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THE TREATMENT OF PROLAPSE AND COLLAPSE OF THE PROXIMAL 
INTERPHALANGEAL JOINT 

J. C. VANDERMEULEN, Rotterdam 

It is intended here to discuss the correction of these deformities rather than 
the treatment of the conditions leading to prolapse and collapse. Most hand 
surgeons will agree that in this kind of surgery success and failure go hand in hand 
and that it is difficult to separate the two. The success of treatment, in our opinion, 
is determined by a number of factors which we have tried to summarise as follows: 

1. Timing of correction. 
2. Nature of correction. 
3. Period of immobilisation. 
4. Prevention of adhesion formation. 
5. Effect of devascularisation. 

TREATMENT Ol' PROLAPSE 
Timing of correction 

Disbalance, when corrected early will not result in prolapse. But when it is 
allowed to persist and herniation of the proximal interphalangeal joint takes place, 
the effect on the integrity of the extensor hood (luxation of the lateral tendons), 
the condition of the volar structures (contractures), and the growth of the skeleton 
(bony deformation) will be disastrous. 

This process is best illustrated in cases of camptodactyly. In the early treatment 
of this deformity, good resu1ts are usually obtained by correction of the volar skin 
deficiency which in our opinion is the primary cause. This is in contrast with the 
opinion of Millesi (1968) who believes that the deformity of the extensor expansion 
is congenital, and that the volar skin deficiency is secondary. Following the advice 
of Wilhelm and Kleinschmidt (1968) we have looked for lumbrical dysplasia in 
wme cases but so far without success. 

Fig. 1. 

a. 
b. 
c. 

154 

Severe camptodactyly in a young man with prolapse of the proximal interphalangeal 
joint. 
Ulnar dorsal view. 
Ulnar dislocation of central and lateral extensor slips. 
Uimr deviation of articular surface of head of proximal phalanx. 
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In the late treatment correction of the volar skin deficiency alone will be of 
little value. Secondary changes will compromise a good result 

Contracture of the flexor tendon sheath, neurovascular bundles, collateral liga
ment (volar part) and retinacular ligament will usually be found. Exploration of 
the dorsal aspect will reveal bilateral luxation ot the lateral s11ps or even the 
lateral slips and central tendon (Fig. 1). Finally bony deformations of the joint 
surface ot the proximal interphalangeal joint in a longitudinal or transverse plane 
are more the rule than the exception. Early treatment ot prolapse by conservative 
or operative measures is therefore indicated. 

Nature of correction 

Conservative measures can be very effective. Souter's review (1967) of 115 
cases leaves no doubt about the value of splinting and Maisel's article (1965) on 
the treatment ot burned proximal interphalangeal joints strengthened us in our 
belief that m general, splintmg should be tried first to prevent or correct derormitie.s. 

In our department the following types of splints are used: 

(1) A plaster of Paris splint. This method, which was advocated by Stewart 
(1962) works especially well in new or recent lesions of the extensor hood. The 
proximal interphalangeal joint is immobilised in extension and the di.sta1 inter
phalangeal joint is allowed to flex. 

(2) A modilied Odstock splint. (Dijkzigt splint) to correct secondary deformi
ties when the skin is intact. For this splint only one S-shaped wire is nsed. It allows 
shortening and lengthening in a longitudinal direction and has a telescopic effect. 
Pressure on the finger .seems to be more evenly distributed (Fig. 2a). 

(3) A subcutaneous wire splint to correct secondary deformities when the 
skin is burned (Fig. 2b). 

Operative measures are usually taken when conservative measures have failed, 
but here again no single approach has ever been uniformly successful despite the 
fact that numerous types of repair have been developed (Fig. 3 ). 

Fig. 2a. Simple S-shaped splint with telescoping effect used for prevention or correction of 
prolapse. 

Fig. 2b. Bilateral extra-osseous Kirschner-wires used for prevention or correction of prolapse 
in burnt fingers. 
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Fig. 3. Procedures used for correction of prolapse. 
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I. Fowler: Reconstruction of extensor apparatus with tendon graft: lateral slips are used 
as motor. 
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III. 

IV. 

v. 
VI. 

VII. 

Nichols: Reconstruction of extensor apparatus with tendon graft: central slip is used 
as motor. 

Littler: Transposition of lateral slips; the oblique retinacular ligaments ana mseruon 
of the lumbrical tendon are left intact. 

Hellman: Partial relocation of extensor hood. 

