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Distal Quadricepsplasty for Isolated Co ntracture 

in the Quadriceps in Children 
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Abstract Purpose: Evaluation of distal quadricepsplasty usíng the Z technique for 

ímprovement in flexion of the knee in isolated contracture in the quadriceps í n  children 

Methods : From 1990 to 2000， we have performed this technique on forty two cases of a stiff­

knee， involving thirty two children. The proo吋ure consisted of a plasty Z technique between 

the rectus femoris tendon and the vastus int釘medius muscle， and expansion in the vasti on both 

the sides of the patella. Then， we released any remaining adhesions and flexed the knee to more 

than 120'. After treatment， the knee was immobilized at about 60 degrees， and a splint was worn 

usually for 2 to 3 weeks for exercises. 

Res\llts : Their mean ages w釘e 8.9 years(range four to fifteen years) and the average c1uration 

of the contracture prior to operating was 6 . 4  years(range three to ten years). There were 3 

cases being with superf icial infection due to skin necrosís. At a mean of three years(rangeα1e 

to síx years) after the operation， the clinical reSLdts for thirty-two knees involving twenty eight 

patients were analyzed : 

Restored flexíon of the knee : > 120・(8 cases)， 60 12ぴ(20 cases) and < 60・(2伺ses)

A verage extension lag 24.5' 

One 伺se presented swelling at the knee at 4 years after the operation due to walking long 

distances. 

Function : good walking and nmning in 23 patients{82.1%)， with 20 of these with 60 120・;

flexion of knee and limp gait and weak running in the other 5 patients{l7.9%) 

] n those between 7 and 11 years old (12ωses) ， good function was achieved in all a t 3 to 5 

months after the operation. 

Concl\lsion : This techníque was símple in practice and can be successfully applíed to young 

patients 7 to 11 years old， and can restore flexíon of knee up to 120・

Contracture in the quadriceps femoris muscle 

in children leading to limitation in flexion of the 

knee is now usually only seen in poor or devel­

oping countries1叫11). Its cause maybe congenital 

contracture as in congenital torticollisり-5)\') or 

acquired as in ischemic myositis吋問的日) or trau­

matic myositis10)13) We further suspect many 

are related to injections into the muscle which 

are now happening in Asian countries where 

they often use intramuscular injections of drugs 
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ínto the thigh for new born children10)1り Thís

conditíon results in chíldren who have an unsta­

ble quadriceps gait and are unable to squat 

Thís makes functional actívities diffícult such 

as moving around the rice fíelds or on the rough 

roads as well as toiletting川.

Although Hnevkovskî(l961)was the first to 

describe this condítion， it was Gunn(l964) who 

first reported the comedatíon between the dís­

ease and intramuscular injectíons. ]njectíons of 

drugs(antí biotic， vit Kぃ・)ínto the thigh caused 

progressíve fibrosis similar to compression in 

the muscle bundles and capíllaríes in V olkmann 

syndrom， and then there was a delay b芭tween

the injection and the contracture of up to sev­

eral year号制り

hl the literature， there are three teclmíques 

reported for treating this condition : proxímal 

release ín the quadríceps(Sengupta， Judet) 1)η
， 

release in the fíbrosis (Thompson) 1)8)13) and dis­

tal quadricepsplasty (Payr) 7)10)1幻1n this paper， 

we present a study of usíng dístal quadriceps 

plasty wíth the Z technique between the rectus 

femoris and the vastus intermedius. There ís 

little physiotherapy in the provínces to conser­

vatively improve knee flexion. Therefore we 

employed surgery to gain a range of knee 

f1exion > 100. to assíst squatting and improve 

functionJ叫.

]n this paper we present a follow-up study 

aíming to evaluate the distal quadriceps plasty 

with Z technique for the ímprovement in knee 

f1exion. Thirty-two children presenting forty­

two stiffknees were studied. Most of the chil­

dren had received intramuscular injections ín 

the thígh. A minimum follow-up of one year 

after surgery was a prerequisite for inclusion 

into thís study. 

