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ABSTRACT

Treatment of ankle deformities caused by the physeal bar after a fracture sequel is complicated. Each patient should be treated indi-
vidually depending on of the severity of the deformity and bar location. We presented a case report of a successful treatment of an 
11-year-old male patient with progressive varus deformity and bar formation due to trauma in the distal tibial physis. Tibia distal open 
wedge osteotomy, fibula closed wedge osteotomy, bar resection, and autogenic adipose tissue interposition were performed. The pa-
tient is at 4 year follow-up without any complication. We think that bar resection technique provides favorable results even in severe 
ankle deformity.
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INTRODUCTION

Ankle fractures account 5% of all fractures and 15–20% of all 
growth plate injuries in children and are the most common 
growth plate injury in the lower extremity. Injuries to the 
physis of the distal tibia are the second most common growth 
plate injuries following those of the distal radius.[1] The distal 
tibial physis contributes 40% to the longitudinal growth of 
the tibia, compared with 60% in proximal physis. Injury to the 
physial distal tibia can lead to growth arrest, angular defor-
mities and leg length discrepancy due to bone bar formation. 
Despite various treatments methods have been shown to be 
effective, there is no standardized method currently for the 
treatment of a physeal bar in growing children. Treatment 
options include shoe elevations, bone bar excision, contralat-
eral and ipsilateral epiphysiodesis, leg lengthening, corrective 
angular osteotomy, and Ilizarov corrective procedures.[2,3] We 
presented a case report which shows that bar resection is a 
worthwhile procedure in the treatment of ankle varus de-
formity and bar formation due to trauma in the distal tibial 
physis.

CASE REPORT

A 6-year-old male patient admitted to at another hospital 
due to ankle fracture 9 years ago after a motorcycle accident. 
Conservative treatment was planned for the ankle fracture 
and a short leg cast was applied. The cast was removed after 
45 days and full weight bearing was initiated. Thereafter, the 
patient was admitted to our center 4 years ago at age 11 
because of the progressive deformity, pain, and limb leg dis-
crepancy. On physical examination he had 3 cm shortness of 
the left extremity and prominent ankle varus deformity (Fig. 
1). Ankle joint range of motion and neurological examination 
was evaluated as normal. Radiological evaluation through di-
rect radiography and computed tomography (CT) revealed 
central bar formation in the tibial distal physis. 30 degrees of 
varus deformity were measured at the left ankle joint (Fig. 2). 
Distal tibia and fibula osteotomy levels were planned preop-
eratively on plain radiographs.

The patient was operated in a supine position under a tourni-
quet. Initially distal tibia medial open wedge osteotomy was 
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performed first at the supramalleoler level. The lateral tibial 
cortex was not violated. Thereafter, fibular osteoetomy was 
performed at the fibular angulation first and second fibular 
osteotomy carried out 2 cm proximally. After that 2 cm of 
fibular bone block was resected which provided sufficient 
distal tibia realignment. Physial bar resection was carried out 
with a bone burr at the osteotomy site and autogenic adipose 
tissue interposition was performed to fill the formed physial 
space in the distal tibia (Fig. 3). The removed fibula segment 
was interposed in to the medial osteotomy site in order 
to provide adequate deformity correction and enhance the 
stability of the osteotomy under fluoroscopic examination. 
Thereafter, osteootomy was fixed with 2 kirschner wires and 
a short leg cast was applied (Fig. 3). Post-operative radiolog-
ical evaluations at follow-ups revealed that anatomical axis 
of the patient’s ankle was obtained and the discrepancy was 
decreased to about 0.5 cm. At the 6th week follow-up, the 
Kirschner wires were removed as an outpatient procedure 
and weight bearing was initiated as tolerated (Fig. 4). Final 
clinical and radiological follow-up at 4 years revealed that bar 
resection resulted in continued symmetrical growth of the 
distal tibial physis with a painless ankle and a discrepancy of 
1.1 cm (Fig. 5).

DISCUSSION

Treatment of ankle deformities caused secondarily by the 
physeal bar after a fracture sequel is complicated. Current 
literature reveals that surgical treatment including physeal bar 
excision is a demanding procedure. The location, width of 
the bar, patient’s age type of the interposition material, de-
gree of angulation, and time of occurrence are the important 
issues of particular concern.[3–7] However, since many factors 
are effective in prognosis, no standard evaluation and treat-
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Figure 1. 11-year-old patient with varus deformity and shortness of 
the left ankle before surgery.

