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Surgical Treatment for Clubfoot at Maharat
Nakhonratchasima Hospital : Clinical Results

Supphamard Lewsirirat, M. B. and Chanen Thanemsingh, M. D.

Maharat Nakhenratchasima Hespital, Nakhenratchasima, Thailand

Abstract . 72 Cengenttal clubfeset patients were treated by Mcl{ay cemplete subtalar release,
between Jan 1992 and Bec 1999, The average age at eperatien was 5.8 menths range{2 48
menths). 35 patients (56 feet) were evaluated for clinical and X ray results at 3 years after the
eperatien using the N. J. Rumyantsev rating . excellent er geed results were achieved in 44 feet,
fair in 2 feet, and peer in 8 feet The mean rating was 191. 9 pemnts. The feet with excellent er
geoed results were dispathic clubfest, with variable degree in severity and rigidity, had mere
than grade # pereneus muscle functien hefere the speratien, and at least grade 4 at 3 years after
the speratien. 8 of the 18 feet with peer results were teratelegic clubfeet with mere severity and
rigidity and grade § persneus muscle pewer befere the speratien and at 3 years later. The
average AP talecalcaneal angle, talefirstimetatarsal angle, lateral talecalcaneal angle and
calcaneal pitch were24.3, 2.1 30.6 and 13.8 degrees respectively 9 feet(16.87%) required a
secend eperatien for recurrent defermity. MckKay cemplete subtalar release was cencluded te

be an effective precedure te cerrect clubfeet defenmity.

Introduction

Varieus metheds ef surgical treatment have
been used te cerrect multiplanar defermity ef
clubfeet that dees net respend te initial censer-
vative treatment, er which relapses. The aims
of the present study were te evaluate the clini-
cal results after McKay cemplete subtalar
release dene by the same surgeen and te mvesti-
gate any cerrelatien ameng the preeperative
functien, the pest-eperative exercise pregrai,

and the final result.

Materials and Methods

72 patients with clubfeet were surgically
treated between January 1992 and Becember
1999 Their average age at eperatien was 5.8
menths(range 2-48 menths). Cases with less
than 3 years fellew-up were excluded. 35
patients{5e feet)were investingated with a
mean fellew-up time of 5.2 years{range 3 9.5
years). The indicatien fer surgery fellewed the
McKay criteria®.

Preeperative management mvelved gentle
cerrectien and serial plasters, nen-fercible

manipulatien te prevent recker bettem and
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Fig. 1. Greup II htlateral clubfeet with
excellent final result

bean shaped fest. The eperative technique was
McKay cemplete subtalar release via a Cin-
cinati incisien. The pesteperative pregram was
different frem that of McKay. After skin cle-
sure, the defermity still ceuld be slhightly seen
due te the tight suture. An AP shert leg slab
was applied witheut feet manipulating fer ene
week, and this was changed te a shert leg cast
at the next visit. The shert leg cast was revised
every week. Befere new casting, the feet was
gentle pregressively manipulated, and the per-
eneus muscles were stimulated by finger teuch-
mg aleng the lateral side of the fest and calf. K
wires were remeved at the 4 th week and fell-
ewed by cast changing every week At the 8th
weelk, the cast was remeved, and an exercise
pregram was started especially fer pereneus
muscle functien. Straight last shees were used
fer 1 year while sleeping and walking, and the
muscles exercise pregram was centinued every-
day.

Because the child’s age at eperatien was tee
yeung te find any significant difference
hetween grade & and grade 1 pewer, the
preeperative pereneus muscle strength was
classified inte 2 greups. Greup I (21 feet)had
ne everter functien when stimulated. Greup II
(35 feet) had mere than grade 1 pereneus mus-

cle pewer, the inversien defermity ceuld slight-
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Fig. 2. Greup I htlateral clubfeet with peer
final result

ly cerrect itself, and the preminence eof the
pereneus tenden ceuld be seen en the lateral
side helew the ankle jeint while the muscle was
n centractien. At the final fellew up, the per-
eneus muscle pewer was tested and classified
frem grade ¢ te 5.

Many rating systems have bheen used te deter-
mine the results frem clubfeet surgery!2®7
The N.J. Rumyantsev Rating System(Table
1)was chesen fer this study because it has a
wide range with fine detal, with a plus and
minus range{(frem 140 te 158)te assess static
feet appearance, dynamic functien and radie-
graphic ankle range of metien. The radiegra-
phic examinatien was dene at the final fellew
up using a standard view of Simen® te measure
the range of ankle metien and the AP talecal-
caneal, tale-firstmetatarsal angle, lateral
talecalcaneal angle, and the calcaneal pitch.

