into the palm. In the experience with the large
series of eases herein reported, this error has beecome elearly defined. A patient
with active involvement stands a better than even chanee of never having an
extension of the proeess to other areas.

2. It ix widely believed that if the radical operation is carried out, the pa-
tient. ean be assured that there will be no further recurrence or extension of the
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process. This is viewed as erroncous on the basis of several well documented
cases where new nodules have appeared in hands after meticulous and complete
excision of the palmar aponcurosis. It is my recommendation that only that por-
tion of the palm and the fingers actually showing nodules should be the site of
open surgery. In this study the evidence indicates that radical dissection of un-
involved areas of the palm or fingers has little to support it.

TECHNIQUE OF SUBCUTANEOTUS FASCIOTOMY

Subcutancous fasciotomy consists in severing palmar fascia subcutaneously
at multiple levels. This technique is limited to the sectioning of well defined,
fibrous cords. The procedure is carried out with a small knife, which will be
referred to as a fasciatome. The writer’s fasciatome has a triangular-shaped han-
dle so that the location of the cutting edge of the small blade, when it is beneath
the skin, will always be known to the surgeon (Fig. 22). The fibrous cords are
sectioned transversely, the first level being just distal to the apex of the palmar
fascia as it lies between the thenar and hypothenar eminences. The next level
is at the site of the proximal transverse palmar crease, and the third, and final,
level in the palm is at the level of the distal transverse crease. Through a one-
cighth of an inch puncture wound, made by a pointed scalpel in the skin lines along
the medial border of the palm, the fasciatome is inserted with the blade in a
transverse position just beneath the skin. The blade is passed into the subcu-
taneous tissue directly beneath the skin until it reaches the site of the cord or
fascia to be divided. The blade is turned until the sharp edge lies against the
superficial surface of the cord to be divided (Fig. 22). With the surgeon’s finger
tip placed on the skin that overlies the back of the blade, the blade then is pressed
by the surgeon’s finger tip through the fibrous cord. These cords offer considerable
resistance and it is almost a gritty sensation that the blade transmits to the sur-
geon’s fingers as the blade passes through the fascial cord. Solid resistance to
further progress of the blade ceases when the cord has been divided, and it is
then as though the blade were pressing against sponge rubber. The blade is now
advanced between the skin and the cord and another onec-sixteenth or one-
cighth of an inch of the cord is divided. Each time the blade is advanced between
the skin and the involved area of the fascia, the blade is turned 90 degrees so
that it is flat. The blade is turned again so that the cutting edge can be pressed
through the cord or fascia. Under no circumstances should a reciprocal stroke be
cmployed since this would obviously endanger the underlying nerves, vessels,
and tendons. If no sawing or reciprocal action is employed, the vessels, nerves,
and tendons are not in danger. Where there are adhesions between the skin, nod-
ules, and fibrous cords (and this is regularly encountered) the overlying skin is
disseeted off the involved focus of fascia by turning the blade to a right angle
and undermining the skin. Care must be taken, in this part of the procedure, that
the blade does not repeatedly penetrate the skin; however, no harm is done
if the point of the blade should once or twice protrude through the skin. Fre-
quently, during the undermining, the skin is so thin that the outline of the blade
can be secen. Where there is a deep crease at sites of considerable flexion con-
tracture, the bottom of the crease, or dimple, may be difficult to see; it is best in
this situation to divide the cord before undermining the skin. If an attempt is
made to undermine the skin first, it is difficult to prevent severing the apex of the
deep dimple, or erease. Onee the cord is divided the apex of the dimple can be
seen, as can the apex of a deep crease. Pathological fixation of the skin is a promi-
nent part of this discase and a major source of the contractures. The skin can
be undermined as extensively as desired without fear of necrosis. There were no
instances of skin necrosis regardless of the extent of the undermining and the thin-
ness of the skin where no incision was made in the palm.

