CHAPTER III

Pathology and Pathogenesis

I. PATHOLOGY

1. Survey of the Literature

PrATER (1614) interpreted the cords in the palm of the hand as
flexor tendons. This opinion was still held as late as the beginning
of the 19th century, when the condition was called crispatura ten-
dinum.

In 1822 Coorer stated that the deformity was produced by con-
traction of the palmar fascia. DupPUYTREN (1832) however, appears
to be the first surgeon to investigate the condition by dissection
and to reveal its true localization. He gave the following description
of one case: “Exposing the palmar fascia I was astonished to perceive
that this fascia was tense, retracted and shortened. From its lower
portion were given off kinds of cords, which passed to the diseased
fingers ... I cut through the prolongations extending from the
fascia to the fingers; the state of contraction immediately ceased . . .
I examined the tendons with care. Their surfaces were smooth and
they enjoyed their usual degree of motion; the joints also were in
a healthy state...” Several workers were later able to verify DupuyT-
REN’s classical observations and it 1s only correct that his name should
be assoclated with the disease.

Despite 1ts indisputable nature, this discovery was not accepted for
some time. ALIBERT (1832), for example, described the condition as a
skin disease, Paratrimma palmare. The fact that in advanced stages
the palmar skin loses its normal characteristics and becomes intimately
connected with the aponeurosis caused a number of writers to believe
that the primary seat of the disease was in the skin (CRUVEILHIER 1849,
Baum 1878, and others). As late as 1886, AMAT regarded the changes

in the aponeurosis as secondary to the dermatitis which he believed was
present.
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GoYRAND (1833) was also unwilling to acknowledge the decisive im-
portance of DUPUYTREN’s discovery. On the basis of a dissection of a
case of this kind, he stated that the palmar aponeurosis was entirely
normal and that the flexion of the fingers was due to a new formation
of abnormal subcutaneous fibrous fasciculi. A number of other workers
shared his opinion (FErRGUsson 1846, MaALcAIGNE 1862, EULENBURG
1863, and others). As late as in 1917 HurcHiNsoN found 1t difficult to
explain why the proximal interphalangeal joints should be the most
affected by the contraction, since it is generally assumed that there are
no fibrous bands going to the fingers, which by their shortening could
possibly produce flexion of those joints. He therefore asserted that the
disease ““does not limit itself to the normal anatomical bands, but that
fresh fibrous prolongations are developed.”

All these often heated and polemic discussions can now be
considered as beside the point. They paid no attention to the
vastly more important question of why and how these bands
were formed. The description of the anatomy of the palmar apo-
neurosis in Chapter I of the present study shows that 1t 1s not ne-
cessary to assume the formation of fresh fibrous bands outside the
aponeurosis 1n order to explain the clinical picture. The deep exten-
sions of the aponeurosis are attached to the sides of the proximal
phalanges and extend to the bases of the second phalanges and in
addition the pretendinous bands continue onto the fingers. The
effect of these bands when they undergo hypertrophy and retract
18 demonstrated 1n a dissected specimen (Fig. 14).

It 1s natural that if the fingers, as a result of changes in the apo-
neurosis, are kept for a long time permanently flexed, secondary
changes occur gradually in the joints involved as well as in the other
tissues of the fingers. It was demonstrated, for example, on dissec-
tion preparations that in cases of long standing when all the struc-
tures were removed with the exception of the ligaments, the fingers
could not even then be extended freely (REip 1836, FERGUSSON
1846, and others). It has also been shown that the surfaces of
the joints are changed and the joint cartilages show degeneration
(Ricuer 1877, LaNeE 1885, and others). In addition, EULENBURG
(1864) observed hyperostotic formations on the dorsal aspects of
the flexed middle phalanges.
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Fig. 14. Nodular aponeurotic band causing
floxion deformity of the little finger. Dissected
specimen in the Museum of King's College

(aftor ADAMS, 1878).

Pathohistology

The first descriptions of the microscopic pictures of the disease
were based on single observations. More experience of larger material
does not, however, appear to have increased our knowledge ot these
tissue changes to any great extent.

Ricaer (1877) observed that the fibrous tendon-like bundles
were more compact and more numerous in the retracted bands and
that the subcutaneous tissues were indurated in the parts adherent
to the skin, but the skin 1itself was normal.

DurEeL (1888) reported an observation made by DoYEN concerning
the appearance of small nodules 1n the aponeurosis in this disease
and called them “véritables fibromes.” LaNcHANS (1887) was,
however, the first to give an accurate microscopical description of
these diffuse cellular areas of connective tissue which are so char-
acteristic of Dupuytren’s contraction, and considered that a process
of proliferation without true inflammatory phenomena was present.
He found an increase of cells in the nighbouring areas of the aponeu-
rosis, specially in the adventitia of the adjacent vessels.

JANSSEN (1902) mentioned the presence of blood pigment in the
aponeurosis. This was regarded as remains of haemorrhages caused

by injury in operation. He categorically denied a traumatic origin
of the disease.
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ANDERSON (1897) described the condition as inflammatory hyper-
plasia or neoplastic growth commencing in the skin, and McWILLIAMS
(1904) regarded it as chronic hyperplastic inflammation with sub-
sequent formation of scar tissue. |

IkLE (1928), as did JANSSEN (1902), described the cellular areas
as sarcoma-like but pointed out at the same time that there was no
question of infiltrative growth or metastasis, and the area was also
too diffuse to be considered as a fibroma.

