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Distal Quadricepsplasty for Isolated Contracture
in the Quadriceps in Children

Phan Puc Minh Man, Phen Quec Vu

Center fo- Traumatslegy and @rthepaedics

Abstract Purpese . Evaluatien eof distal quadricepsplasty usang the Z techrique fer
nprevement in flexien of the knee in iselated centracture in the quadriceps in children.
Metheds : Frem 19% te 2888, we have perfermed this technique on ferty twe cases of a stiff
knee, invelving thirty twe children The precedure censisted of a plasty Z technique hetween
the rectus femeris tenden ancl the vastus mtermedius 1muscle, and expansien in the vasti en heth
the sides of the patella. Then, we released any remaining adhesiens and flexed the knee te mere
than 12¢°. After treatment, the knee was immunehilized at aheut 68 degrees, and a splint was wern
usually fer 2 te 3 weeks feor exercises
Results . Their mean ages were 8.9 years(range feur te fifteen years)andthe average duratien
of the centracture prier te eperating was 6.4 years(range three te ten years). There were 3
cases heing with superficial infection due te skin necress. At a mean of three years(range ene
te six years) after the speratien, the clinical results for thirty-twe knees invelving twenty eight
patients were analyzed :

Restered flexian of the knee ; >128°(8 cases), 68 128 (28 cases)and < 68" (2 cases)

Average extensien lag 24.5°

@ne case presented swelling at the knee at 4 years after the speratien due te walking leng

chstances.

Functien : geed walking and running in 23 patients{82.1%), with 20 ef these with 60 129" :

flexion of knee and lhmp gait and weak runming in the ether 5 patients(17.9%).

In these hetween 7 and 11 years old(12 cases), geed functien was achieved in all at 3 te 5

menths after the speratien
Cenclusten . This technique was siuple in practice and can he successfully applied te yeung
patients 7 te 11 years eold, and can restere flexion of knee up te 129°.

Centracture in the quadriceps femeris muscle aceuired as in ischemic myesitis?9”? or trau-
in children leading te limitatien in flexien of the matic myesitis'®”®. We further suspect many
knee is new usually enly seen in peer er devel- are related te injectiens inte the muscle which
eping ceuntries'®' V. Its cause may be cengenital are new happening in Asian ceuntries where
centracture as in cengenital terticellis? " eor they eoften use intramuscular injections of drugs
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inte the thigh fer new bern children!*?). This
cenditien results in children whe have an wnsta-
ble quadriceps gait and are unable te squat.
This makes functienal activities difficult such
asmeving areund the rice fields er en the reugh
reads as well as teiletting!®.

Altheugh Hnevkevsk?(1961) was the first te
describe this cenditien, it was Gunn(1964) whe
first reperted the cemedatien hetween the dis-
ease and intramuscular injectiens. Injectiens of
drugs(antibietic, vit K---)}inte the thigh caused
pregressive fibresis similar te cempressien in
the muscle bundles and capillaries in Velkmann
syndrem, and then there was a delay hetween
the injectien and the centracture of up te sev-
eral vears®,

In the literature, there are three techniques
reperted fer treating this cenditien : preximal
release in the quadriceps{Sengupta, Judet)"™,
release in the fibresis (Thempsen) '8 and dis-
tal quadricepsplasty (Payr)™®'2. In this paper,
we present a study ef using distal quadriceps
plasty with the Z technique hetween the rectus
femeris and the vastus intermediuns. There is
little physietherapy in the previnces te censer-
vatively impreve knee flexien. Therefere we
empleyed surgery te gain a range eof lknee
flexien > 148" te assist squatting and impreve
functien’®.