Results

There were 35 patients in this study, 21 (66%)
were beys and 14(40%)were girls. @f the 56
clubfeet, 26 (46.4%)were right, and 36(53.6%)
were left Twenty-ene patients(68% had bilat-
eral clubfeet. Nene of the feet had any weund
preblem. Ne calcaneal feet and ne ever cerrec-
tien was presented. ®ne feet had mild pain en

heavy activity.



Takle 1L N.J. Rumyuntsev Rating System fer

Clubfost Surgery

Criterion

Gait abnormality
Shoe type
Pain

Ankle dorsiflexion
{passive motion)

Position of heel when

standing

Appearance of

forefoot

Anlkle motion hy
radiograph

Level Poin

Abseut

Only while running
Constant

Regular

Regular+ ®rthopedic
®rthopedic only
Never

With heavy activity
With routine activity
15 25 over 9¢

S 14 over 9¢

9 4 over 80

<%0

¢ S valgus

6 10 valgus

11 28 valgus

> 24 valgus

# S varus

>$§ varus

Neutral

<S ADD/ABD

S 1S ADD/ABD
>15 ADD/ABD
>49

31 40

21 30

Table 2, Correlatien hetween Preeperative Per-
eneus Muscle Functien and Final Average
Score Peints

Group No. of feet Average score L ]
1 21 49.48 53.3
11 35 126.86 11.2

Significant difference at p<#. 081 {Wilcoxon's rank
sum test)

Table 3. Correlatien hetween Last Foolow up
Peroneus Muscle Pewer and Final Average

Score Peints in 21 Greup [ Feet

Peroneus muscle

power at last No. of fest Average score SBD

follow up
Grade <4 9 21.66 33.2
Grade 4 or 5 12 7¢.33 S7

Significant difference at p ¢.84(Wilcoxon's rank
sum test)

Table 4, Cemparisen te Mean Angles of 52
Normal That Feet

Normal Thai  Final
Mean of Angles ormal Thai ina

11 20

<11

Absent

Mild

Severe

Absent

Present

Rocker hottom or
dorsal navicular
subtuxation

External rotation 0 15 1¢

Neutral 0

Internal retaion er 1¢
external rotation >15

Flexion of great toe Present

Calf atrophy

Cavus/planus

Foot knee
realignment @

Absent Q

Strength of triceps Weight supported on 1¢
surae toes, one foot only

Weight supported on S

toes, hoth feet
Welght not supported on [ ]

toes
Fuunctional abilities Can heel and toe walk 1e
Can heel- or toe-walk S

Caunst heel er toe walk 0

ADD, adduction : AB®, ahduction,

@General foot position in relation to the knee joint
and lower limb as a whole was assessed according to
presence or ahsence of toe in gait. Foot progression
angle, and thigh feet angle were also evaluated.

feet results
- AP talocalcaneal augle 27.7 24.3
Talo-first metatarsal angle 0.3 2.1
Lateral Talocalcaneal angle 38.5 30.6
Calcaneal pitch 17.5 13.8

The mean rating score at the final follow-up
was 101.9 points(range -36 to 148 ; SBA 6.1).
Excellent resuits(111-158 points) were achieved
in 36 feet, good results{71-110 points}in 8 feet,
fair results(31-70 points)in 2 feet, and poor
results{ <34 points}in 10 feet. 32 of the 36 feet
with excellent results were in Group II. The
other 4 feat with excellent results and § feet
with goed results were in Group I in which the
peroneus muscle power could be trained to
becsme better than grade 4 at the final follow
up 8 of 10 feet with poor results were ter-
atologic dubfoot such as arthrogryposis,
myelomeningocoel or, spinal dysrhaphism. All
of these were in Group 1 with no peroneus
muscle power at final follow-up. Table 2 shows
the correlation hetween the preoperative per-

oneus muscle strength and the final result, The
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mean rating scere of Greup I was 49.4% and m
Greup II was 126.86 peints. With centractien
of the pereneus muscles preeperatively, the
final results were significantly better(p<
0.001). The pesteperative persneus muscle
strength increased pregressively after the exer-
cise pregram in all of these feet in Greup II and
became mere than grade 4 muscle pewer at the
final fellew-up. As shewn in Table 3, 12 feet m
Greup I with trainable pereneus muscles te
better than grade 4, had a mean scere of 70.33
peints, significantly better (p=0.04)than the 9
untrainable feet Imbalance in the muscles gave
peer final results which required a secend eper-
atien fer recurrent defermities. Tibialis ante-
rier tenden transfer te the third cuneiferm was
dene in 4 feet, three feet required a repeated
McKay cemplete subtalar release cembined
with tibialis anterier tenden transfer, and
talectemy was dene in anether 2 feet with
arthregrypesis.