Under no circumstances should the blade be plunged into the palm and the
cutting edge turned toward the surface so that the cord and fascia are divided in
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a cut carried toward the skin. This would grievously endanger the deep structures.
The blade should not be passed into the webs of the fingers since the nerves and
vessels become fairly superficial at this point. It is reasonably safe to use the
subcutancous technique in the fingers proper if the fibrous cord is tented up and
not displaced from the mid-line. In numerous instances the nodule responsible for
the cord develops toward the lateral or medial aspects of the finger. Because of
the danger to digital nerves and vessels, a longitudinal incision should be made
over the mid-lateral or mid-medial aspects of the finger at the site of the cord.
The nerves and vessels should be visualized by meticulous dissection, retracted,
and then the cord should be divided. A segment of the cord should generally be
removed and, when present, the nodule or nodules. When large nodules are pres-
ent, both a mid-lateral and a mid-medial approach may be necessary. The nerves
and vessels should be exposed proximal or distal to any nodule encountered and
followed along the nodule.

Involuting Palmar Nodules

After subcutancously sectioning palmar cords, a short transverse incision is
made in either the distal or the proximal transverse palmar crease and the nodule,
or nodules, removed. The skin incision is not usually long—seldom more than one
and one-fourth inches—and through this approach the nodules are carefully vis-
ualized and excised along with the adjacent portions of their respeetive cords.
The dissection is carried out proximodistally, the proximal fibrous cords having
been previously divided by subcutancous fasciotomy. The ends of the cords that
were divided subcutancously are found not far from the nodules and are readily
brought into the operative field. The tendons, nerves, and vessels should then
be identified. Where the nodule is securcly anchored to the underlying tendon
sheath, the sheath at this site should be excised along with the nodule. A thenar-
ceminence nodule over the first metacarpal head is usually best visualized by a
transverse skin incision in the transverse crease overlying the first metacarpal
head. The fibrous cords that extend from this nodule into the thenar eminence
can be divided subeutaneously. It has been claimed that subcutancous fasciotomy
could not possibly succeed because there arc no means whereby the deep ramifi-
cations of the fascia can be divided. This is an erroneous concept. In the cases of
this report, complete correction of palmar contractures nearly always oc-
curred when the cords were divided and the skin undermined at sites of adhe-
sions. This experience indicates that the deep ramifications of the fascia are not
nearly so important in the cause of the contractures as has been supposed.

Skin Closure and Postoperative Care

Skin incisions are accurately but loosely closed by interrupted everting su-
tures and the procedure is completed by the application of a compression dress-
ing generally consisting of fluffed-gauze sponges and a two-inch elastic bandage.
If the skin of the palm is contracted, and if extending the fingers would place a
strain on the skin incision, the fingers are held flexed by adhesive-tape loops
in the amount of flexion that brings relaxation of the skin incision; this is main-
tained until the skin is healed. After the wound is healed, vigorous exercises are
begun and, in most cases, the skin can be relied upon to stretch to the length re-
quired. It is remarkable how well the skin is able to return to a more normal char-
acter. In my opinion, there is no evidence that areas of involved skin should be
excised and replaced by skin grafts; this procedure was never performed on any
patient in the series herein reported. When subcutancous fasciotomy has been
used alone, the patient was able to begin actively using his hands within two to
seven days. In several instances, the patient was able to return to manual work
within one week. In most instances, no splints of any type were employed. In a
few of the more resistant contractures, a night splint was used. In three patients,
a stellate block was employed for postoperative pain and tenderness and evidence

VOL. 41-A, NO. 4, JUNE 1959



660 J. V. LUCK

of sympathetic-nervous-system disturbance (reflex sympathetic dystrophy). Hy-
drocortisone acetate was injected when the postoperative swelling and pain were
beyond average. Both the stellate blocks and the injections of hydrocortisone
proved helpful enough to justify their usc.

Postoperatively. in palpating areas of palmar subcutancous fasciotomy, the
fibrous cords that previously were so conspicuous were no longer palpable. These
sectioned cords presumably atrophy and disappear once the stresses, which the
writer believes created and perpetuated them, have no further influence. When
the related nodules were properly removed and the cords completely divided, the
cords gradually disappeared and were not a source of recurrence. In the residual
stage, where only the subeutancous technique is employed, recurrence generally
means that the cords were not completely divided.

