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Camptodactyly is an isolated congenital flexion deformity of the proximal interphalangeal 
(PIP) joint. Surgical experience with 16 patients (18 fingers) between June 1983 and December 
1994 is reported. Skin, fascia (retinaculum cutis), tendon sheaths, flexor digitorum superficialis 
tendon, lumbricals and interossei (particularly the lateral bands), joint surfaces, neck of the 
proximal phalanx, and central slip insertion were involved in all cases, although the degree of 
involvement can vary. Surgery must address all of these structures. Postoperative splinting is 
important. Fifteen patients had good or excellent results after surgery, with a mean gain in 
motion of 57 ~ (range, 0~176 Surgery should be aimed at prevention of progressive deteri- 
oration and is probably not indicated in minor degrees of the deformity. Surgery should be 
reserved for patients with a preoperative PIP joint contracture of more than 60 ~ (J Hand Surg 
1998;23A:14-19. Copyright �9 1998 by the American Society for Surgery of the Hand.) 

Camptodactyly was first described by Tamplin in 1846 
in his "Lectures on the Nature and Treatment of Defor- 
mities" at the Royal Orthopaedic Hospital, Bloomsbury 
Square, London. t The term camptodactyly is of Greek 
origin and was used by Landouzy in 1906 to describe an 
ilreducible flexion contmcture affecting the proximal in- 
terphalangeal (PIP) joints in young girls. 2 

In camptodactyly, the little finger is most often 
involved. There can be involvement of other digits, 
with a diminishing incidence toward the radial side 
of the hand. 3"4 It occurs in less than 1% of the 
population, 5 although De Haas reported an incidence 
varying from 2 in 3,000 to 58 in 239. 6 It is often of 
no functional significance, counting surgeons among 
its numbers. It presents either in early childhood or in 
adolescence and may be static or progressive in 
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degree of deformity. 1-3,5 Yet, even in the static group 
with deformity of no functional significance, it is 
surprising how often patients resist advice to leave 
well enough alone or to pursue only a conservative 
course using splinting; such are the high and unrea- 
sonable expectations of modern patients. 

Siegert et al. categorized camptodactyly into simple 
and complex groups. 7 The simple type represents flex- 
ion deformity of the PIP joint only, while the complex 
group includes all the cases associated with other de- 
formities (e.g., syndactyly, clinodactyly) Smith and 
Kaplan, Miura et al., and Engber and Flat all mention 
an association with other congenital deformities. 1"8"9 

The cause of the deformity is obscure. Hereditary 
factors, tuberculosis, rheumatoid disease, and ische- 
mia have been cited. 2"3"1~ Specific anatomic abnor- 
malities have been implicated. 8 

The physician seeking to give therapeutic advice 
can be in a quandary, for the literature advocates 2 
schools of thought. One group recommends conser- 
vative treatment using splinting, which may need to 
be serial, nocturnal, and continued until early adult 
lifelt; the other often recommends a more aggressive 
surgical approach, t2-t4 To make matters worse, the 
surgical series are often confined to groups represent- 
ing failed conservative treatment. 4"7"9 Those advocat- 
ing surgery detail a series of isolated abnormalities 
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Table 1. Associated Congenital Anomalies 

Anomalies No. of Patients 

Arthrogryposis multiplex congenita 1 
Hypoplastic thumb 1 
Plagiocephaly t 
Anal agenesis 1 
Cleft lip and palate 1 

accounting for the deformity--in 1 series, the lum- 
bricalslS-17; in another, the flexor digitorum superfi- 
cialis (FDS) tendonl-9--making logical surgical in- 
tervention difficult. 

The purpose of this study was to investigate the 
specific anatomic abnormalities found in camptodac- 
tyly and to assess whether there was an identifiable 
pattern that could lead to a logical and uniform 
surgical approach to the problem. 

Here, we present the view that skin, fascia (reti- 
naculum cutis), tendon sheaths, FDS tendon, lumbri- 
cals and interossei (particularly the lateral bands), 
volar plate, accessory collateral ligaments, joint sur- 
faces, neck of the proximal phalanx, and central slip 
insertion are involved in all cases, although the de- 
gree of involvement can be variable. This unifying 
theory of camptodactyly leads to a unified approach 
to surgical treatment. We present the concept and 
notions of such an approach. 

Materials and Methods 

The cases of 16 patients (18 fingers) who under- 
went surgery between June 1983 and December 1994 
at Mount Vernon Hospital and the Hospital for Sick 
Children were analyzed. There were 16 little fingers, 
1 middle finger, and 1 ring finger involved. There 
were 10 male and 6 female patients. Two patients 
had 2 fingers each that were repaired; 7 patients had 
multiple fingers involved. Associated congenital ab- 
normalities are listed in Table 1. The mean patient 
age at surgery was 8 years (range, 3-16 years). 

