
Case RepoRt

her parents noticed a gradual onset of deformity of the right foot. It 
was initially managed with splints. As the foot deformity continued 
to deteriorate, a callosity developed over the lateral border of the 
foot and the patient had difficulty in walking and finding suitable 
footwear. Further evaluations revealed absent knee and ankle 
reflexes on the right side, and all modalities of sensations were 
decreased over the lateral border of the right foot. Spina bifida with 
absent laminae from L3 to S1 (Fig. 2) was diagnosed, and a tethered 
cord was released when she was 9 years old. However, by the age 
of 12 years, the deformity of the foot gradually worsened (Fig. 1B 
and Fig.  3A), and the foot was short by 3 cm. An operation was 
advised on the foot, but the family was reluctant to accept surgery 

In t r o d u c t I o n
Spina bifida is a birth defect of the spine, and people with this 
condition may have physical and intellectual challenges.1 One of the 
commonest orthopedic problems we come across is the deformity 
of the foot with varying degrees of neurological deficit.2 It may be 
congenital or may develop gradually with growth.3 Depending on 
the severity of the problem, management varies from conservative 
to operative management, and it is quite common to be left with 
some residual deformity of the foot into adulthood. Patients may 
need modified footwear, orthotics and walking aids.4,5 Operative 
management involves preserving the joints while correcting the 
deformity with soft tissue releases and extraarticular osteotomies 
of foot bones, as a flail foot is preferred to a stiff foot to avoid 
developing pressure areas.6 Most of these guidelines are meant 
for children. Generally, the deformities in mature adult feet are 
dealt with joint fusions. But in some special conditions arthrodesis 
of foot joints may not be appropriate. We are presenting a case 
with a developmental talipes cavovarus deformity in a mature 
foot with limb length and foot size discrepancy, where standard 
triple fusion is not ideal. We adopted an operative technique that 
was not described earlier to our knowledge, to not only correct the 
deformity but also to improve the symmetry of the feet.

Case Presentation and Operative Technique
A 14-year-old girl presented with a foot deformity and a short 
right lower limb. She was delivered at full term assisted by forceps. 
Developmental milestones were normal. There was no foot 
deformity in early childhood (Fig. 1A), but after the age of three, 
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Background: Spina bifida can leave a permanent foot deformity into adulthood with a difficulty in walking and with a risk of callosities and 
pressure sores. Arthrodesis surgeries lead to stiff joints with an associated high risk of skin breakdowns. Hence, it is important that any corrective 
surgery must spare the joints. Extraarticular bony osteotomies and tenotomies are preferred, especially in cases with sensory deficits. Both joint 
fusions, as well as closed wedge osteotomies, share the disadvantage of shortening the foot. This is more relevant in cases where the affected 
foot is already short; hence, saving the length of the foot is a priority.
Case description: A 14-year-old girl presented with a cavovarus foot on the right side, which is short by about 3 cm compared to that on the left side. 
After soft tissue releases, basal osteotomies of all the metatarsal bones were done, and the medial column was lengthened by distraction osteogenesis.
This procedure corrected the forefoot deformity and also helped in increasing the length of the foot by 8 mm. Heel varus needed an extraarticular 
osteotomy of calcaneum in a separate procedure. In a follow-up, 6 years after the operation, the patient’s foot remained plantigrade though 
with a mild residual deformity, but the patient is walking well wearing normal shoes.
Conclusion: This technique to correct deformity with simultaneous lengthening of the foot is not described before and is suited well for this 
patient. Surgical treatment of mature deformed feet with special problems needs to be individualized, and in cases like this, we found that our 
technique is safe and can be considered in similar situations.
Keywords: Avoiding toe contractures while correcting foot deformity and foot lengthening, Correction of cavovarus foot deformity in spina bifida 
with an external fixator, Cosmetic foot lengthening, Distraction osteogenesis foot lengthening by osteotomy of the bases of all metatarsal bones, 
Extraarticular valgus osteotomy of calcaneum to correct heel varus, Joint preservation during foot deformity correction and foot lengthening, 
Medial column lengthening of cavovarus foot with an external fixator, Ring fixator vs. uniplanar fixator for foot deformity correction.
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through the proximal part of the shafts of all the five metatarsal 
bones to stabilize all of them as one unit. Then osteotomy of bases 
of all metatarsals was done (Fig. 4). Distraction of leg frame was 
started from the first postoperative day, 1 mm a day for 10 days. 
Lengthening of the medial column to correct varus and adduction 
of the foot was started 10 days postoperatively once the soft 
tissues appeared stable. A quarter of a turn lengthening was 
carried out twice a day for 20 days. At the 1-month postoperative 
follow-up, we observed that adduction deformity got corrected 
almost fully, but patient developed a flexion deformity of the 
great toe. The original plan was to get a little overcorrection of 
the forefoot, but further lengthening was stopped due to the 
great toe contracture. The fixator was left in situ for another 
6 weeks. Passive extension physiotherapy of the great toe was 
started. After the removal of the external fixators, a below-knee 
walking cast was applied and was kept for 1 month. Slight loss 
of forefoot correction was observed after removal of the fixator. 
The patient continued physiotherapy for the great toe, but the 
flexion contracture did not improve. Heel varus also did not get 
corrected fully with the distraction fixator. Hence, a second surgery, 
flexor hallucis longus tenotomy and a supero-lateral displacement 
medial opening wedge osteotomy of the calcaneum, was done. 
2.5 mm K’wires were passed percutaneous from the posterior part 
of the heel, up to the proposed osteotomy site into the body of the 
calcaneum. An extraarticular oblique osteotomy was done through 
a medial incision. Soft tissue attachments of the plantar aspect 
of the posterior fragment were released completely through the 
osteotomy incision. The posterior fragment was manipulated using 
the K’wires as joysticks. The fragment was moved slightly dorsally 
and laterally, and was held angulated for the medial opening of 
the osteotomy while driving the K’wires into the rest of the body 
of the calcaneum (Fig. 5). A plaster cast was given after the surgery 
which was removed after 2 months along with the K’wires. The 
heel varus and flexion contracture of the great toe was corrected. 
Six years following the surgery, the foot remained plantigrade 
but with mild residual cavovarus deformity (Fig. 1C and 3C). The 
callosities over the lateral border of the foot largely disappeared. 
Ankle and subtalar joints remained functional with retained 
movement. Limb length discrepancy was reduced to 1 cm, and 
the foot was lengthened by nearly two sizes (8 mm) though it is 
still nearly four sizes (2 cm) smaller than the opposite side (Fig. 3C). 