Figure 2. The appearance of bone bar in direct radiography and 
computed tomography in the preoperative period. The bar is lo-
cated centrally and has an anteroposterior extension. Ankle varus 
measured 30 degrees.

Figure 3. Post-operative X-ray revealing fixation of the osteotomy 
after bony bar excision with burr.
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ment are specified. Each patient is treated with a separate 
treatment procedure according to the surgeon’s experience.

Williamson et al.[3] reported that bar excision leads to favor-
able outcome in growing children with adequate remaining 
growth potential. The average age at physeal bar resection 
was 12 years and 7 months in their case series. The authors 
suggested bar excision for skeletal immature children who 
continue to grow and stated that at least 2 years or 2 cm of 
growth should remain for successful surgical outcome. In our 
case, the patient age was 11 at operation and currently he is 

15 years old and has only 1 cm limb discrepancy. There is no 
malalignment and joint degeneration.

The location of the physeal bar is another important factor 
to be considered for favorable surgical outcome. The loca-
tion and area of the bar should be evaluated through plain 
radiography, CT and magnetic resonance imaging for appro-
priate preoperative planning. Central and peripheral or com-
binations of the two have been reported regarding the bar 
location and there is a general opinion that the excision of 
the centrally located bars yield better clinical results.[4] Be-
sides, when the physeal bridge affects 50% and more of the 
physeal area adverse effect on longitudinal growth increase.
[8] The smaller the dimension of the bar, the better the likely 
outcome because less resection is needed. In our case, the 
bar is located centrally and has an anteroposterior extension. 
The bar was excised with a bone burr after planning through 
tomography preoperatively.

Physeal bars occur after considerable time has passed from 
the physeal injury. Usually, bar formation occurs after bone 
healing is completed. However, the shorter the time between 
bar formation and excision, the better surgical outcome.[9] 

On the other hand, Langenskiöld and Österman reported 
successful results for bar excision performed 7 years later 
from the fracture.[10] Despite 4 years have passed since the 
injury. The result was quite successful in the presented case. 
The talotibial anatomical axis has returned to normal and 
complete remodelization was observed in the fibular bone. 
In our opinion, surgical treatment can be applied without 
even the prolonged time interval between bar formation and 
surgery. We think that good surgical planning and sufficient 
growth potential is more crucial for the favorable outcome.

Recurrent bar formation is one of the most common causes 
of failed surgery. Many different methods have been described 
in the relevant literature to prevent the development of this 
complication.[11] Hematoma formation should be observed af-
ter physeal bar excision. To prevent physeal bridge reforma-
tion, interposition material should be used to fill the cavity left 
by the physeal bar excision.[4,12] The cavity formed after bar 
excision is filled with autogenic fat, cranioplast, silastic, methyl 
methacrylate, and various cartilage tissues. Of these, auto-
genic fat tissue is the most frequently used and easily accessi-
ble. We also used the autogenic fat tissue obtained at cruris af-
ter bleeding control in our case. In our opinion; these patients 
should be followed up until the skeletal growth is completed.

Puno et al.[13] reported that tibial angular deformities over 4 
degrees can cause degeneration in the ankle joint. Williamson 
and Staheli[3] suggested corrective osteotomy with physeal 
bar resection for any deformity over 10 degrees. We per-
formed tibial distal medial open wedge corrective osteotomy 
because our case had varus in the distal tibia about 30°. Since 
fibula overgrowth has also observed, we have provided tibi-
atalar neutral arrangement by adding osteotomy.
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Figure 4. Anteroposterior and lateral radiographics of the patient 
at 6th week follow-up.

Figure 5. Orthoroentgenogram of the patient at 4 years follow re-
vealing 1.1 cm limb discrepancy.
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In conclusion bar excision to restore ankle after distal phy-
seal bar formation is a useful and appropriate procedure. It 
provides restoration of growth arrest and correction of the 
deformity at the same time preventing the necessity of multi-
ple surgical limb length equalizing procedures.

Informed Consent: Written informed consent was ob-
tained from the patient’s family for the publication of the case 
report and the accompanying images.

Peer-review: Internally peer-reviewed.

Authorship Contributions: Concept: C.K.; Design: C.K.; 
Supervision: C.K.; Data: M.T.; Analysis: M.T.; Literature 
search: C.K., M.T.; Writing: C.K., M.T.; Critical revision: C.K.

