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Some Experiences of Tendon Rearrangement for Late Stage of Volkmann’s
Ischemic Contractures (Reports 8 Cases)

M.S. Seoh, M.D., H.Y. Jeong, M.D., H.K. Lee, M.D. and H.C. Shin, M.D.
Department of Orthopedic Surgery, Maryknoll Hospital, Busan, Korea

Volkmann'’s contracture is characterized by ischemic necrosis of the structures contained within the volar com-
partment of the forearm, usually following a severe injury about elbow or directly to the forearm, eventuating in
crippling contractures often associated with varying degrees of a neurologic deficits.

We have known that the pathomechanics of the hand deformity in Volkmann’s contracture are complex and the
management —including its prevention, early recognition, prompt treatment, as well as the reconstruction of
established contractures —requires great skill on the part of the orthopedic surgeon.

We have classified 8 cases of the late stage of the Volkmann’s ischemic contracture respectively by Zancolli’s
type, depend on their intrinsic muscle condition and reconstructed them with tendon rearrangement from May
1979 to February 1982. The results were obtained as follows:

1. It is shown that good results from tendon transposition of flexor digitorum profundus to each flexor

digitorum sublimis, in the case of intact flexor sublimis.

2. It is possible to be recovery of hand function by tendon transposition of extensor carpi radialis longus to
flexor digitorum profundus and brachioradialis to flexor pollicis longus, at a time, in the case of involved both
flexor digitorum profundus and sublimis.

3. Concerning additional operation, there were Z-lengthening of flexor carpi radialis, ulnaris and flexor pollicis
longus with complete neurolysis.

4 .1t is possible to be made hand function in Type I and Type II by Zancolli’'s method.

Key Words : Late stage, Volkmann's ischemic contracture, Tendon rearrangement.
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Table 1. Summary of 8 cases

Case OPD date Involved Operation
No. Age Sex Cause after injury Type nerve procedure Follow-up  Result
1 32 F Fracture 7 months IV Median Excision 6 months /
humerus & Ulnar Neurolysis
forearm. Rt. Bone operation
2 4 M Fracture 5 weeks I  Median Excision 4 months Good
supracondylar Lt. FPL-BR
FDP-ECRL
3 4 F  Fracture 2 weeks I median FPL-Z-leng. 3 months Good
supracondylar Rt. FDP-FDS
4 6 F Fracture 10 days I No FPL-Z-Leng. 2 months Good
supracondylar Lt. FDP-FDS
5 10 M Fracture elbow 4 weeks II  Median FPL-BR 4 months Good
supracondylar, Ulnar FDP-ECRL
olecranon Lt.
6 6 F  Fracture 4 weeks II Median FPL-BR 3 months Good
supracondylar Lt. FDP-ECRL
7 22 F CO intoxication 3 months I Median (?) FPL-BR 3 months Good
FDP-ECRL
8 45 M CO intoxication 1 month I Median FPL-BR 3 months Good
FDP-ECRL

Neurolysis and excision fibrous tissue with scars were always done. Z-lengthening of flexor carpi radialis and ulnaris
were always done. FDP: Flexor digitorum profundus ECRL: Extensor carpi radialis longus FDS: Flexor digitorum
superficialis FPL: Flexor pollicis longus BR: Brachioradialis

Table 2. The muscle affected in eight cases

112|345 ]|6]| 7] 8 |H|F&N PF|NR
Pronator teres NR | NR | NR NR|NR | 2 1 5
Flex. carp. rad. NR NR 1 5 2
Superficial group Flex. carp. ulnaris 1 1 6
Flex. dig. superf. 2] 3 |3
Palmaris longus 2 1 5
Deep group Flex. dig. prof. 8
Flex. poll. long. 7 1
Brachioradialis NR 6 1 1
Extensor Ext. carp. rad. long. NR 6 1 1
Ext. carp. rad. brev. NR NR NR | 4 1 3

:] = Healthy (H)

= Fibrosis & necrosis (F&N)

W = Partial fibrosis (PF)
NR| = Not recorded (NR)
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YA 2e 44T F4H FHol 2ol F Ua
ol Al 28 e dastgta FHeldch

FAF B HUTL 8 dmrBeA As
T dx 2Fod AR BN HEgg 1ddME

Table 3. Clinical types Volkmann’s ischemic
contractures (Zancolli, 1977)