Planas-Matev: Transposition of lateral slip and lengthening of terminal slips. 

Ardao: Transposition (antigrade) of superficial flexor tendon. 

Stack: Transposition (retrograde) of superficial flexor tendon. 

VIII. Verdan: Plicature of central slip. 

IX. Butler: Reconstruction of central slip and release of lateral slips (Fowler-Dolphin). 

X. Salvi: Relocation of lateral slips by rotation of two dorsally based retinacular flaps. 
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Considering the great number of changes which may take place and the 
multitude of corrective procedures which may be necessary foc.correction, this is 
not surprising. Better results would probably be obtained however with a more 
universal realisation of the fact that it is not a lesion of the central te[don which 
causes prolapse (Micks 1971, Harris 1971) but the dislocation of the lateral 
extensor tendons. Relocation of these tendons is essential and should be a part of 
every reconstructive programme (fubiana 1968, Elliot 1970, Zancolli 1968). 

In planning this programme we agree with Zancolli and Curtis that a distinc
tion should be made between reducible and irreducible deformities. 

Reducible deformities 
Here correction is usually possible by a combination of the following operative 

steps:-
Restoration of the central extensor tendon. 
Relocation of the lateral extensor tendons. 
Release of the terminal extensor tendon. 
Reapproximation of the dorsal (transverse) retinacular ligament. 
Release of the lateral (oblique) retinacular ligament. 

Irreducible deformities 
When the deformity is irreducible, correction has to be preceded by the 

following steps:~ 
Release of the oblique retinacular ligament. 
Release of the collateral ligament (volar part). 
Release of the volar capsule. 
Release of the flexor superficialis. 

Period of immobilisation 
Once correction has been achieved we will have to decide for how long 

immobilisation should be continued. We have seen older patients in whom three 
weeks was too long~the result being a finger stiff in extension and we have seen 
younger patients in whom four weeks was too short-the result being incomplete 
extension of the proximal interphalangeal joint because of the relaxation of newly 
formed ccar-tissue. Since little can be done about the quality of adhesion formation 
which is probably related to the vascularisation of the finger it may be wise to 
vary the period of immobHisation with the age of the patient. 

Method of immobilisation 

It may also be wise to pay more attention to the method of immobilisation. 
Fixation of the proximal interphalangeal joint in extension with Kirschner-wires 
is a method favoured by many despite the fact that these wires may induce 
adhesion formation. 

Tu biana removes his wires after one week and replaces them with an external 
splint. An alternative could be immobilisation not of the joint but of the extensor 
hood with the help of barbed pull-out wires. 

Prevention of adhesions 

Bad results are almost certain to follow when a tendon repair is done over 
bare bone. 

To prevent the adherence of bone and tendon which is found in some of these 
cases we have used Silastic sheeting. So far there is reason to believe that the 
restoration of gliding is promoted by the presence of such an implant. 
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Effect o.f devascularisation 

We would finally like to express our concern regarding the consequences of 
too aggressive surgery. On some occasions we have seen severe circulatory disturb
ances after straightening of a proximal interphalangeal joint and we know of one 
case in which complete necrosis led to amputation of the finger. 

These circulatory disturbances are in our opinion almost invariably due to 
constriction of a stretched neurovascular bundle. 

TREATMENT OF COLLAPSE 

Timing of correction 

As in the treatment of prolapse early correction is indicated to prevent 
secondary changes from developing. Delay will allow the deformity to become 
fixed. The dorsal structures will retract, permanent dislocation of the oblique 
retinacular ligament will result in contracture. the proximal synovial pouch will 
be obliterated (Harrison. 1965) and the volar structures will relax. 

Nature of correction 

Operative measures are to be taken when treatment of the condition leading 
to collapse (if indicated) has failed to correct the deformity. Here also a distinc
tion should be made between reducible and irreducible deformities. 

Reducible deformities 
To correct a reducible deformity many procedures were developed (Fig. 4). 

The prevention of hyperextension is their common goal and good results can be 
obtained with most of these methods. Two warnings are in order however. 

The first is the danger cf over correction, with the method used by Kilgore and 
Graham (1967) (rerouting of the lateral extensor tendon) (Fig. 5). 

The second is the danger of under correction with the method used by Littler 
~1967) (transposition of the lateral extensor tendon) (Fig. 6). 