The average ankle range of metien en X ray
was 35.1 degrees(range 10-55 degrees, SB
12.4). The mean AP talecalcaneal angle, tale
firstmetatarsal angle, lateral talecalcaneal
2.1, 30.6,

and 13.8 degrees, respectively. Table 4 shews

angle, and calcaneal pitch was 24.1,

the cemparisen te the mean angles of 52 nermal
Thai feet. 10 feet(17.8%)had flattening in the
talar deme, 2 feet had avascular necresis in the
navicular, and ene had mild dersal subluxatien

in the navicular.
Piscussion

The McKay cencept fer surgical treatment of
clubfeet is cemplete subtalar release te realign
the benes te a nermal herizental subtalar reta-
tien pesitien, maintain the cerrectien and pre-

vent feet stiffness®. After cerrectien eof the
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static defermities, the dynamic muscle balance
has an impertant rele te the final results. Te
maintain the cerrectien and te prevent further
recurrence in defermities after cemplete
subtalar release in seme feet, McKay transfer-
red the flexer hallucis lengus tenden te the
pereneus tenden fer augmentatien in the ever.
ter functien. It is difficult te decide the indica-
tien fer this precedure. ®ur study shewed that
the preeperative pereneus muscle functien may
be ene facter that ceuld indicate the need fer
everter augmentatien. Perter® reperted that
after cerrectien eof clubfeet defermity, an
1atregenic 1mbalance m  the muscles was
preduced. Therefere, the three inverter tendens
were lengthened te remeve the deferming ferce
and se prevent the everters and prenaters frem
leesening. A leng time may he required te
rebalance the leese pereneus muscles, and Per-
ter advised te include reefing the pereneus len.
gus tenden in the defermity cerrectien epera-
tien te mamtain a geed appearance and better
functien. Huang et al. reperted that the muscle
mmbalance was due te seme etielegical facter.
Their aim insurgery was te cerrect the deferm-
ities in the equinus, inversien and adductien and
te achieve a dynamic muscle balance te main-
tain the cerrection. They perfermed a cembina-
tien of defermity cerrectien with a rebalancing
precedure such as tibialis anterier transfer. @ur
study shewed that with preeperative pereneus
muscles functien, 3 years was eneugh fer
rebalance training te at least grade 4 and lead
te excellent or geed results. Reefing of the
pereneus tenden er transfer eof the flexer hal-
lucis lengus te augment the pereneus tenden er
tibialis anterier transfer were net necessary in
this greup. A rebalancing precedure may be

useful in seme Greup 1 patients with untraina-



ble pereneus muscles. Pesteperative pereneus
muscle exercise is impertant even in cases with
ne preeperatively pereneus muscle functien. If
the muscles can be trained te at least grade 4,
then significantly better clinical results can be
expected Reinnervatien may be a reasen that
preeperative nen-functien muscles in seme feet
can later begin te functien. With the small
nurnbers in this study, further study 1s required.

In 1989, Magene reperted 17 Idiepathic club
feet treated using McKay ceuiplete subtalar
release. The mean rating achieved accerding te
Magene’s scering system was 78.8 peints, -
cluding 5 cases(29. 4%) with talar deme flatten-
ing, ene case with avascular necresis in the
navicular, 5 cases(29.4%)with dersal subluxa-
tien 1 the navicular invelving mere than ene
third ef the talar head but net asseciated with
cavus feet, and 5 cases(29.4%) with avascular
necresis in the calcaneus. In the present study
of 56 cengenital clubfeet, the mean rating
achieved accerding te Magene's system was
83.1 peints, and induded 18 feet(17.8%)with
talar deme flattening, 2 with avascular necresis
in the navicular, and ene with dersal subluxa-
tien in the navicular.

In 1983, McKay reperted 55 feet treated by
his technigue. 45 feet had excellent eor geed
results, 2 had fair, and 8 had peer resulty. The
fair and peer results were due te technical
errers, under- er ever-cerrectien in the
subtalar retatien and lateral displacement in
the calcaneus. In the present study, the twe
cases with fair and ene case with peer results
were due te K-wires leesening in the secend
weel after the eperatien which caused under-
cerrectien in the subtalar retatien. The remain-
ing 9 cases with peer results were in cases with

wealc pereneus muscles with gradually recur-

rent defermities. All feet were impreved by the

secend eperatien.
Conclusion

The McKay cemplete subtalar release can be
used as the treatment ef first cheice fer cengen-
ital clubfeet. Idiepathic clubfeet with geed
pereneus muscle functien had better clinical
and radiegraphic results than teratelegic er

weal pereneus muscle clubfeet.
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