Methods 

From 1990 to 2000， this technique was 

routinely employed ín children presenting stiff­

knee_ ]n thís paper， we have retrospectively 

studied forty-two stíff-knees ín thirty-two chil­

dren， who had been followed for at least one 

year after surgery. Of these， 29 children had 

total stíff knee (wíth a range of motion 

b巴tween 0 and 5・)and 3 children with íncom­

plete stiff-knee(with a range of motíon 

between 0 and 25・). N 0 child presented genu 

recurvatum. Theír mean age was 8.9 years 

(range four-fifteen years)， and the average 

duratíon of the knee flexion contracture prior 

to surgery was 6.4 years( range three-ten 

years). From theír medical history， we noted 

intramuscular injection in the newborn (in 25 

children)， femoral fracture(ín 3 children) and 

unknown etiology (in the other 4 chíldren). We 

only practised this procedure when we made an 

incision through the skin and confírmed fíbrosis 

in the rectus femoris muscle. 

Functíonal evaluation included the range of 

motíon， the walking gait， the distance the 

patient could walk， the ability to run， the abilíty 

to squat， and presentatíon of any pain or other 

complication. Any patient with a stíff-knee and 

deformíty ín the artícular surface or any associ­

atíon with patella dislocation was excluded 

from thís study. 

The results from the operation were evaluat­

ed according to Mukherjee's classificatíon with 

modifications. The results of the operation 

were classifíed as good (Group A) when the arc 

of actíve flexion-extensíon of the knee was 

between 90 and 120 degrees and the extension 

lag was under 25 degrees with normal walkíng， 

as fair (Group B) when the arc of active f1ex-
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Fig‘l 

a : Detach the rectus femoris from 

patella insertion， and cut the vas­

tus intermedius at a point at a 

distal third of the thigh， then 

divide the expansions of the vasti 

on both sides of the patella， suffi­

ciently to achieve flex knee to 

more than 110'. 

b : Quadriceps was lengthened by 

suturing the rectus femoris to the 

distal end of the vastus inter­

medius at 60・knee flexion 

\
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rectus femoris tendon is sutured to the distal 

stぼnp of the vastus intermedius， with knee 

joint at 45-60 degrees plexion (Fig. 1-b). A tour­

niquet is not necessary during this procedure 

but complete hemostasis is essential b巴fore

wound c1osure. Postoperatively， the 

immobilized using a splint at 60 degrees flexion 

for 2 to 3 weeks， after which the splint is worn 

for active quadriceps exercising. Jf the child is 

very young ， the child is encouraged to practise 

active exercises during play and to wear the 

ion-extension was between 60 and 90 degrees 

and the lag extension was larger than 

degrees with or without slight limp， or as poor 

(Group C) when motion of knee was less than 60 

25 

knee is 

splint only at night. 

degrees. Any patient with significant Iimp gait 

was classified as Group C. We also analysed the 

extent to which any extension lag affected the 

f1exion of the knee and walking gait. 

Tlle procedure : An anterior longitudinal inci­

sion is made through the skin and superficial 

fascia from the distal third of the thigh to the 

distal pole of the patella. The deep fascia is 

divided along each side of the rectus femoris 

Most patients recovered significant f1exion in 

the knee， compared with the preoperative con­

dition. AII were able to walk unassisted without 

ambulatory aid at three months after surgery. 

However， the majority had a slight limping gait 

that continued for more than six months and 

Results 
muscle and vastus intermedius from the prox. 

imal end of the skin incision to the patella， and 

vastl 

medialis and lateralis. Then the anterior part of 

the knee capsule is divided， including the lateral 

expansions of the vasti on both sides of the 

the from isolated are muscles these 

then decreased gradually to become normal 

walking in most(25/32 cases)of them by one 

their pa tella， far enough 

contracture. Jn the next step， a z p lasty is made 

between the rectus femoris tendon and the 

overconle to 

year postoperatively. The remaining seven of 

the thirty-two children continued to present 

limping gait. Two of these recovered normal 

walking later， and there were only five with 

permenent sequelae， consisting of one case with 

secondary skin infection and needing to keep 

the flexion splint in 30・for 4 weeks for healing 

the wound. Another case had Turner syndrome 

and could not exercise unassisted. The other 

vastus intermedius， so the proximal transverse 

limb is in the position of the distal third of the 

intermedius(conjunct tendon-muscle)， 

and the distal transverse limb is in the position 

of the conjunction rectus femoris tendon and 

patella ( Fi g. 1-a). At this point， the knee is 

slowly plexed to 120 degrees， and any remain­

ing intraarticular adhesions are released. Jn the 

Final step， the proximal stump of the divided 

vastus 
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Table 1. Correlatíon between arc of flexion extension and age 

\ \ \ 
Age 

number of cases 
3 6 ys oJd 7 10 ys old 11 14 ys old 

Group A 4lmees 6lmees o lmees 10 

Group B 4 lmees 9 lmees 7 lmees 20 

Group C 1lmee o knees Ilmee 2 

Table 2. 