The entrance criterion for this study was the pres- 
ence of camptodactyly that necessitated surgical 
treatment. This was deemed necessary when 6 
months of conservative treatment had failed to arrest 
progression of the deformity. In general, this meant 
that the patients had a 60 ~ flexion contracture at the 
PIP joint when the metacarpophalangeal (MP) joint 
was held in flexion and that this deformity was still 
causing deterioration. There were 2 patients with 
lesser deformities at the PIP joint but who were 
included because of a very rapidly progressing con- 
tracture. 

Surgical Technique 
Surgical treatment followed a standardized pattern 

that we apply to all camptodactyly cases. In this 
pattern, a volar linear incision is used and converted 
to multiple z-plasties, placing the central limbs over 
the flexion creases of the joints. On reflecting the 
skin, the shortened retinaculum cutis (or tough linear 
fibrous bands of digital fascia, as described by Mc- 
Cash 18) is visualized; it runs from the pretendinous 
band distally and includes the lateral digital sheets. 
They are all released, including the bony attachment 
of Grayson's ligaments. At this stage, the lateral 
bands of the intrinsic apparatus and interosseous 
muscles are freed from their abnormal and wide- 
spread attachment to the sides of the proximal pha- 
lanx. It is this attachment that prevents extension of 
the PIP joint. On its release, proximal pull on the 
lateral bands will confirm that PIP extension can now 
occur. Some attenuation of the central slip may have 
occurred and is probably secondary, as in other 
forms of prolonged PIP joint contracture. Its pres- 
ence can be confirmed by the central slip tenodesis 
test. 19 This test has been described elsewhere by the 
senior author (P.J.S.)lg; it involves flexing the wrist 
and the MP joints. In the normal hand, the PIP joint 
will automatically fully extend, owing to tension on 
the central slip insertion. If the central slip is atten- 
uated, there will be an extensor lag at the PIP joint. 
In such patients, the central slip can be treated by 
appropriate postoperative splinting. It is important 
that the reader understand that we do not surgically 
explore and visualize the central slip; this is a closed 
test. The lumbrical muscle is abnormally inserted 
and often adherent to the proximal phalanx. It may 
also have an abnormal origin and occasionally may 
be inserted into the FDS tendon proximal to the A1 
pulley. The FDS tendon is tested by a tenodesis test 
to ascertain whether it is short. If the PIP joint cannot 
be fully extended when the wrist is in extension, the 
FDS is short and must be released. Two types of FDS 
abnormalities exist: (1) one in which the FDS is 
merely short, and (2) the other in which only the 
distal portion of the FDS is present, there is proximal 
aplasia, and the distal part of the FDS acts as a 
tenodesis, producing a flexion contracture of the PIP 
joint. In such cases, complete surgical release by 
division is undertaken. If the FDS is normal proxi- 
mally, then a lengthening and transposition of the 
FDS insertions is performed at chiasma level. The 
FDS insertions are both divided--but eccentrically, 
such that a long proximal and radial insertion can 
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Figure 1. Lengthening of the flexor digitorum superfici- 
alis (FDS) tendon. The dotted line indicates the resection 
of  (A) the long proximal radial insertion and (B) the long 
distal ulnar insertion. 

Table 3. Classification of  Results by the Method of  
Siegert et al. 7 

Classification Explanation 

Excellent 

Good 

Fair 

Poor 

Correction to full extension, with <15 ~ loss 
of PIP joint flexion 

Correction to within 20 ~ of full PIP joint 
extension and >40 ~ increase in PIP joint 
extension, with <30 ~ loss of flexion 

Correction to within 40 ~ of full PIP joint 
extension and >20 ~ increase in PIP joint 
extension, with <45 ~ loss of flexion 

<20 ~ of improvement in PIP joint extension, 
with <40 ~ of total PIP joint motion 

PIP, proximal interphalangeal. 

then be sutured to the ulnar insertion in such a way 
that lengthening is achieved (Fig. 1). 

The procedure up to this point will fully release the 
majority of conlractures. A small minority may require 
release of the flexor tendon sheath, volar plate, or even 
the accessory collateral ligaments. The central slip at- 
tenuation responds to postoperative extension splinting. 

We do not explore any preoperatively detected bony 
abnormalities at the neck of the proximal phalanx or 
involving the articular surfaces of the PIP joint. Past 
experience has lead us to believe that there is no benefit 
to be gained from complicated osteotomies. 

