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Medial malleolar screw hemiepiphysiodesis has been 
shown to be an effective procedure for the treatment 
of ankle valgus in children with spina bifida. The pur-
pose of this study was to highlight the guided growth 
technique and discuss its efficacy. We retrospectively 
reviewed 10 spina bifida patients with 18 ankle valgus 
deformities treated with medial malleolar screw 
hemiepiphysiodesis. Medical reports were obtained to 
document age at surgery, gender, concurrent opera-
tive procedures and postoperative early and late 
complications. Anteroposterior and lateral weight 
bearing radiographs of both ankles were evaluated 
using the tibiotalar angle, pre and postoperatively. 
The average age at operation was 10,05 years. Average 
follow up was 15,33 months (11-21 months). During 
follow-up, the average preoperative distal tibiotalar 
angle of 16.27 degrees improved to an average of 
2,88 degrees with statistical significance (p < 0,05). No 
major complications were detected. In conclusion, 
hemiepiphysiodesis is a safe and sufficient method to 
correct ankle valgus deformity in children with spina 
bifida, with a low incidence of complications and 
satisfactory results.

Keywords : spina bifida ; myelomeningocele ; ankle 
valgus ; hemiepiphysiodesis.

INTRODUCTION

Health problems in patients with spina bifida 
include many organ systems and need multidisci-
plinary management. Orthopedists, participating in 

the care of children with spina bifida are members 
of the health care team seeking to maximize func-
tion and minimize disability for ambulation (8). 
Neurological level of involvement, hip deformity, 
scoliosis, foot and ankle deformity, age and obesity 
are factors affecting the ambulation potential of 
spina bifida patients (1,13).

Both congenital and developmental foot deformi-
ties are common in spina bifida including vertical 
talus, equinus, clubfoot, calcaneal and valgus defor-
mities (7,8). Being one the most common lower limb 
deformity in spina bifida patients, valgus deformity 
of the ankle may arise from the distal tibia, the sub-
talar joint or both and may cause skin irritation or 
breakdown over the medial malleolus or talar 
head (9,12). In a patient with L5 or higher level of 
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involvement, the significant soleus weakness can 
lead to a decrease in the downward pull of the fibula 
during stance phase of the gait cycle, which may 
alter the distribution of the forces around the distal 
tibial physis to cause the ankle valgus deformity (4). 

The goal of the treatment is to achieve a planti-
grade, mobile and functional foot that is efficient for 
ambulation with or without bracing.

Two common surgical options for the manage-
ment of the distal tibial valgus deformity are distal 
tibial and fibular osteotomy and medial malleolar 
hemiepiphysiodesis (8). For various conditions me-
dial malleolar screw epiphysiodesis has been shown 
to be an effective procedure for the treatment of 
ankle valgus in children (5,14,15). The purpose of 
this study is to highlight the technique of using 
guided growth with screw hemiepiphysiodesis and 
discuss its efficacy especially in patients with spina 
bifida.

MATERIALS and METHODS

A retrospective review of operative logs from January 
1, 2008 to November 1 2011 was undertaken to identify 
all spina bifida patients who underwent distal tibial me-
dial hemiepiphysiodesis for ankle valgus deformity. The 
general indication of distal tibial medial hemiepiphysio-
desis for low lumbar or sacral spina bifida cases was an-
kle valgus deformity over 10 degrees, having difficulty to 
wear a brace and at least 1 year of growth remaining (2,14). 
Medical records were reviewed to document the follow-
ing : patient age at surgery, gender, underlying diagnosis, 
date at surgery, concurrent operative procedures, and 
postoperative early and late complications.

During the study period, a total of 38 ankles were 
treated with medial malleolar hemiepiphysiodesis with 
various underlying diagnoses. Out of this group, 18 an-
kles in 10 patients were included to this study with ankle 
valgus deformity according to spina bifida.

Operative Technique

Surgery was applied as described in previous stud-
ies (13,14). Under general anesthesia,the child placed in 
supine position, a 2 to 3 mm incision was made at the tip 
of medial malleolus. Under image intensification, a guide 
wire was sent across the physis. Care was taken to send 
the wire close and parallel to the medial cortex on the AP 
view and in the middle of the physis on the lateral view. 