In this paper we present a fellew—up study
aiming te evaluate the distal quadriceps plasty
with Z technique fer the imprevement in knee
flexien. Thirty-twe children presenting ferty
twe stiffknees were studied Mest of the chil-
dren had received intramuscular injectiens in
the thigh. A minimum fellew-up ef ene year
after surgery was a prerequisite fer inclusien

mte this study

Methods

Frem 1990 te 2088, this technigue was
reutinely empleyed in children presenting stiff-
knee. In this paper, we have retrespectively
studied ferty-twe stiff-kneesin thirty-twe chil-
dren, whe had been fellewed fer at least ene
year after surgery. @f these, 29 children had
tetal stiff knee(with a range eof metien
between & and 5)and 3 children with incem-
plete stiff-knee{with a range eof metien
hetween & and 25°). Ne child presented genu
recurvatum. Their mean age was 8.9 years
(range feur-fifteen years), and the average
duratien ef the knee flexien centracture prier
te surgery was 6.4 years{range three-ten
years). Frem their medical histery, we neted
mtramuscular injectien in the newhern{in 25
children), femeral fracture(in 3 children)and
unknewn etielegy(in the ether 4 children). We
enly practisedthis precedure when we made an
mcisien threugh the skin and cenfirmed fibresis
i the rectus femeris muscle.

Functienal evaluatien included the range eof
metien, the walking gait, the distance the
patient ceuld walk, the ability te run, the ability
te squat, and presentatien ef any pain er ether
cemplicatien. Any patient with a stiff-knee and
defermity in the articular surface er any asseci-
atien with patella dislecatien was excluded
frem this study.

The results frem the eperatien were evaluat-
ed accerding te Mukherjee’s classificatien with
medificatiens. The results eof the eperatien
were classified as geed (Greup A) when the arc
of active flexien-extensien ef the knee was
hetween 99 and 128 degrees and the extensien
lag was under 25 degrees with nermal walking,

as fair (Greup B)when the arc of active flex-
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Fig. 1.

a : Petach the rectus femeris frem
patella insertien, and cut the vas-
tus intermedius at a peint at a
distal third ef the thigh, then
divide the expansiens eof the vasti
on heth sides of the patella, suffi-
clently te aclieve flex knee te
mere than 114",

b [ Quadriceps was lengthened by

len-extensien was hetween 68 and %9 degrees
and the lag extensien was larger than 25
degrees with er witheut slight limp, er as peer
{Greup C)when metien of knee was less than 68
degrees. Any patient with significant limp gait
was classified as Greup C. We alse analysed the
extent te which any extensien lag affected the
flexion of the knee and walking gait.

The procedure : An anterier leungitudinal nci-
sien is made threugh the skin and superficial
fascia frem the distal third ef the thigh te the
distal pele of the patella. The deep fascia is
divided aleng each side eof the rectus femeris
muscle and vastus intermedius frem the prex-
imal end eof the skin incisien te the patella, and
these muscles are iselated frem the wvasti
medialis and lateralis. Then the anterier part of
the knee capsule is divided, including the lateral
expausiens ef the vasti eu beth sides of the
patella, far eneugh te everceme their
ceutracture. In the next step, a z plasty is made
hetween the rectus femeris tenden and the
vastus intermedius, se the preximal transverse
limb is W the pesitien of the distal third ef the
vastus intermedius{cenjunct tenden-muscle),
and the distal transverse limb is in the pesitien
of the cenjunctien rectus femeris tenden and
patella(Fig. 1-a). At this peint, the knee is
slewly plexed te 128 degrees, and any remain-
g intraarticular adhesiens are released. In the

Final step, the preximal stump ef the divided
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suturing the rectus femeris te the
distal end eof the vastus inter-
medius at 68° knee flexien.

rectus femeris tenden is sutured te the distal
stwnp of the vastus intermedius, with knee
jeint at 45-68 degrees plexien(Fig. 1-b). A teur-
niguet s net necessary during this precedure
but cemplete hemestasis is essential hefere
weund clesure. Pesteperatively, the knee is
immebilized using a splint at 68 degrees flexien
for 2 te 3 weeks, after which the splint is wern
fer active quadriceps exercising. If the child is
very yeung , the child is enceuraged te practise
active exercises during play and te wear the

splint euly at night.
Results

Mest patients recevered significant flexien in
the knee, cempared with the preeperative cen-
ditien. All were able te walk unassisted witheut
ambulatery aid at three menths after surgery.
Hewever, the majerity had a slight limping gait
that centinued fer mere than six menths and
then decreased gradually te heceme nermal
walking in mest(25/32 cases)ef them by ene
year pesteperatively. The remaining seven ef
the thirty-twe children ceuntinued te present
limping gait. Twe ef these recevered nermal
walking later, and there were euly five with
permenent sequelae, censisting of ene case with
secendary skin infectien and needing te keep
the flexien splint in 38" fer 4 weeks for healing
the weund. Anether case had Turner syndreme