as they were told that any corrective procedure shall make the foot 
even shorter. On presentation at our institute a year later, she had 
a talipes cavovarus foot, which was six sizes smaller compared to 
the left foot (1 size = 5 mm). She had a large callosity over the lateral 
border of the foot. There was a minimal equinus deformity which 
could be corrected to neutral. Subtalar joints were mobile, but the 
foot deformity could not be corrected to neutral. The right lower 
limb was short by 1.5 cm.

Surgery was planned to preserve the joints, and the patient’s 
request to not allow the foot to become further small was taken 
into consideration. The first step was epiphyseal stapling of the 
distal femur and proximal tibia of the left knee. Then soft tissue 
procedures of the foot were carried out with Z-plasty of the tibialis 
posterior and flexor digitorum longus tendons, Steindler’s release 
of plantar fascia, and Abductor hallucis brevis tenotomy at the 
base of the proximal phalanx. A distraction/lengthening external 
fixator was applied on the medial side of the leg and foot with 
pins into the medial side of the lower tibia and the medial side 
of the calcaneum for the correction of the heel varus. Another 
distraction/lengthening external fixator was applied on the medial 
side of the foot with two pins in the distal part of the shafts of 
medial three metatarsals and connected to the pins which were 
already in the calcaneum (Fig. 3B). A transverse K’wire was passed 

Figs 1 A–C: (A) AP view of right foot X-ray during childhood showing no deformity. (B) AP view of foot X-ray showing deformity by the age of 
13 years. (C) AP view of foot X-ray showing healed osteotomies of the bases of the metatarsals with medial column lengthening 

Fig. 2: X-ray of dorso lumbar spine confirming spina bifida
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correction is achieved while preserving joints. Tenotomy and excision 
of tight tissues are preferred to the extent of leaving an insensate 
foot flail than arthrodesis of any of the joints which are generally 
avoided.3,4 Operative correction of adduction deformity consists 
of a combination of lateral column shortening and medial column 
lengthening.9 Triple arthrodesis is avoided in these patients. In very 
severe cases, gradual correction can be obtained using a circular 
external fixator as an attempt to avoid amputation.10 Mubarak and 
Van Valin have described joint-sparing osteotomies, which included 
osteotomies of medial three metatarsals along with medial cuneiform, 
cuboid, and calcaneum along with soft tissue procedures.11