The guide pin was then overdrilled beyond the physis for 
10 mm and a 4.5 mm fully threaded cannulated screw 
(TST, Pendik, ISTANBUL) was placed.

Patients were allowed to bear weight immediately 
after surgery but brace wearing was not allowed until 
wound healing was observed to avoid skin irritation.

Radiographic Analysis

Anteroposterior and lateral weight bearing radio-
graphs of both ankles were obtained before surgery and 
during follow-ups. The tibiotalar angle was identified as 
the 90° angle between the diaphyseal tibial axis and the 
tangential line to the talar dome and measured to evaluate 
the distal tibial valgus improvement (11). 

Statistical Analysis

Statistical analysis was performed using Microsoft 
Excel 2010 (Redmond, WA) and SPSS version 20 
(Armonk, NY). Continuous variables were compared 
using the Student t test. Statistical significance was set at 
p < 0.05.

RESULTS

In this study, retrospectively, we evaluated 
10 children (18 ankles), with ankle valgus deformi-
ty due to low lumbar or sacral spina bifida, treated 
with medial malleolar screw epiphysiodesis (Ta-
ble I). There were 6 female and 4 male patients. 
8 patients were bilateral. Average age at the time of 
surgery was 10.05 years (8-14 years). One patient 
had bilateral anterior knee hemiepiphysiodesis , 
2 patients had hip containment surgery, one anterior 
tibial tendon to calcaneus transfer, one calcaneal 
lengthening and one patient had Achilles tenodesis 
as concurrent surgeries. There were no intraopera-
tive complications. Neither early nor late postopera-
tive complication related to infection was noted. 
Average follow- up time was 15.33 months (11-
21 months). During follow-up, the average preop-
erative distal tibiotalar angle of 16.27 degrees (10-
28 degrees), improved to an average of 2.88 degrees 
(0-7 degrees) which was statistically significant 
(p < 0.05, Table II). The average rate of correction 
was 0.87 degrees per month. No overcorrection into 
varus was detected in any of the patients (Fig. 1). 
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DISCUSSION

Valgus deformity of the distal tibia can be related 
to the hindfoot, the ankle or to both. Care must be 
taken to determine the precise anatomical location 
of the deformity to prevent unsuccessful results (13). 

For the flexible deformities, orthoses can be used 
to provide correction. With progression of the de-
formity, orthoses can cause pressure wounds and 
skin breakdown. Surgical correction is indicated in 
that situation for severe and rigid deformities (13). 

There are two common surgical techniques de-
scribed for the treatment of ankle valgus deformi-
ties, distal tibial osteotomies and hemiepiphysiode-
sis. Distal tibial osteotomies have a significant 
amount of complication risks (delayed healing, 
malunion, hardware problems and neurovascular 
compromise) that makes medial malleolar screw 

Table I. — Patient Demographics

Patients Age at 
Surgery

Gender Side Preoperative 
Tibiotalar 

Angulation

Final Tibiotalar 
Angulation

Follow-up 
(month)

Concurrent Surgery

1 10 Female R 25 5 16 Ant. Knee Hemiepiph.
L 19 7 16 Ant. Knee Hemiepiph.

2 8 Female R 13 5 13
L 10 3 13

3 13 Male R 15 0 11 Calcaneal Lengthening
4 8 Female R 12 0 14

L 11 7 14 ATT Transfer
5 14 Male L 18 7 21
6 10 Male R 18 5 16 Tenodesis of Achilles Tendon

L 15 3 16 Hip Surgery
7 11 Female R 14 0 17 Hip Surgery

L 14 0 17
8 12 Male R 28 0 16

L 22 0 16
9 10 Female R 16 0 13

L 14 2 13
10 8 Female R 14 3 17

L 15 5 17  

Fig. 1. — 8 year old girl (a) preoperatively (b) after 12 months 
follow-up.

a b
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With transphyseal screws hardware removal can 
be challenging. The other implant that can be used 
for hemiepiphysiodesis are tension band plates (5,15). 
In the study of Stevens et al the extra periosteal ten-
sion band provided a similar rate of correction as 
tranphyseal screws (15). Driscoll et al compared 
medial malleolar transphyseal screws with tension 
band plates and showed a faster rate of correction in 
the screw group however they could not find statis-
tical significance (5). 