The involvement of the structures noted in Table 2 
was recorded for each digit operated on. The post- 
operative results were graded according to the clas- 
sification used by Siegert et al. 7 (Table 3). 

Table 2. Structures Involved in Patients 
With Camptodactyly 

No. of Percentage of 
Digits Structures Involved Cases 

18 Skin 100 
12 Flexor digitorum superficialis 66.6 

and tendon sheaths 
10 Retinaculum cutis 55.5 
4 Lumbricals 22 
3 Bone (abnormal proximal 16.6 

interphalangeal joint surfaces 
and neck of proximal phalanx) 

3 Volar plate 16.6 
2 Central slip 11 
2 Adherence of lateral bands to 11 

proximal phalanx 
1 Accessory collateral ligaments 5.6 

Postoperative Regimen 

The postoperative program involved maintaining 
the PIP joint in extension for 4 weeks. Early in the 
series, we used Kirschner wires (K-wires), but later, 
we relied more upon dorsal and volar plaster of Paris 
slabs. Admittedly, K-wires maintain the PIP joint 
correction, but in cases of prolonged flexion contrac- 
tures, their use can lead to vascular embarrassment 
due to the tethering of the neurovascular bundles by 
fibrous tissue. The slight movement of the finger 
within the tendinous structures allowed by plaster of 
Paris would seem desirable. After 4 weeks, a soft 
Capener splint (Exeter Mobility, Exeter, UK) was 
used for a further 2 weeks during the day, allowing 
active resisted flexion. If the FDS had been length- 
ened, the initiation of active resisted flexion would 
have been postponed to week 8. At 6 weeks, free 
daytime motion was combined with night splinting 
(continued for 4 - 6  months). This postoperative reg- 
imen will deal with any central slip attenuation that 
is detected by the closed test. 19 

Results 

As noted in Table 2, the skin was always involved, 
a short FDS tendon and tendon sheath was present in 
67% of the patients, and the retinaculum cutis was 
involved in 56%. Lumbrical involvement occurred in 
22%. Bone and joint abnormalities that were deter- 
mined purely by x-rays and not by exposure of the 
joint surfaces at surgery accounted for a 17% inci- 
dence, and not surprisingly, a volar plate tightness 
was identical in incidence. Central slip attenuation 
and adherence of the lateral bands to the proximal 
phalanx were both equal at 11%; again, this is not 
surprising, as both deformities would tend to occur at 
the same time. Tightness of the accessory collateral 



Table  4. Siegert Grades 

Siegert Grade No. of Patients 

Excellent 6 
Good 9 
Fair 2 
Poor 1 

ligaments was the rarest of all the problems encoun- 
tered. Patients were assessed at a mean of 2.8 years 
after surgery (range, 8 months to 9 years). 

It is important to remember that this series repre- 
sents a sequential series of patients who were ob- 
served and documented while we were developing a 
theory about the degree of anatomic involvement of 
the various structures. As a result, early in the series 
we did not detect deformities that became quite ap- 
parent to us later in the series, and thus the results do 
not reflect a true estimate of the incidence of the 
involvement of some structures, namely, the FDS 
tendons, retinaculum cutis, lumbrical abnormalities, 
and interossei abnormalities. Later in the series, it 
became apparent that these structures were always 
involved. We will report on a further series of pa- 
tients in the future. It will be interesting to determine 
whether our impression that these structures are al- 
ways involved is correct. 

The results were classified according to the Siegert 
classification and are shown in Table 4; pre- and 
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postoperative ranges of motion (ROM) are shown in 
Table 5. The mean preoperative ROM at the PIP 
joint was an arc of 28 ~ (range, 10~176 Following 
surgical treatment, the mean ROM was 86 ~ (range, 
45~176 The results revealed that 6 fingers were 
excellent grade using the Siegert scale, 9 were good, 
2 were fair, and 1 was poor. This gave us good to 
excellent results in 15 of 18 patients (83%). 

One patient's condition was made worse by the 
operation. In this patient, there was multiple involve- 
ment of the anatomic structures associated with joint 
stiffness and bony deformity of the PIP joint. Both 
our patients with fair results had more than 1 finger 
per hand involved. All 3 patients falling into the fair 
and poor categories also had bony deformities shown 
on x-rays. Radiologic examination revealed an ab- 
normality of the PIP head in all 3 patients, with volar 
angulation of the neck of the proximal phalanx in 1. 
These patients also failed to comply with the post- 
operative regimens. Interestingly, the preoperative 
PIP contracture in these 3 patients was 35 ~ 40 ~ and 
60 ~ , respectively. This confirms the experience of 
other authors; it has been shown that increased con- 
tracture severity at the PIP joint is not associated 
with a poorer prognosis. 7 

Discussion 
Anatomic Factors 

Various factors have been blamed by different 
authors as the primary cause of camptodactyly. 