Irreducible deformities 
To correct an irreducible deformity other steps should be taken, such as:
Lysis of the central extensor tendon. 
Lysis of the lateral extensor tendon. 
Release of the dorsal-joint capsule. 
Release of the collateral ligament (dorsal part). 
Lysis of the volar joint capsule. 
Lysis of the flexor tendons. 
Proper execution of these steps following the directions given by Curtis (1954) 

may be rewarded with good results in cases otherwise considered hopeless (Fig. 7). 

Period of immobilisati,on 

Here again advice is difficult to give. In general it can be stated that immobili
sation is not necessary when correction has been obtained. With the help of a 
tenolysis or tenotomy procedure the natural tendency to flex of the proximal inter
phalangeal joint will prevent recurrence. Immobilisation is imperative however 
when stabilisation is obtained by procedures in which tendon or cartilage are 
tethered to bone. Then periods from four to six weeks should be considered 
minimal. 

!58 The Hand-Vol. 4 No.2 197£ 



The Treatment of Prolapse a!ld Collapse of 1he Proximal Interphalangeal JoiJlf 
-1. C. van der Meulen 

Kaplan 

~~ 
Zancolli Ill 

~ 
-'._/~~ 

Kilgore V 

Kleinert - Bate VII 

~~~ 
Adams - Capurro Russi IX 
~~ 
~~ 

Little.- II 

Diaz Humara IV 

~~ 
Littler - Fowler VI 

~ 
Swanson - Wiley VIII 

~~ 
Moberg X 

CJ:ll=JD 
Fig. 4. Procedures used for the correction of collapse. 

I. Kaplan: Release of central slip. 

11. Littler: Release of lateral slips. 

III. Zancolli: Release of retinacular ligament (dorsal part). 

IV. Diaz-Hamara: Reefing of retinacular ligament (lateral part). 

V. Kilgore: Rerouting of lateral slip. 

VI. Littler-Fowler: Transposition of lateral slips. Homolateral (Littler) and heterolateral 
(Fowler). 

VII. Kleinert-Bate: Transposition of collateral ligament (volar part). 

VIII. Swanson-Wiley: Tenodesis of superficial flexor tendon. 
To joint capsule (Wiley). 
To proximal phalanx (Swanson). 

IX. Adams-Capurro Russi: Criss-cross graft. Tendon (Adams). 
Fascia lata (Capurro Russi). 

X. Moberg: Reapproximation of the volar capsule. 
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Fig. 5. 

a. 
b. 

Fig. 6. 

a. 

Danger of overcorreclion 
becomes a flexing force. 
Before correction. 
(Inset) Luxation proximal 

with the procedure o£ Kilgore. The extending force 

interphalangeal joint. c. After correction. 

Danger of undercorrection with the procedure of Littler. When Cleland's ligament 
is lax. tethering of the lateral slip to the struclurc covering the volar part of the 
head of the proximal phalanx is indicated. 
Cleland's ligament. b. Transposition of lateral slip. 

Fig. 7. Correction of irreducible collapse following the directions given by Curtis. 
a and b. Before correction. c and d. After correction. 
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DISCUSSION 

An attempt has been made to analyse some of the problem.s which may con
front us in the treatment of prolapse and collapse. 

Correction of disbalance resulting in prolapse or collapse can usually be 
achieved by restoration or redistribution of forces. acting on the proximal inter
phalangeal joint. An exact diagnosi5 of the underlying cause and careful evalua
tion of the condition of the musculo-tendineous and suprorting structures sur
rounding the proximal interphalangeal joint is imperative. 

Treatment will be more difficult when the co:r:1dition of skin and skeleton con
tribute to the complexity of the deformity. Resurfacing of the integument using 
free or pedicled skin transplants or restabilisation of the proximal interphalangeal 
joint using Silastic-implants, may be indicated. Success is never guaranteed but the 
effort made is often worthwhile. 

SUMMAUY 
Modern correction of prolapse and collapse of the proximal interphalangeal 

joint is reviewed. Reasons why no single method has been uniformly successful 
are discussed. A more selective approach in the treatment of these deformities is 
suggested and personal solutions to some of the problems are presented:-

use of S-shaped-splints to prevent or correct flexion contractures of the 
proximal interphalangeal joint; 

usc of extra-osseous Kirschner-wiring to prevent flexion contractures of proxi
mal interphalangeal joint in burnt-fingers; 

use of silastic sheeting to inhibit formation of adhesions between tendon and 
bone in proximal interphalangeal surgery. 
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