The results of this study indicate that the medial 
malleolar hemiepiphysiodesis is a safe and suffi-
cient method to correct ankle valgus deformity in 
children with spina bifida, with a low incidence of 
complications and satisfactory results.

REFERENCES

1.	Asher M, Olson J. Factors affecting the ambulatory status 
of patients with spina bifida cystica. J Bone Joint Surg Am 
1983 Mar ; 65 (3) : 350-356.

2.	Beals RK, Shea M. Correlation of chronological age and 
bone age with the correction of ankle valgus by surface 
epiphysiodesis of the distal medial tibial physis. J Pediatr 
Orthop B 2005 Nov ; 14 (6) : 436-438.

3.	Davids JR, Valadie AL, Ferguson RL, Bray EW 3rd, 
Allen BL Jr. Surgical management of ankle valgus in 
children :  use of a transphyseal medial malleolar screw. 
J Pediatr Orthop 1997 Jan-Feb ; 17 (1) : 3-8.

4.	Dias LS. Valgus deformity of the ankle joint :  pathogenesis 
of fibular shortening. J Pediatr Orthop 1985 Mar-Apr ; 5 
(2) : 176-180.

5.	Driscoll MD, Linton J, Sullivan E, Scott A. Medial 
Malleolar Screw Versus Tension-band Plate Hemiepiphy
siodesis for Ankle Valgus in the Skeletally Immature. 
J Pediatr Orthop 2013 Oct 29. (Ahead of print).

6.	Driscoll M, Linton J, Sullivan E, Scott A. Correction and 
recurrence of ankle valgus in skeletally immature patients 
with multiple hereditary exostoses. Foot Ankle Int 2013 
Sep ; 34 (9) : 1267-1273.

7.	Frawley PA, Broughton NS, Menelaus MB. Incidence 
and type of hindfoot deformities in patients with low-level 
spina bifida. J Pediatr Orthop 1998 May-Jun ; 18 (3) : 312-
313.

epiphysiodesis an attractive alternative treatment 
option (2,3,5,14). To our knowledge this is the only 
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2% to 3.4% infection rate was reported (3,14,15). To 
reduce the infection rate, Stevens et al proposed to 
apply a weight-bearing cast for 2-3 weeks after sur-
gery (15). No infections were seen in our series 
which could possibly hinder the use of orthoses be-
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In previous reports the overall correction of the 
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*Paired-Sample t test.

bayhan-.indd   417 26/09/14   10:06



418	 i. a. bayhan, t. yildirim, k. beng, c. ozcan, a. bursali	

Acta Orthopædica Belgica, Vol. 80 - 3 - 2014

12.	Swaroop VT, Dias L. Orthopaedic management of spina 
bifida-part II :  foot and ankle deformities. J Child Orthop 
2011 Dec ; 5 (6) : 403-414.

13.	Swaroop VT, Dias L. Orthopedic management of spina 
bifida. Part I :  hip, knee, and rotational deformities. J Child 
Orthop 2009 Dec ; 3 (6) : 441-449.

14.	Stevens PM, Belle RM. Screw epiphysiodesis for ankle 
valgus. J Pediatr Orthop 1997 Jan-Feb ; 17 (1) : 9-12.

15.	Stevens PM, Kennedy JM, Hung M. Guided growth for 
ankle valgus. J Pediatr Orthop 2011 Dec ; 31 (8) : 878-883.

8.	Herring J. Tachdjian’s pediatric orthopaedics. Saunders 
Elsevier, Philadelphia, 2008, pp 1405-1453.

9.	Malhotra D, Puri R, Owen R. Valgus deformity of the 
ankle in children with spina bifida aperta. J Bone Joint Surg 
Br 1984 May ; 66 (3) : 381-385.

10.	McLone DG, Bowman RM. Overview of the management 
of myelomeningocele – I. In : Rose BD (ed). UpToDate. 
Waltham, MA, 2009.

11.	Paley D, Herzenberg JE. Principles of Deformity 
Correction. Springer-Verlag, New York, 2002.

bayhan-.indd   418 26/09/14   10:06