Conflict of Interest: None declared.

Financial Disclosure: The authors declared that this study 
has received no financial support.

REFERENCES

1. Peterson CA, Peterson HA. Analysis of the incidence of injuries to the 
epiphyseal growth plate. J Trauma 1972;12:275–81. [CrossRef ]

2. Berson L, Davidson RS, Dormans JP, Drummond DS, Gregg JR. 
Growth disturbances after distal tibial physeal fractures. Foot ankle Int 
2000;21:54–8. [CrossRef ]

3. Williamson RV, Staheli LT. Partial physeal growth arrest: Treatment by 

bridge resection and fat interposition. J Pediatr Orthop 1990;10:769–76.
4. Broughton NS, Dickens DR, Cole WG, Menelaus MB. Epiphyseolysis 

for partial growth plate arrest. Results after four years or at maturity. J 
Bone Joint Surg Br 1989;71:13–6. [CrossRef ]

5. Taşkiran MC, Turgut A, Kalenderer Ö, Agus H. Clinical and radiological 
results in distal tibial physeal injuries. Ulus Travma Acil Cerrahi Derg 
2012;18:495–500. [CrossRef ]

6. Dabash S, Prabhakar G, Potter E, Thabet AM, Abdelgawad A, Heinrich 
S. Management of growth arrest: Current practice and future directions. 
J Clin Orthop Trauma 2018;9:S58–66. [CrossRef ]

7. Wang DC, Deeney V, Roach JW, Shah AJ. Imaging of physeal bars in 
children. Pediatr Radiol 2015;45:1403–12. [CrossRef ]

8. Peterson HA. Treatment of physeal bony bridges of the distal femur 
and proximal tibia. In: Masson SA, editor. The Immature Knee. Ch. 34. 
Spain: Barcelona; 1998. p. 333–42.

9. Talbert R, Wilkins K. Physeal bar resection: Factors contributing to suc-
cess. Orthop Trans 1987;11:549.

10. Langenskiöld A, Österman K. Surgical elimination of posttraumatic par-
tial fusion of the growth plate. In: Problematic Musculoskeletal Injuries 
in Children. Ch. 2. London: Butterworth’s Internat’l Med Reviews Ortho 
I; 1983. p. 14–31.

11. Burke SW. Principles of physeal bridge resection. Instr Course Lect 
1989;38:337–41.

12. Kasser JR. Physeal bar resections after growth arrest about the knee. Clin 
Orthop Relat Res 1990;68–74. [CrossRef ]

13. Puno RM, Vaughan JJ, Stetten ML, Johnson JR. Long-term effects of 
tibial angular malunion on the knee and ankle joints. J Orthop Trauma 
1991;5:247–54. [CrossRef ]

Ulus Travma Acil Cerrahi Derg, September 2022, Vol. 28, No. 91362

  OLGU SUNUMU - ÖZ

Fizyel bar oluşumuna bağlı ayak bileği varus deformitesinin tedavisi: Olgu sunumu
Dr. Mahmut Tunçez, Dr. Cemal Kazımoğlu
İzmir Katip Çelebi Üniversitesi Atatürk Eğitim ve Araştırma Hastanesi, Ortopedi ve Travmatoloji Kliniği, İ̇zmir

Kırık sekeli sonrası oluşan fizyel barın neden olduğu ayak bileği deformitelerinin tedavisi karmaşıktır. Her hasta, deformite ve bar konumunun 
şiddetine göre ayrı ayrı tedavi edilmelidir. Biz distal tibial epifizde geçirilmiş travmaya bağlı meydana gelen varus deformitesi ve bar oluşumu olan 
11 yaşındaki erkek hastanın bar rezeksiyon tekniği ile başarılı tedavisini sunduk. Tibia distal açık kama osteotomi, fibula kapalı kama osteotomi, bar 
rezeksiyonu ve otojenik yağ dokusu interpozisyonu uygulandığımız hasta herhangi bir komplikasyon olmaksızın dördüncü yılını doldurdu. Bar rezek-
siyon tekniğinin ciddi ayak bileği deformitesinde bile olumlu sonuçlar verdiğini düşünüyoruz.
Anahtar sözcükler: Ayak bileği kırığı; distal tibial fizyel bar; fizis kırığı; varus deformitesi.
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