Table 5. Pre- and Postoperative PIP Joint Range of Motion 

Preoperative PIP ROM Postoperative PIP ROM 
Patient No. Sex Age (y) Finger Involved (degrees) (degrees) Siegert Grade 

1 M 14 LV 70/110 0/110 Excellent 
2 M 3 RV 70/95 10/90 Good 
3 M 12 LV 40/95 10/90 Fair 
4 F 16 RV 80/100 0/100 Excellent 
5 M 5 RV 65/105 15/100 Good 
6 M 4 RV 90/100 0/100 Excellent 
7 M 3 LV 90/1 l0 15/100 Good 
8 F 3 LIII 80/100 10/95 Good 
9 M 7 RV 60/110 35000 Fair 

10 M 5 RV 70/100 10/95 Good 
11 F 4 RV 80/105 0/100 Excellent 
12 F 4 LV 90/105 10/100 Good 
13 M 13 RV 70/95 15000 Good 
14 F 12 RV 35000 50/95 Poor 
15 M 4 RV 90/100 0/95 Excellent 

RIV 80/105 15/100 Good 
16 F 16 RV 90/100 0/95 Excellent 

LV 70/105 10/100 Good 

PIP, proximal interphalangeal; ROM, range of motion; L, left; R, right; III, third finger; IV, fourth finger; V, fifth finger. 
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Todd 1~ stated that the stiffness of the joint seemed to 
be entirely due to changes in the soft tissue parts and 
that the principal contracture seemed to be in the 
capsule of the joint. Oldfield also blamed the soft 
tissue on the flexor surface of the affected fingers. 2 
The FDS has been implicated as a significant factor 
by Stoddard (abnormal shortness), 2~ Scott (tight 
flexor tendon under the skin), 21 Herbert (slow retrac- 
tion of the flexor tendon), ~ and Smith and Kaplan 
(contracture of FDS). ~ McFarlane et al. suggested 
that an abnormal lumbrical insertion is the major 
deforming force. 4 Korean et al. believed that exten- 
sor mechanism anomalies are primary and the palmar 
manifestations of a tight FDS tendon and contrac- 
tures of the palmar soft tissue are secondary. 22 
Millesi believed that abnormal development of the 
central slip and dorsal aponeurosis over the PIP joint 
was the cause of flexion contracture deformity. 4 The 
theory of disturbed equilibrium between flexor and 
extensor forces has been accepted by Engber and 
Flatt, 9 Koman et a1.,22 and Miura et al., 8 although the 
primary cause is still unclear .  9A3'22 McCash pointed 
out 3 main factors: skin shortage on the volar side, 
congenital fibrous substrate present beneath the skin, 
and muscle imbalance.18 

Our view of the anatomic factors involved in 
camptodactyly differs from that of these authors in 
that we believe that rather than isolated anatomic 
factors that differ in each individual, it is involve- 
ment of all the anatomic factors previously discussed 
to a variable degree that occurs in all patients. Thus, 
we believe that there is a skin shortage, but we are 
not sure whether this is primary or secondary; we 
believe that the underlying fascial structures that 
have been grouped under the generic term retinacu- 

lum cutis are always involved and always short and 
that this is primary. Part of this involvement contrib- 
utes to the formation of abnormal attachments be- 
tween the intrinsic apparatus and the sides of the 
proximal phalanx, thus robbing the PIP joint of dy- 
namic extensor forces. The lumbrical is nearly al- 
ways abnormal, as is the FDS tendon. All of the 
foregoing factors combine to produce a flexion con- 
tracture as well as a lack of extensor force at the PIP 
joint. With progressively increasing contracture as- 
sociated with growth of the hand, secondary attenu- 
ation of the extensor apparatus occurs, leading to 
complete inability to extend the PIP joint. Bony 
deformity ensues, although most authors, including 
Smith and Kaplan and Miura et al., 1'8 agree that 
flattening and tapering of the proximal phalanx 
shown on x-rays are secondary and due to compres- 
sion of the head by the central slip, which is atten- 

uated and stretched. The bony abnormality may well 
be a primary deformity in syndromic camptodactyly. 
Some indication of whether the abnormality is pri- 
mary or secondary may be obtained by analyzing the 
degree of correction achieved at the time of surgical 
intervention: full correction may indicate a second- 
ary abnormality, whereas failure to produce full ex- 
tension may indicate a primary bony abnormality. 
This is an area where further study results would be 
interesting. We documented not the completeness of 
correction achieved at surgery but only the endpoint 
at the time of postoperative assessment. The reader 
should also remember that these results represent an 
evolution in our surgical approach. Many of the 
abnormal factors that we increasingly documented 
toward the end of the series were simply not recog- 
nized early on. We now believe that all of these 
structures are abnormal and that surgical attention 
must be directed to all of them to obtain the best 
possible result. The isolated correction of a FDS 
tendon or lumbrical abnormality will not correct 
camptodactyly. 