1. Typel; Contracture of the forearm muscles with
normal intrinsic muscles (simple ‘“‘claw”
deformity)

2. TypeII; Contracture of the forearm muscles with

intrinsic paralysis (typical intrinsic-
minus claw and opponens paralysis)

3. Type HII; Contracture of the forearm muscles with
intrinsic Contracture (intrinsic-plus
clawhand and intrinsic-plus thumb)

4. Type IV; Combined type

[B————

Fig. 1A. Showing type I deformity betore operation.
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Fig. 1B. Showing increased flexion of MP & PIP
joint motion by holding the wrist in functional position.
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Fig. 1C. Showing partial fibrosis of superficial
group, fibrosis & necrosis of deep group muscle of
forearm, at time of operation.

Fig. 1D. Appearance after complete adhesiolysis &
neurolysis of affected lesion.

flexor digitorum profundus 2, brachioradialis & flexor
pollicis longusel] delstdom 344F & &5 o
2 A =ygo] ss3dl4dc (Fig. 1 AB,CDEF.GH).
HM28: 1049 G2 #x2H 452 ASFe 7
A7 FAF DAsRge™ F3aAs HIA A
el 7k 92 HF: FHA, A FIA @ A FEF

Fig. 1E. Appearance after performed transposition
of ECRL to FDP, BR to FPL and Z-lengthening of par-
tial fibrotic FCR & U.

Fig. 1F. After operation, showing fingers are in
resting position.

Fig. 1G, H. Postoperative 3M., showing range of finger movement, and ability to spread.and grasp a glass.
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Fig. 2A. Before operation, showing type II deformi-
ty with flexed IP joints and MP joints in extension.

Fig. 2B. Before operation, fingers tip are apart from
palmar surface in a distance, while trying fist making, it
demonstrated loss of flexors power of forearm.
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A BAE Bawt F3e) wAsel 7AHYE B A
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sl oh (Fig. 3 A,B). '

) Ko, IR
Fig. 2E. After operation, test for pinching power,
this exemplify the satisfactory function obtained.

T—

A A y o
Fig. 2F. After operation, showing degree of finger
movement and ability to spread.

F

5

Fig. 2C, D. Postoperative 4 M., showing range of finger movement, and ability to make fist and pinch between

thumb and index.
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Fig. 3A. Elapsed 7 M. after trauma, at time of arriv- L AR YSe Aore] 2 Yaloj] T e =

ing at our hospital, this preoperative photograph showed

type IV, mixed type with severe scar tissue on forearm, dlel HA etz shge Griffiths(1940)°e &
elbow, arm and hand deformity, externally. Fdgfo Al AdAS 5y 59 AN F da
o] frtx sglch. Seddon(1956) e FAigtwtez A

Fig. 4. Classification of established Volkmann’s
ischemic contracture (classical type).

Fig. 3B. Appearance after operation for nonunion,
excision, and neurolysis.
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Fig. 5. Cross-section of Volkmann's contracture of the forearm (from Seddon, H.J.: Volkmann's contracture: treat-
ment by incision of the infarct. J. Bone Joint Surg. 38-B: 152, 1956).
A. The shading represents the degree of involvement of the various muscles.
B. Key to muscles: the plane of section being in the upper third of the forearm.
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Fig. 6. Excision of an infarct in the forearm, with

preservation of the flexor capri ulnaris and ulnar & FAMME 234079 AAE & F 9k
neurovascular bundle (from Rev. Orthop. 46:149, 3¢ F5£9 HidFEe AdHE, #AY 49,
1960.). Ao e H5v AshA AP ASY kel

Fig. 7. Classical excision-reconstruction procedure to correct muscle ischemic contracture at the forearm.
A. Excision of the fibrotic or infarcted profundus muscles of the forearm. The flexor carpi radialis (f.c.r.) and the flexor
carpi ulnaris (f.c.u) tendons have been lengthened, and also the flexor pollicis longus (f.p.1.).
B. Reconstruction. Repair of the lengthed tendons and transfer of the extensor carpi radialis longus (e.c.r.1.) to the distal
stumps of the flexor digitorum profundus tendon (f.p.). Frequently during this muscular reconstruction the principal
nerves are freed or repaired in case of type II or type III deformities.
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