Príor duratíon r�ange of motíon Duratìon of 

Case Age Sex wíth stíff lmee 
Etíology 

Postopt Follow up 

(years) 
￥ 

m L )  (years) 

8 F 6 Fr o 35 150 o 35 150 4 

2 8 F 6 UE o 15 130 2 

3 .  10 M 6 Inj o 10 100 2 

4 9 M 8 Inj o 15 160 2 

5 .  9 M 5 Inj o 10-150 2 

6 .  12 F 8 Inj o 0 50 2 

7 13 F 8 Inj o 15 80 

8. 11 M 10 Fr o 10 90 4 

9. 11 F 10 Inj o 20 120 4 

10. 12 F 12 Inj o 30 150 4 
11. 4 F 3 Inj o 25 140 o 20 120 4 
12 6 F 5 Inj o 15 150 o 25 145 5 
13 10 F 5 Fr o 20 140 

1 4  6 M 6 Inj o 10 150 
15 5 M 5 UE o 10 90 
16. 4 F 4 Jnj o 10 150 o 10 150 4 

17 4 F 4 Inj o 25 145 o 30 145 4 
18 4 F 4 UE o 20 130 4 
19. 10 M 6 Jnj o 0-110 4 
20 9 M 5 Jnj o 20 120 2 
21. 7 M 6 Inj o 10 145 6 
22 8 F 8 Inj o 20 150 6 
23. 4 M 4 U目 o 0 50 3 
24. 13 F 6 Inj o 30 120 6 
25 7 M 5 Inj o 20 130 4 
26 10 M 8 Inj o 25 145 2 
27. 9 M 5 Jnj o 0 90 5 
28. 1 4  M 7 Inj o 10 140 3 

tPatíent with Down's syndrome 

tr�esult evaluated on the operated lmee(R=ríght， L left) 

￥Etíology : Fr-Fracture， Inj Injectíon， UE=unknown Etíology 

r�esuJts Walldng 

Group Gaít 

A Normal 

B Normal 

B Normal 

A Normal 

A Normal 

C Límp 
B Normal 

B Normal 

B Normal 

B Lìmp 

B Normal 

A Lìmp 

A NormaJ 

A NormaJ 

B Nonnal 

A Normal 

B Normal 

B Normal 

B Normal 

B Normal 

A Normal 

A Normal 

C Lìmp 

B Normal 

B Normal 

A Normal 

B Normal 

A Límp 

cases had only slíght limpíng gaít， and were ín 

Grollp A. FlInctional follow-lIp was contínlled 

over the next years with some cases， and 12 

children retllrned to hospital for a final follow­

lIP examinatíon. The other 16 children recewed 

a final follow-lIp examination when we visíted 

and saw them at their houses， or fínal evallla-

tion was based on the answers to questions that 

we sent to them if we cOllld not meet them， The 

remaíníng 4 children were exclllded from this 

stlldy becallse they had been followed for less 

than one year at the tíme of this stlldy， thollgh 

they showed good walkíng and fair squatíng at 

that time. 

207 



It ís important to note that Z plasty wíth full 

knee f1exion of more than 120・may result ín 

weakened muscle strength(demonstrated wíth 

hígh extensíon lag)， and thís result happened ín 

Group A with 6/10 cases and most of these felt 

weak runníng a short dístance. 

Thís procedure may be not ídeal for use ín 

developed countries because its outcome ís less 

effective than other surgícal ínterventíωlS. 

However， wíthin the constraínts of the health 

care provísíon ín Vietnam， ít resulted ín func ­

tíonal improvement for patíents ín our care as 

well as bríngíng practícal benefit for chíldren 

líving in the dífficult socioeconomíc sítuation 

prevauling in Vietnam. 

Conclusion 

Thís techníque ís símple ín practíce， effectíve 

and maybe best applied to patíents at 7-11 
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Fíg.3. 