In instances where there is an extreme contracture (904 degrees) in the
proximal interphalangeal joint, in which the contracted soft tissues (tendons,
ligaments, nerves, and vessels) will not allow the finger to extend, the distal one-
third of the proximal phalanx can be excised and the joint fused in 30 degrees
of flexion. (A small Kirschner wire is used longitudinally for fixation.) This will
give a shortened finger but most patients will prefer it to either amputation or
extreme contracture. This technique has been used on the little finger in two in-
stances with good results.

ANAESTHESIA

The anaesthesia most frequently employed in this series was local infiltration
of either 1 per cent procaine hydrochloride or 1 per cent xylocaine. A 25 or 27-
gauge hypodermic needle is used for the first infiltration (five to ten cubic centi-
meters) into the lateral border of the proximal one-third of the palm. A 22 or 23-
gauge spinal needle is then used, and the xylocaine solution infiltrated subcu-
tancously throughout the palmar operative sites. The needle is inserted at two
levels in the palm: the proximal third and the distal third. This technique pro-
duces excellent and dependable anaesthesia in the palm and all fingers. Separate
infiltration is required at the base of the thumb and in the thenar eminence if sur-
gery is to be performed at these sites. A sphygmomanometer cuff or pneumatic
tourniquet is employed around the mid-forearm. This tourniquet was exccedingly
well tolerated for as long as forty-five minutes—well within the time customarily
used for this operation. In the instances where the operation had not yet been
completed, the tourniquet was released for a few minutes and either reapplied or
the remainder of the operation completed without it. Nearly all of the patients
in this series were out-patients and were operated upon with only a barbiturate as
the preoperative medication.

POSTOPERATIVE COMPLICATIONS

Complications have been few and, with two exceptions, were not serious. No
severe infections developed. In the two instances of postoperative infection—the
only instances where antibiotics were given—the infection was of low grade and
of only a few days’ duration.

Hematomata were a factor in impaired skin circulation at the operative site
in four instances; in these a small focus of skin necrosis developed. Skin grafts
were not needed. In only one instance did a large hematoma develop following ex-
tensive subcutaneous palmar fasciotomy. In this hand the skin was tented up and
paper thin at several sites, but no necrosis of the skin resulted. There was not
a single instance of skin necrosis from palmar subcutaneous fasciotomy when it
was not associated with a skin incision. Skin incisions should be closed with suffi-
cient space between the interrupted sutures to permit blood to find an exit.

The most feared and disabling complication is reflex sympathetic dystrophy.
Fortunately it is rare, having occurred in only three instances of the 154 reported
cases. In these three patients pain—generally of a burning character—stiffness,
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reddish discoloration, and swelling of the fingers and wrist persisted for five to
cighteen months. The pain and stiffness were severe in the shoulder and hand,
but for the most part the elbow was spared. This is a distressing complication for
both patient and doctor. Only one of these three patients regained full motion
in the involved joints.

Hypalgesia

Impaired sensation in the form of hypalgesia occurred in eight instances. The
cause was either division of a digital nerve during the operation or stretching a
digital nerve (streteh neuritis) when the proximal interphalangeal joint was
straightened after a protracted severe flexion contracture. In cight instances, the
nerve was sufficiently injured to cause hypalgesia. In three hands there was recov-
ery of normal sensation within a few weeks; in the other five the hypalgesia
still persisted at the time of writing. For the most part the hypalgesia was well
tolerated and caused the patient little concern.

In nearly all instances the digital nerves are more likely to be injured within
the finger than in the palm. Palmar subcutancous fasciotomy, when properly done,
does not endanger the nerves, blood vessels, or tendons. The subcutaneous tech-
nique within the fingers is not recommended because of the danger of dividing a
digital nerve. When there are large, cccentrically placed nodules in a finger
they may be fused to a digital nerve. Even with direct vision it takes meticulous
technique to prevent injury to the nerve. The nerves and vessels should be vis
ualized proximal to the sites of encroachment and then dissected free.

Pain and itching: Disabling pain and itching occurred postoperatively in eight
instances, but resolved in from two to ten weeks. In all the patients the stage of
the discase was proliferative or early involutional. Loecal injections of hydrocor-
tisone at sites of symptoms proved helpful.