In this particular case, we had a mature foot, with a noncorrectable 
cavovarus deformity which was quite small in size compared to the 
other foot. She had a large callosity on the lateral border of the 
foot in an area where the sensory modalities are impaired with a 
risk of pressure sores. The patient wanted to get the foot deformity 
corrected but not at the cost of losing any length of the foot. Since 
the patient was 14 years old, a triple arthrodesis would have the 
advantage of immediate correction of the deformity. But it would 
make the partially sensate foot stiff and further shorter, both against 
the principles of spina bifida management and the wishes of the 

The patient is using a 5 mm heel pad inside a standard shoe and 
the gait improved to the patient’s satisfaction.

dI s c u s s I o n

Club foot is common with spina bifida. They can be congenital, 
developmental, or iatrogenic after surgeries on the spine.3 Some 
of them are complicated with varying degrees of sensory deficits 
and fixed foot deformities, which may lead to skin breakdown. 
Varus deformity of the hindfoot, often with co-existing cavus, has 
been reported in 8–17% of the patients with spina bifida. Cavovarus 
occurs most commonly in patients with a sacral level of involvement 
and in patients with a lipomeningocele. An elevated longitudinal 
arch, or cavus, is the primary deformity. Varus then results from the 
muscle imbalance between the tibialis posterior and the peroneal 
muscles, as well as intrinsic muscle weakness.7,8

In ambulant patients, the goal of the treatment of foot 
deformity is to get a plantigrade, supple, and braceable foot with a 
maximally preserved range of motion. Surgery is indicated mostly 
for significant malalignment when conservative measures failed. 
For bony deformities, osteotomies are the treatment of choice, as 

Figs 3 A–C: (A) Plantar view of the right foot showing the deformity prior to operation. (B) Plantar view of the right foot showing satisfactory 
correction of the deformity prior to the removal of the fixator. (C) Plantar view of the right foot showing deformity correction and residual size 
difference compared to the left foot

Fig. 4: Lengthening external fixator in place with pins into medial 
three metatarsals

Fig. 5: X-ray showing healed calcaneal osteotomy with percutaneous 
K’wire fixation



Talipes Cavovarus Correction with Foot Lengthening

Journal of Foot and Ankle Surgery (Asia Pacific), Volume 00 Issue 00 (xxxx 2022)4

or c I d

Rajyalakshmi N Reddy  https://orcid.org/0000-0002-7889-066X
Somasekhara R Nallamilli  https://orcid.org/0000-0002-9463-7728

re f e r e n c e s 
1. Akbar M, Bresch B, Seyler TM, et  al. Management of orthopaedic 

sequelae of congenital spinal disorders. J Bone Joint Surg 
Am 2009;91(Suppl 6):87–100. DOI: 10.2106/JBJS.I.00613

2. Flynn JM, Herrera-Soto JA, Ramirez NF, et  al. Clubfoot release 
in myelodysplasia. J Pediatr Orthop B 2004;13(4):259–262.  
DOI: 10.1097/01.bpb.0000124491.13918.b7

3. Westcott MA, Dynes MC, Remer EM, et  al. Congenital and 
a c q u i r e d  o r t h o p e d i c  a b n o r m a l i t i e s  i n  p a t i e n t s  w i t h 
myelomeningocele. Radiographics 1992;12(6):1155–1173.  
DOI: 10.1148/radiographics.12.6.1439018

4. Swaroop VT, Dias LS. Orthopaedic management of spina bifida—
part II: foot and ankle deformities. J Child Orthop 2011;5(6):403–414. 
Published online 2011. DOI: 10.1007/s11832-011-0368-9

5. Ponseti IV, Smoley EN. The classic: congenital clubfoot: the results of 
treatment. Clin Orthop Relat Res 2009;467(5):1133–1145. Published 
online 2009. DOI: 10.1007/s11999-009-0720-2

6. Maynard MJ, Weiner LS, Burke SW. Neuropathic foot ulceration in 
patients with myelodysplasia. J Pediatr Orthop 1992;12(6):786–788. 
DOI: 10.1097/01241398-199211000-00016 

7. Sharrard WJ, Grosfield I. The management of deformity and 
paralysis of the foot in myelomeningocele. J Bone Joint Surg 
Br 1968;50(3):456–465.