日g.2.

a : Case 1， At 4 years postoper­

atívely， wíth an extension 

lag of 35・-

b : patíent can sQuat complete­

ly and walk normally. This 

patient later developed 

knee swelling at 4 years 

after the operatíon. 

Case 12， stíff knee Bílateral， group A. 

followed for 5 years， walking wíth a 

slíght limp gait 

years old and to those who cannot receive 

physíotherapy. It ís successful in restoríng knee 

f1exíon up to 120・for these patíents. If more 

than 120・is attempted then there ís some risk to 

the resulting quadríceps strength. 

There were 28 chíldren who had an average 

follow-up of 3 years(range 1 to 6 years). At this 

mean of three years， the clínícal results for 

th irty-two knees， of the twenty-eigh t patíents， 

were analyzed : 

No chíld felt paín ín the knee when standíng 

up， walked a long dístance， or ran a short 

dístance. 

Complication : There were 3 cases of ínfect­

ed skin due to necrosís， and one of these 

presented recurrent stiff-knee with under ω 

degrees f1exíon 

The Force of the quadríceps muscle was 

normal when standíng on the operated leg. 



However， those cases with good squatting abil­

ity could not walk a long distance of more than 

one kilometer. 

Restored flexion of knee: Group A(lO 

knees)， Group B(20 knees) ， and Group C(2 

knees). ]n Group A， there were 6 knees(in 3 

children)b巴íng able to squat totally and stand 

up themselves. All of these were 7 10 years old 

(Table 1). Some(6/10 cases)of these had knee 

flexion over 120 degrees， related to high exten­

sion lag (Table 2). 

The average extensiω1 lag at one year pOS­

toperatives was 24.5へThere were six cases 

that presented an extension lag greater than 25 

degrees， and all of these recovered normal 

walking but felt weak when running more than 

one kilometre. 

One chíld in Group A complaíned of knee 

swellíng that developed at 4 years postoper­

ativescaused by a walking long distances， but 

was able to squat totally (Fig. 2) 

No case presented recurrent stiff-knee or 

postoperatíve decrease in the arc of active 

flexion extension of the knee at final follow-

up. 

Function : good walking and running were 

observed in 23 children (82.1 %). 1n this group， 

there are 20 cases belonging to Group B(flexion 

60-120・) and 3 cases belonging to Group A. 

However， these three cases continuεd to pres­

ent slíght limping gait during rapid walking or 

runníng. There were 5 children (17. 9%)wíth 

persistent limping gait and weak running 

skills : 17.9 with 3 chíldren in Group A， and 2 in 

Group C (Fíg. 3) . 

Results differed according to age: Those 

children ín the 7-10 years old group (9 cases) 

had good function duríng the 3 to 5 months 

postoperatively， and the number of cases with 

good results(8/9 )were better than in the other 

age groups(Table 1). 

Discussion 

The presented techníque restored knee flex­

íon > 90 degrees in most patients to help them 

move easily on rugged ground as well as 

improve toiletting ín the provínce (82.1%) 

(Table 1). Although they could run and stand 

on the operated leg， they demonstrated slight 

weakness in the leg after walking long dis. 

tances. This could be due to lack of postoper­

ative therapy ín the form of a strengthening 

programme. However， most reported a func­

tional improvement postoperatively. 

One disadvantage observed was extension lag 

(average 24.5 degrees) and only seen ín Group 

A (Ta ble 1) due to lengthening the quadriceps 

too much aiming to achieve full knee flexion. 

But this only affected the gait significantly 

when children practised rapid walking or 

played sports. 

]n our series，臼le child received the procedure 

for both legs and was able to squat totally， but 

developed íntraartícular fluid collection in one 

knee after walking long distances， found at 4 

years postoperatively(Case 1). This was treat­

ed by fluid removal and a period of rest. This 

sign may be predíctíve of early arthrosis from 

weakness in the quadriceps after lengthening. 

]n our experience， the ideal age at which to 

perform this techníque was between 7 1 1  years. 

]n our series， this age range was found to give 

b芭tter knee functíon at 7 11 years old than at 

any other age. We suggest this was probably 

I 
due to tl1ese 1胤ieots being ablεto c:xercis.e 

postoperatively which resulted in improvement 

in quadriceps strength， as well as their average 

duratíon of knee flexion contracture príor to 
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surgery was not long(Table 1). 
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