and ceuld net exercise umassisted. The ether



Table 1. Cerrelatian hetween arc of flexion extensien and age
\\\ Age
mumber of cases
36yseld | 710 ysald |11 14 ys eld
Greup A 4 knees 6 knees # knees 1e
Greup B 4 knees % knees 7 knees K ]
Greup C 1 knee () knees 1 knee 2
Table 2.
PTior dluraticn Etislegy Range of metion Buratien ef Results  Walking
Case Age Sex  with stiff knee ¥ Pastap? Fellew up Greup Gait
(years) R L) (years)
8 F 6 Fr # 35156 3515 4 A Nermal
2 L) F 6 UE # 15 13¢ 2 ) ) Nermal
3. 1¢ M 6 Inj 010 100 2 ) Nermal
4 s M ) Ing ® 15 169 2 A Nermal
S. 4 M S Iy 9 19-15¢ 2 A Nermal
6. 12 F 3 Ing LI T ) 2 C Limp
7 13 F ) ny 015 8 B Nermal
s, 11 M 10 Fr P10 % 4 ) Nermal
s, 11 F 1¢ Iy 920 120 4 B Nermal
1. 12 F 12 Iy 30 156 4 B Limp
11 4 F 3 Iy 25 149 420 120 4 B Nermal
12 F S Inj # 15 15¢ # 25 145 S A Limp
13 it} F S Fr 0 20 149 A Nermal
14 6 M 6 Iy 10 150 A Nermal
15 S M 5 UE 010 % B3 Nemmal
16. 4 F 4 Inj 10 156 10 156 4 A Nermal
17 4 F 4 Iy 25 145 ® 30 145 4 B Nermal
18 4 F 4 UE 020 130 4 ) Nermal
18 it} M 6 ny * 0110 4 B Nermal
29 4 M S g 20120 2 B Nermal
21, 7 M 6 Iy 010 145 6 A Nermal
22 F 8 Iy 20 156 6 A Nermal
23. 4 M 4 UEt I T ) 3 C Limp
24, 13 F 6 Iy 30120 6 B Nermal
25 7 M S g 20 130 4 B Nermal
26 10 M 8 Iy # 25 145 2 A Nermal
27. 4 M S Inj [ B ] S B3 Nermal
28 14 M 7 Iy o 10 140 3 A Limp

tPatient with Pewn’s syndrame

IResult evaluated en the aperated kmee (R =right, L left)

¥Etislegy : Fr—Fracture, Inj

cases had enly slight limping gait, and were n
Greup A. Functienal fellew-up was centinued
ever the next years with seme cases, and 12
children returned te hespital fer a final fellew-
up examinatien. The ether 16 children recewed
a final fellew-up examinatien when we visited

and saw them at their heuses, or final evalua-

Injectian, UE=unknewn Etielegy

tien was based en the answers te questiens that
we sent te them if we ceuld net meet them, The
remaining 4 children were excluded frem this
study because they had heen fellewed fer less
than ene year at the time eof this study, theugh
they shewed geed walking and fair squating at
that time.
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It is impertant te nete that Z plasty with full
knee flexien of mere than 126 may result in
weakened muscle strength(demenstrated with
high extensien lag), and this result happened in
Greup A with 6/18 cases and mest of these felt
weak running a shert distance.

This precedure may be net ideal fer use n
develeped ceuntries because its sutceme is less
effective than ether surgical interventiens.
Hewever, within the censtraints ef the health
care previsien i Vietnam, it resulted in func-
tienal imprevement fer patients in eur care as
well as bringing practical benefit fer children
living in the difficult secieecenemic situatien

prevauling in Vietnam.
Conclusion

This teclmique is simple in practice, effective

and maybe best applied te patients at 7-11
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Fig. 2.

a : Casel, At 4 years pesteper.
atively, with an extensien
lag of 35°.

h : patient can squat cemplete-
ly and walk nermally. This
patient later develsped
knee swelling at 4 years
after the speratien,

Fig. 3.

