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ABSTRACT

Objective: To evaluate the functional outcomes of Max Page muscle
sliding operation in moderate degree of established Volkmann's ischemic
contracture(VOIC) of the forearm.

Methods: This was a single-center descriptive study carried out in the
period extending from 20" February 2010 to 20" December 2019 at
National Orthopedic Hospital Bahawalpur. All patients of moderate
Volkmann’s ischemic contracture(VOIC) meeting the inclusion criteria were
operated with Max Page muscle sliding operation. Post operatively
functional outcome was graded with Sharma and Swamy grading system
as good, fair and poor.T-test was applied to document statistically
significant improvement(” <0.05) between the pre operative and post
operative variables of Sharma and Swamy grading system.

Results: A total of 33 patients with mean age 8.5+4 years (range 5 to 12
years) were operated with Max Page muscle sliding operation. Male
children were 20(60.6%) and female 13(39.4%). Right forearm VOIC was
noted in 19(57.5%) while left side was involved in 14(42.4%) children.
Mean follow up was 13.09 +£7.60 months. Post operatively good functional
outcome was noted in 25(75.5%) patients and fair in 8(24.2%) patients.
Preoperative mean sensory score was 1.15 £0.38 which improved to 1.66
+0.22(P <0.05) post operatively. Hand grip improved from pre operative
mean value of 10.3+ 5 to 80.3+10( P <0.05 ).The dexterity score
improved from pre operative 4+1 to post operative 11.3+7( P <0.05).
Conclusion: Good functional outcomes was achieved in majority of
moderate Volkmann's ischemic contractures operated with Max Page
muscle sliding operation. We therefore recommend Max Page muscle
sliding operation as the operation of first choice to treat moderate VOIC of
the forearm.
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INTRODUCTION

a splint or bandage.? Others attributed venous
obstruction and arterial spasm as a main cause of this

Volkmann’s ischemic contracture results from ischemic
insult to the soft tissue of the limb and was first
described by Richard von Volkmann in 1881.! He
attributed this condition to the disruption of arterial
supply due to tight bandage applied to an injured
extremity. Later on in 1909, it was reported that that
this condition can develop even without application of

condition.3"5 VOIC can be caused by any injury
resulting in soft tissue swelling in a closed osseo-
fascial compartment.® As a result of this soft swelling
the intra-compartmental pressure rises to such an
extent that capillary perfusion is compromised. VOIC
affects those compartment which are least expandable
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and deep flexor compartment of the forearm is often
the first and the most commonly involved
compartment because of its closed proximity to the
bone.” Peripheral nerves in VOIC zone are initially
damaged by ischemia and later on by fibrosis of the
surrounding muscles.®

The treatment of established VOIC includes
physiotherapy, splinting, muscle sliding, tendon
transfer, neurolysis, fibrotic tissue excision, muscle
grafting and osteotomy.® The Max Page muscle slide
operation was first described by Page in 1923.° It is
the best surgical technique for mild and moderate
VOIC as it is easy and can be combine simultaneously
with neurolysis of median and ulnar nerve and with
tendon transfers for residual functional deficit as a
staged surgery.1® This procedure allows maximum
correction of flexion correction without affecting the
resting muscle length.! Excellent functional results of
Max Page operation have been reported in the
literature.12-14

The objective of our study was to evaluate the
functional outcomes of Max Page muscle sliding
operation in moderate degree of established

Table I: Sharma and Swamy grading system

Volkmann’s ischemic contracture(VOIC) of the
forearm.
METHODS

We conducted this descriptive study in National
Orthopedic Hospital Bahawalpur from 20" February
2010 to 20* December 2019.All children with
established VOIC of more than 6 months duration and
of moderate type (Tsuge classification)* presented to
OPD of our hospital were included in our study. VOIC
patients with skin or joint contracture, infection and
previously operated children were excluded. The study
protocols were approved by the Ethical Committee of
our hospital and informed consent of surgery and
publication was taken from parents of children. In the
included children complete history, physical
examination and relevant investigations were carried
out and prepared for Max Page slide operation.

Pre operative sensation, dexterity and grip power
was determined for each patient and results were
graded as per Sharma and Swamy grading system?® as
good, fair and poor.(Table I)

Dexterity Score Grip Strength of the Sensibility | Appearance of the Hand(Ability to
Hand(Affected Score extend the fingers with the
Hand/Normal Hand) x position of the Wrist)
100
Good > 9 =75 2 In slight Dorsiflexion
Fair 5to 8 51to 74 1 In Neutral Position
Poor < 4 <50 0 In Palmar Flexion

Sensation of the extremity was evaluated with
the help of Semmes-Weinstein(SW) Monofilament
test(Green Filament diameter 0.12 mm ,2.83 filament
marking).8Autonomous zones of ulnar, median and
radial nerves were checked by placing SW
Monofilament perpendicular to the skin with enough
pressure for one second. A score of 0 was given if the
patient could not feel the SW monofilament at the
three autonomous zones, a score of 1 was given if the
patient perceived SW monofilament at the radial
autonomous zone and a score of 2 when sensations
were positive at all three autonomous zones.

Dexterity of the hand was determined with
Sollerman Hand Function Test.!> Three tasks were
used to assess fine functions of the hand. These tasks
included picking coins from a purse, putting nuts on
bolts and doing buttons of a shirt. The grading of these
tasks were 0 meaning the tasks were not performed
and 4 means that the tasks were completely
performed within twenty seconds. The total score was

the sum of all 3 items(0 to 12). Jamar Dynamometer
was used for determining grip power.% Each hand was
tested three times alternately and the mean value was
calculated for each hand. The final result was
calculated as a percentage of normal hand.