Recurrent contracture: Contractures recurred after having been correeted at
operation in thirty-one hands. These recurrences were the result, prineipally, from
irreversible capsular changes associated with protracted and severe flexion con-
tractures, impaired extensor function, failure to divide completely the fibrous
cords, and inadequate excision of the nodules. Flexion contractures of the proximal
interphalangeal joint are the most difficult to correet and have the greatest pro-
pensity for recurrence, particularly in the little finger, while contractures of the
metacarpophalangeal joint are much more tractable. Involvement of the proximal
interphalangeal joint is difficult to treat since the capsular changes may be irre-
versible, particularly when nodules have involved the capsule.

When flexion contracture is long-standing the extensor apparatus may be
impaired. The resulting muscle imbalance can be a factor in creating recurrent
flexion contractures.

In nineteen hands (12.3 per cent), new nodules subsequently appeared in other
fingers or in the palmar area, clearly separated from the site of surgery. This is
not viewed as a surgical complication, but as a potential capacity of the natural
process of the disease.

RESULTS

In presenting the results of the operative techniques used in this series, the
cases will be divided into three groups according to the predominant stage of
the disease existing at the time of the operation: proliferative, involutional, and
residual. The majority of the operations were carried out when the disease was in
the involutional stage—the one at which the patient usually requests treatment.
Another factor accounting for the small number of cases treated in the prolifera-
tive stage has been the tendency to postpone surgery during this stage, except
in those cases where a nodule directly overlies a proximal interphalangeal joint.
Since there are no contractures in the proliferative stage there is seldom disabil-
ity, although there may be pain and tenderness at the sites of the nodules.
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Postoperative results are classified into three groups: good, fair, and poor.
In the proliferative stage a good result is one in which there is no recurrence of a
nodule in an operative arca and no impairment of function. In the involutional
and residual stages a good result is a painless hand that is nearly normal in mo-
bility, strength, and appearance. The classification of fair is given to a hand
whose function has been substantially improved and in which the contractures
have been corrected to at least 50 per cent. In the proliferative stage a slight
nodular recurrence is also classed as a fair result. A result is classed as poor in
a hand in which the contractures have been improved less than 50 per cent, or
there is permanent stiffness. After surgery in the proliferative stage an obvious
recurrence of nodules at a site of surgery is classed as a poor result. (A second
operation was gencrally followed by a good result.)

Proliferative Stage

Twelve patients were treated by nodular excision. All had unilateral involve-
ment and none had contractures. The results, as shown after two to ten years of
observation, were: good in seven, fair in three, and poor in two. In the three pa-
tients who had fair results, there was a slight nodular recurrence at the site of
surgery, necessitating further surgery, in one instance with a good final result.
In the two patients who had poor results the nodule (or nodules) recurred.
The result of a second operation was good in both cases. Nodules in the prolifera-
tive stage have the highest propensity for recurrence, and meticulous technique
must be used when nodules are excised during this stage. Nonetheless if a nodule
is located over, or adjacent to, the volar aspect of a proximal interphalangeal
joint it is proper to remove the nodule even if recurrence is a threat. It is a brief
and simple matter to remove a nodule from a hand locally anaesthetized; the
patient experiences little incapacity. Even when it must be done a second time,
it is far superior to the alternative of permitting the proximal interphalangeal
joint to go into a severe flexion contracture with its disturbing incidence of irre-
versible periarticular and articular changes. Nodules at those sites where there
is less potential of contracture can be observed.

Involutional Stage

The contractures in this stage were treated by a combination of palmar sub-
cutaneous fasciotomy and excision of nodules in the palm or fingers or both. The
results in ninety-seven patients and 125 hands, as shown after two to ten years of
follow-up, were: good in ninety-two (73.6 per cent), fair in twenty-seven (21.6
per cent), and poor in six (4.8 per cent). The fair and poor results were generally
caused by irreversible joint changes and recurrent nodules. More meticulous exci-
sion of these finger nodules would have led to better end results in the fair and
poor groups. This was indicated by the improved result after a second operation
on two hands with poor results and nine with fair results. The ultimate results in
the 125 hands were: good in 101 (80.8 per cent), fair in nineteen (15.2 per cent),
and poor in five (4 per cent).