Case 12, stiff knee Bilateral, greup A,
fellewed for 5 years, walking with a
slight limp gait

vears eold and te these whe cannet receive
physietherapy. It is successful in restering knee
flexion up te 128" fer these patients. If mere
than 12€° is attempted then there is seme risk te
the resulting quadriceps strength

There were 28 children whe had an average
fellew-up of 3 years(range 1te 6 years). At this
mean eof three years, the clinical results fer
thirty-twe knees, of the twenty-eight patients,
were analyzed :

Ne child felt pain n the knee when standing
uwp, walked a leng distance, er ram a shert
distance.

Cemplicatien : There were 3 cases of infect-
ed skin due te necresis, and ene eof these
presented recurrent stiff-knee with under 64
degrees flexien.

The Ferce of the quadriceps muscle was

nermal when standing en the eperated leg



Hewever, these cases with geed squatting abil-
1ty ceuld net walk a leng distance of mere than
ene kilemeter.

Restered flexien eof Lknee: Greup A(1¢
knees), Greup B(28 knees), and Greup C(2
knees). In Greup A, there were 6 laees(in 3
children)being able te squat tetally and stand
up themselves. All of these were 7 14 years eld
(Table 1). Seme(6/14 cases)ef these had knee
flexion ever 128 degrees, related te high exten-
sien lag(Table 2).

The average extensien lag at ene year pes-
teperatives was 24.5°. There were six cases
that presented an extensien lag greater than 25
degrees, and all ef these recevered nermal
walling but felt wealk when running mere than
ene kilemetre,

®One child in Greup A cemplained of knee
swelling that develeped at 4 years pesteper-
ativescaused by a wallking leng distances, but
was able te squat tetally (Fig. 2).

Ne case presented recurrent stiff-knee eor
pesteperative decrease in the arc ef active
flexion extensien ef the knee at final fellew-
up.

Functien : geed walking and running were
ehserved in 23 children{(82.1%). In this greup,
there are 28 cases helenging te Greup B{flexien
68-128")and 3 cases helenging te Greup A.
Hewever, these three cases centinued te pres-
ent slight limping gait during rapid walking er
rumning. There were 5 children{(17. 9% )with
persistent hmping gait and wealk runnmng
skills ; 17.9 with 3 children in Greup A, and 2 in
Greup C(Fig. 3).

Results differed accerding te age : These
children i the 7-10 years eld greup(® cases)
had geed functien during the 3 te 5 menths
pesteperatively, and the number of cases with

geed results(8/9 Jwere better than in the ether

age greups{Table 1).
Piscussion

The presented technique restered knee flex-
1e11 > % degrees in mest patients te help them
meve easily en rugged greund as well as
impreve teiletting in the prevince (82.1%)
(Table 1). Altheugh they ceuld run and stand
on the eperated leg, they demenstrated slight
weakness in the leg after walking leng dis-
tances. This ceuld be due te lack of pesteper-
ative therapy in the ferm eof a strengthening
pregramme. Hewever, mest reperted a func-
tienal imprevement pesteperatively.

One disadvantage ehserved was extensien lag
{average 24.5 degrees)and enly seen in Greup
A(Table 1)due te lengthening the guadriceps
tee much aiming te achieve full knee flexien.
But this enly affected the gait significantly
when children practised rapid walking er
played sperts.

In eur series, ene child received the precedure
fer heth legs and was able te squat tetally, but
develeped intraarticular fluid cellectien in ene
knee after walking leng distances, feund at 4
years pesteperatively{Case 1). This was treat-
ed by fluid remeval and a peried of rest. This
sign may he predictive of early arthresis frem
weakness i the quadriceps after lengthening.

In eur experience, the ideal age at which te
perferm this technique was between 7 11 years.
In eur series, this age range was feund te give
better knee functien at 7 11 years eld than at
any ether age. We suggest this was prebably
due te these patients being able te exercise
pesteperatively which resulted m improvement
1n quadriceps strength, as well as their average

duratien ef knee flexien centracture prier te
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surgery was net leng(Table 1).
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