Surgical Technique

Under general anesthesia and tourniquet control, a
lazy S-shaped incision was given starting from the
medial epicondyle to the wrist level. The ulnar nerve
was exposed first and was transposed anteriorly.
Then, the flexor pronator mass was completely
mobilized taking care not to expose the ulno-humeral
joint. The muscles from the anterior surface of radius
and ulna were elevated. Neurolysis of median and
ulnar nerves were carried out at this stage if
necessary. Care was taken not to injured anterior
interosseous nerve and vessels. Passive stretch was
applied to all fingers to stretch all the released
muscles. Hemostasis was secured and wound was
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closed. (Fig I) A full plaster of paris cast was applied
in corrected position. All the patients were seen at 3™
week post operatively initially then monthly for three
months and then at 6™ months for two years.(Fig.II)
All children were rehabilitated under the supervision of

a qualified physiotherapist and utilizing dynamic
splints.In each visit the operated limb was assessed
for sensation, dexterity and grip power and graded
with Sharma and Swamy grading system as good, fair
and poor.

Fig II: Post-op functional outcome of Max-Page sliding operation

The data was analyzed with SPSS version 24.
Important quantitative variables were represented as
mean and standard deviation while qualitative

variables as frequency and percentages. T-test was
applied to document statistically significant
improvement (P <0.05) between the pre operative
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and post operative variables of sensation, dexterity
and grip power (Sharma and Swamy grading
system).The data was presented in table where
necessary.

RESULTS

In our study 33 children with mean age 8.5+4 years
(range 5 to 12 years) were operated with Max Page
muscle sliding operation. Male children were
20(60.6%) and female 13(39.4%). Right forearm
VOIC was noted in 19(57.5%) while left side was
involved in 14(42.4%) children.
Majority(87.8%,n=29) of children had a history of
fall,3(9%) had road traffic accidents and 1(3%) had a
gunshot injury. VOIC following radius and ulna
fracture was present in 19 (57.5%) patients,
supracondylar fracture in 12 (36.5%) patients while

2(6%) patients had no fractures.
Majority(72.7%,n=24) of our cases had a history of
external bandages applied by bonesetters.

Preoperative mean sensory score was 1.15 £0.38 and
improved to 1.66 +0.22(P <0.05) post operatively.
The grip strength improved from pre operative mean
value of 10.3= 5 to post operative 80.3+10( P
<0.05).The dexterity score improved from pre
operative 4+1 to post operative 11.3+7( P <0.05).
Post operatively good functional outcome was noted
in 25(75.5%) patients and fair in 8(24.2%) patients
while no poor outcome was documented. Mean follow
up was 13.09 £7.60 months. No per op or post
complication was noted.

DISCUSSION

In our study the most common cause of VOIC was
tight external bandages applied by bonesetters. This
was also reported by another study.l? While radius
and ulna fracture was the most common fractured
bones in our study, supracondylar fracture was
reported by others.418-20 Other rare causes of VOIC
reported in literature are chemotherapy, extravasation
of hypertonic dextrose and post radio-ulnar synostosis
excision. 181921Max Page in 1923 stated that if the
muscle bellies are spared, one can perform release of
muscle insertions achieving excellent results.® This
technique was later popularized by Scaglietti’? and
Gosset. 23 Since then this technique has produced
remarkable results as compared to infarcted muscle
excision and muscle lengthening.”:14

In our study post operatively good functional
outcome was noted in 25(75.5%) patients and fair in
8(24.2%) patients at 1 year follow up. Sharma and
Swamy? treated 19 patients of moderate VOIC with
Max Page operation and reported good functional

outcome in 15(78.9% ) patients, fair in 3(15.7% ) and
poor in 1(5.2% ) patient.Post operative significant
improvement was noted in dexterity score, sensibility,
appearance and grip strength.( P <0.05) These
authors concluded that Max Page operation is a simple
and easy surgical technique for the treatment of
moderate VOIC. However they suggested that
complete muscle release and optimum post op
physiotherapy was mandatory for achieving excellent
results.

Eichler and colleagues!® reviewed the record of
38 patients of VOIC over a 10 year period at Mayo
Clinic. Muscle slide was performed in 13 patients. Per
operative full correction of the deformity was achieved
in 9( 69.2% ) patients and partial in
4(30.7%).Adequate sensation and hand functions was
noted in 5(38.4%) patients and without needing
further surgical procedures while tendon transfers
were required in 7(53.8% ) patients and second
muscle slide in 1(7.6% ) patient. These authors were
of the opinion that early release in established VOIC
resulted in good functional outcome. Tsuge!* treated
14 patients with Max Page muscle sliding operation
and reported good results in all and without any
recurrence in the follow up. Dianming and Hong?*
treated 7 patients of VOIC with muscle slide and
reported excellent outcome in 4(57.1%) and good in
2(28.5%) and fair in 1(14.2% ) patient.

Our sample size was small and follow up period
was short. We therefore recommend further
comparative studies with enough sample size and
longer follow up period to verify our results.

Conflict of Interest: None
Grants/Funding: None

CONCLUSION

Good functional outcomes was achieved in majority of
moderate Volkmann'’s ischemic contractures operated
with Max Page muscle sliding operation. We therefore
recommend Max Page muscle sliding operation as the
operation of first choice to treat moderate VOIC of the
forearm. However, selection of the patients must be
proper, release must be adequate and post operative
rehabilitation protocol must be optimum and focused.
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