Subcutaneous Fasciotomy tn Involutional Stage

In fifteen patients (twenty-one hands) subcutancous fasciotomy alone was
carried out in the involutional stage as a definitive procedure. Most of these pa-
tients were treated carly in the study, and the results in these have firmly estab-
lished that if nodules are left behind at the contracture-producing sites, they
will generally cause partial or complete recurrence of the contracture. In these
hands the results were: good in five, fair in seven, and poor in nine. In three of the
five patients who had good results, the nodules were well advanced in their involu-
tion at the time of removal, while in the other two the nodules, although well
defined preoperatively, seemed to have been destroyed by the operative proce-
dure. In the seven patients who had fair results there were partial recurrences of
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the contractures. The nine poor results could be attributed to leaving behind
large nodules in close proximity to the proximal interphalangeal and metacarpo-
phalangeal joints.

Residual Stage

Subcutancous fasciotomy of the palm, in addition to sectioning of digital
fibrous cords through small mid-lateral incisions, was carried out on thirty pa-
tients (forty-cight hands). The results, shown after two to ten years of observa-
tion, were: good in thirty-seven, fair in six, and poor in five. Many of the patients
in this group were old or chroniecally ill, and this simple operation performed
with the hand locally anaesthetized was welcomed by both the patient and his
doctor. The fair and poor results were caused principally by irreversible soft-
tissue changes although osteo-arthritis also played a part.

RESULTS IN THE TOTAL SERIES

After the initial operation and the revisions, the follow-up studies disclosed
that in the entire group of 206 hands the results were: good in 164 (79.6 per cent),
fair in twenty-nine (14.1 per cent), and poor in thirteen (6.3 per cent). All were
followed for from two to ten years and, in a few instances, twelve years.

SUMMARY

1. A new concept of the pathogenesis of Dupuytren’s contracture has been
presented together with a plan of therapy based upon this concept. In the disease
process three stages can be identified: the proliferative stage; the involutional
(contracting) stage; and the residual stage.

2. In a hand with nodules in the proliferative or involutional stage, the sites
and approximate degree of potential future flexion contractures can be predicted.

3. Operations, based upon the stage of the pathological process, were carried
out, during a ten-year period, on 206 hands of 154 patients. The over-all results
were: good in 164 (79.6 per cent), fair in twenty-nine (14.1 per cent), and poor
in thirteen (6.3 per cent).

4. Sclection and evaluation of therapeutic measures in Dupuytren’s contrac-
ture should be based upon the stage of the discase existing at the time of the
therapy.

5. The nodule is interpreted as the essential lesion; the fibrous cords are in-
terpreted as hypertrophy of faseial bands reacting to intermittent tension stresses.
Nodules require exeision; the cords do not.

6. In the palm, the reactive fascial cords were scctioned by subcutancous
fasciotomy. In the fingers, the cords were scctioned (or a segment excised) by
direct vision.
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DISCUSSION
Primary TExpoN REPAIRS

(Continued from page 69S)

these distal joints and boutonniére deformity give us the most difficulty. In the latter we
have used Fowler’s method of tendon-grafting with improved function.

In flexor tendons we have not used the sublimis tendon of the index or long finger for
the flexor pollicis longus but we have relied more on tendon grafts taken from the extensor
tendons of the toes. Qur grafts in the thumb extend from the distal phalanx to the thenar
cminence.

It is refreshing to sce that more and more delayed procedures are carried out in the
lacerations in the flexor tendons of the fingers. In this series 107 tendon repairs were done
as secondary operations. Repair of open fractures, erush injuries, saw injuries, and so forth,
should be delayed.

We have just about given up the use of penicillin in our practice, not only because of
the danger of anaphylactic reaction as mentioned here but also because of delayed allergic
response. We do not use antibiotics routinely on our elective cases. In our acute injuries we
use one of the broad-spectrum antibiotics.

I agree with Dr. Kelly that the primary repair of the flexor tendon in the sheath should
be done only by interested surgeons. Many times this means that the resident just closes the
skin or else the hand surgeon has to get up out of bed in the middle of the night and do the
repair himself.
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