8. Frawley PA, Broughton NS, Menelaus MB. Incidence and type of 
hindfoot deformities in patients with low-level spina bifida. J Pediatr 
Orthop  1998;18(3):312–313. DOI: 10.1097/01241398-199805000-00007

9. Lourenco AF, Dias LS, Zoellick DM, et  al. Treatment of residual 
adduction deformity in clubfoot: the double osteotomy. J Pediatr 
Orthop  2001;21(6):713–718.

10. S c h w e n d  R M ,  D r e n n a n  J C .  C a v u s  f o o t  d e f o r m i t y  i n 
children. J Am Acad Orthop Surg  2003;11(3):201–211 DOI: 
10.5435/00124635-200305000-00007

11. Mubarak SJ, Van Valin SE. Osteotomies of the foot for cavus 
deformities in children. J Pediatr Orthop  2009;29(3):294–299. DOI: 
10.1097/BPO.0b013e31819aad20

12. Kitabata R, Sakamoto Y, Nagasao T, et al. Distraction osteogenesis for 
brachymetatarsia by using internal device. Plast Reconstr Surg Glob 
Open 2017;5(7):e1381. DOI: 10.1097/GOX.0000000000001381

13. Mosca VS. Calcaneal lengthening for valgus deformity of the 
hindfoot. Results in children who had severe, symptomatic 
flatfoot and skewfoot. J Bone Joint Surg  1995;77(4):500–512. DOI: 
10.2106/00004623-199504000-00002

patient. A “double osteotomy” of Lourenco et al. would only give 
a limited correction of the deformity, and it would not increase 
the size of the foot.9 Hence, we chose the distraction osteogenesis 
method to lengthen the medial column. Osteotomy of medial two 
or three metatarsals in-isolation with an intact lateral column would 
not permit free movement of the forefoot. Hence, the bases of all 
the five metatarsal bones were osteotomized, but the distraction 
frame was applied only on the medial side. Distraction osteogenesis 
of the first and fourth metatarsals was described for different 
indications, but to our knowledge, osteotomy of bases of all the 
metatarsal bones was not described earlier for the correction of 
the foot deformity and simultaneously for improving the foot size.12

Ligamentotaxis did not correct the heel varus fully in this mature 
foot. An extraarticular osteotomy of the calcaneum with appropriate 
angular corrections was done. The posterior part of the calcaneum was 
moved superiorly to reduce the tension of tendoachilles and laterally 
to correct varus deformity. The medial opening of the osteotomy will 
not only correct the varus, but will also lengthen the medial column.13

co n c lu s I o n
Stapling epiphysiodesis of the distal femur and proximal tibia of the 
left knee prevented the pubertal growth spurt of the left lower limb, 
helping the right lower limb to catch up, and the actual discrepancy 
between the leg lengths was reduced to 1 cm. Cavovarus deformity 
of a mature foot in a case of spina bifida can be corrected without 
arthrodesing the joints. Soft tissue releases with extraarticular 
osteotomies at the bases of metatarsals is a safe procedure with a 
predictable outcome. It is not necessary to achieve correction on 
the table. It allowed a controlled lengthening of the medial column 
without the need for shortening of the lateral column. This procedure 
not only corrected the deformity of the foot but also lengthened 
an already short foot by 8 mm. It was achieved with a simple linear 
distraction frame which was more acceptable to this patient than a 
traditional ring fixator. Tenotomy or fractional lengthening of FHL 
should be done along with that of the tibialis posterior and FDL. The 
intact FHL, in this case, led to flexion contracture of the great toe 
which prevented us from achieving planned overcorrection of the 
forefoot deformity, and we lost some correction after removal of the 
external fixator. Ligamentotaxis did not correct heel varus fully in 
this mature foot, and it was corrected in the second procedure. An 
extraarticular osteotomy of the calcaneum with appropriate angular 
corrections was needed. K’wires helped to manipulate the fragment 
to correct the deformity and for fixation of the osteotomy. They 
avoided the need for a larger incision, which necessarily required to 
use a plate and screws, thus reducing the risk of wound breakdowns.
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