Treatment 

Treatment can be either conservative, 11 surgical, 2 
or a combination regimen in which only certain 
patients undergo surgery. 7'9'12-14 Hori et al. 1~ advo- 
cated using a dynamic splint worn 24 hours a day 
until full extension of the PIP joint was achieved, 
followed by a regimen in which the splint is wom 8 
hours a day. Contracture tended to recur when the 
dynamic splint was no longer used. This raises the 
question of when to tell the patient to stop wearing 
the splint. Patient compliance seems highly unlikely. 

Siegert et al. performed release of the FDS accord- 
ing to Smith and Kaplan's recommendations, which 
was followed by a palmar capsulotomy and collateral 
ligament release if necessary. 7 Engber and Flatt ad- 
vocated a combination of volar soft tissue releases: 
some combination of skin, subcutaneous tissue, 
flexor tendon sheath, FDS, PIP collateral ligament, 
and volar plate release. 9 Osteotomy was used occa- 
sionally. 

Various tendon transfers and lengthenings have 
been used. McFarlane et al. advocated FDS V trans- 
fer to the extensor mechanism after an anomalous 
insertion of the lumbrical muscle had been 
sought.a,12 Koman et ai. lengthened or transferred the 
FDS tendon and reconstructed the extensor mecha- 
nism. 22 Lengthening the FDS appears sensible; how- 
ever, FDS transfer into the lateral bands is too pow- 
erful, in our opinion, and is unnecessary, as the 
central slip attachment will tighten up with splinting. 
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Gupta and Burke recommended  the extensor indi- 
cis proprius (EIP) transfer to the radial side of  the 
extensor expansion in an attempt to strengthen the 
intrinsic action. 5 EIP transfer proximal to the atten- 
uated central slip will not work and must be accom- 
panied by release of  the lateral bands from the prox- 
imal phalanx to achieve PIP extension. 

Results of  treatment are difficult to compare owing 
to lack of objective data in most  studies. We  pre- 
ferred to use the classification of  results proposed by 
Siegert et al. 7 They reported only 7 good results and 
no excellent results, using their classification, after 
surgical release in 38 digits. We  had 15 good or 
excellent results after surgical treatment of  eighteen 
digits. McFarlane et al. reported perfect results in 
22% of  cases after 1 year. 12 Preoperative joint con- 
tractures play an important role in the eventual out- 
come. McFarlane et al. reported an average preoper- 
ative PIP j t in t  contracture of  49 ~ 12 and S iegert et al., 
of  440. 7 Engber  and Flatt reported a preoperative 
average of  50 ~ (range, 10~176 9 The preoperative 
average in our series was 73 ~ (range, 35~176 In the 
series of  Siegert et al., the surgical results were worse 
if preoperative contracture was less than 600. 7 Our 
series confirms this. The 2 patients with PIP joint 
contracture of  less than 60 ~ had a fair and a poor 
result after surgery, McFarlane et al. used 30 ~ or 
more of contracture as an indication for surgery and 
did not correct those of  under 30~ ~z Siegert et al. 
recommended  surgery if the contracture was more 
than 600. 7 We  now reserve surgical intervention for 
cases with PIP joint contracture of  more than 60 ~ 
This somewhat  surprising observation is because of  
the fact that surgery on patients who have minor 
contractures is more likely to produce complications 
than to produce benefits. 

We believe that we have achieved unexpectedly 
good results by concentrating on the surgical treatment 
of all the involved structures. When surgical treatment 
is attempted, release of  all the involved structures 
should be performed as described in this series. Post- 
operative rehabilitation is important, as loss of  flexion is 
a disaster. It is also important to instill a sense of  
realism in patients at the onset of  treatment by explain- 
ing that they will be fortunate to obtain a correction of 
the deformity and that if they do, they should regard it 
as an unexpected bonus. It should be explained that the 
real aim of surgery should be to prevent further pro- 
gressive deterioration. 
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