No essentially new observations or opinions are to be found in the
works of TaArnowskI (1887), ScamipT (1889), MERKER (1897), WALTER
(1920), KanaveEL et al. (1929), amongst others, and therefore only the
most important investigations of recent date will be mentioned briefly.

MEYERDING et al. (1941) studied the microscopical sections of the
palmar aponeurosis 1n 57 cases of Dupuytren’s contraction. They
specially stressed the signs of inflammation 1n the surrounding
tissues and regarded the condition as not merely a disease of the
palmar aponeurosis but a disease probably beginning in the inter-
stitial connective tissue and usually spreading to involve all structures
from the skin down to the tendon sheaths. They classified the patho-
logical picture as a chronic inflammatory process. They also
assumed that the cellular nature of the fascia indicated the activity of
the proliferative process and stated that no definite correlation was
found between the degree of contraction and the grade of maturity.

With the wide variation 1n histological characteristics within
the same specimen 1n this disease 1t 1s hardly possible, without
serial sections, to make a satisfactory classification in the way
described by MEYERDING et al. It 1s therefore difficult to accept
the theory they brought forward, 1. e. that in cases in which histolog-
ical examination reveals a low grade of maturity of the patholo-
gical tissue, recurrence 1s more likely to occur than in those in
which higher grades of maturity are found.

Horwitz (1942) compared the microscopical anatomy of the
normal palmar aponeurosis in 27 specimens from human cadavers
to the histological features in Dupuytren’s contraction in 35 cases.
He found the essentials of the disease to be a “benign fibroplasia
of the palmar connective tissues’. He also pointed out the
striking resemblance of the fibroplastic process to those of other
localized fibroplasias such as keloids and fascial desmoids, as did
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('Lay (1944). In a study of tissues removed from 22 hands with
Dupuytren’s contraction, (LAY came to the conclusion that the disease
was due to a neoplasm a cellular fibroma of the palmar
fascia.

Finallv, it must be mentioned that Krocivs (1921), DEckNER (1938),
and others, believed the new formation of connective tissue to originate
in embryonic remains of a superficial laver of primitive muscles of the
palm. ScHAUMANN (1944) based an aetiological theory on the histological
conformity of Lupus ervthematosus and the aponeurotic process. These
hvpotheses will be referred to in Chapter VII.

2. The Writer's Observations

A. Macroscopical Changes

The material on which the present investigations were carried out
consisted of a number of patients who were treated for the disease
by aponeurosectomy, an operation which gives at the same time a
material complete enough for a general survey of the pathological
anatomy of the disease. From this material, the writer 1s convinced
that the anatomical basis of Dupuytren’s contraction lies within
the palmar aponeurosis 1tself, that structure being defined as in
(‘hapter I of the present work. Involvement of every part of this
structure occurred from time to time.

The main characteristic of the condition was the formation of
masses of firm, greyish-white fibrous tissue, which thickened the
structure of the aponeurosis. The tissuc masses could vary from
small nodules to larger and more extensive indurated areas. These
phenomena occurred especially in the distal part of the palm and
at the bases of the fingers, originating in the longitudinal fasciculy,
in the paratendinous septa, in the natatory ligaments and in the
attachments of the aponeurosis to the skin. Though sometimes
excessive, spreading beyond the limits of the aponeurosis in a manner
reminiscent of a tumour, the process of tissue change never involved
adjacent formed structures: tendon sheaths, lumbrical muscles,
digital nerves or blood vessels. These structures always remained
distinct though 1n intimate physical contact with areas of tissue change.
The digital nerves in particular were at times considerably displaced
as a result of the expanding process in the aponeurosis. Indeed,
owing to the position and shape of the aponeurosis, these nerves were
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often entirely surrounded by massive fibrous tissue. KEven so, it
was possible to dissect them clear. Superficially, they always
appeared normal.

A second characteristic of the condition was pronounced retrac-
tion of the parts affected, causing flexion of the fingers. The thicken-
ing of the aponeurosis frequently took the form of cords, extended
in an axial direction to each flexed finger. As described in the symp-
tomatology, these cords were sometimes reminiscent of “‘bowstrings’.
They were never 1solated 1n their course, but were always integrated
with other fibrous masses. In a number of cases the cords were
particularly well defined and up to approximately five mm in dia-
meter. In transverse section they were tendon-like in appearance.
Not infrequently the normal subcutaneous fat layer had disappeared
over these cords and they were fibrously attached to the skin at
these sites.

B. Pathohistology

Specimens of the palmar aponeurosis removed from 29 patients
were examined microscopically. As comparative material the palmar
aponeuroses from 10 post-mortem cases (5 men and 5 women) were
examined.

In the opinion of the present writer, earlier workers in this field
have given too little consideration to the structure of the diseased
aponeurosis as a whole. This was seldom possible earlier, since it
13 only modern methods of operation, permitting complete aponeuros-
ectomy, that have afforded the requisite material. Even with these
methods it is seldom suitable from a technical point of view, to
remove by complete excision the aponeurosis en bloe. Kven in those
few previous cases where this was done, only “typical” parts were
apparently taken for microscopical examination.

In order to obtain a better survey of the localization of the
disease and 1ts extent. the present writer has., when operating,
endeavoured to obtain the complete preparation for microscopical
astudy. It 18 then easiest to examine the dominant, longitudinal
fibre  bundles. A longitudinal section 18 shown 1n Fig. 15,
stained with a stale solution of Weigert's iron haematoxy-
lin.  With strong differentiation. the nodules in the aponeurosis.
corresponding to richly cellular connective tissue, appeared light



