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Deformity Correction of Lower Extremities by Application of Ilizarov
Muhammad Inam', Muhammad Saeed”’, Abdul Akbar!

ABSTRACT

OBJECTIVE: To assess the osteotomy results and application of llizarov to lower limb deformities.
METHODOLOGY: This case series study on twenty-three patients of either sex was conducted in Akbar
Medical Center Peshawar from November 2016 to April 2021. The ages of the patients were ten and
above. To reduce the bias, we have excluded patients with diabetes mellitus, patients on oral
anticoagulants, tobacco addicts and those on steroid or immunocompromised patients. Preoperatively,
the deformity was calculated to determine how long it would take to correct, so double the time was
required to consolidate the callus at the corticotomy site when it was corrected. So, some frames were
removed early while others were removed late. All the data were collected with the help of a proforma
and then entered into SPSS version 20 for analysis.

RESULTS: There were 23 patients, nine males (39.1%) and fourteen females (60.9%). The mean age was
19.39, the minimum was 10, and the maximum was 40 years. Both sides were involved 6(26.1%) in while
right 9(39.1%) was involved in and left 8(34.8%) in cases. Site of deformity was ankle in 4(17.4%), femur
in 4(17.4%), knee in 8(34.8%) while tibia was involved in 7(30.4%) cases. A single osteotomy was done in
16(69.6%) cases, while a double osteotomy was done in 7(30.4%) cases due to the CORA being
calculated in two places. Ten (43.5%) cases were complication-free, while there was acceptable residual
deformity in 4(17.4%), pin lessening in 2(8.7%), pin tract infection in 3(13.0%), and restricted knee
movement in 4(17.4%).

CONCLUSION: The llizarov External fixator is best for deformity correction in all dimensions and
directions if the patient and attendant complain otherwise.
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INTRODUCTION

Deformities in the upper limbs are well tolerated, but in
the lower limbs, they create many problems and
cannot be tolerated. Deformities in children are
primarily metabolic but may occur secondary to
trauma, either to growth plate or mal-united fracture.
In adults, deformities are mainly traumatic, resulting
from mal-united fractures. Deformities can also occur
secondary to arthritis, either Rheumatoid or
osteoarthritis. Deformity in the lower limb changes the
mechanical axis of the limb, leading to pain and
restriction of movement, ultimately ending in early
osteoarthritis of the affected limb. Therefore,
correcting deformity in the lower limb needs urgent
attention to avoid complications. There are a lot of
ways to correct it. In children with a juxta-articular
area, either temporary or permanent epiphysiodesis of
the affected bone can be done in a single stage by
stapling or plating. However, the original challenges
come when the deformity is found in adults. In adults,
there are also many surgical procedures to correct the
mechanical axis of the lower limb. In acute correction,
the surgical procedure is opening or closing wedge
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osteotomy with plating/nailing, but this procedure is
not free of complications. Opening the wedge requires
a bone graft and causes lengthening while closing the
wedge causes shortening. Still, one method that
neither causes shortening nor lengthening or bone
grafting with less complication is called close
osteotomy and application of llizarov. With llizarov,
deformity can be corrected gradually without affecting
the soft tissues. If there is a shortening, it can
elongate the bone post-operatively with gradual
distraction. A particular type of frame called Taylor
Spatial Frame is computer operated; all the deformity
is entered into the software and calculates how much
struts must be rotated for how many days to correct
the deformity, but it is high cost. The one and single
most important benefit of llizarov is that one can
correct the deformity post-operatively to his
satisfaction, which cannot be done with acute
correction with osteotomy and plating/nailing.

METHODOLOGY

This case series study on twenty-three patients of
either sex was conducted in Akbar Medical Center
Peshawar from November 2016 to April 2021. The
ages of the patients were ten and above. To reduce
the bias, we have excluded patients with diabetes
mellitus, patients on oral anticoagulants, tobacco
addicts and those on steroid or immunocompromised
patients.
Patients admitted from the

were outpatient
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department. All the patients who fulfilled the inclusion
criteria were counselled for the procedure, and written
informed consent was obtained. All patients have
done a scanogram of both lower limbs beforehand,
and the site and magnitude of deformity have been
calculated. The same consultant did all the surgeries.
Paper tracing was done, and the angle of deformity
was calculated. Patients were either anaesthetized by
spinal or general anaesthesia. At the time of induction,
two grams of cefoperazone + sulbactum were given
intravenously after the test dose. A pre-fabricated
llizarov frame that contains hinges is fixed to the bone
with wires and shanz pins. Then, a 1-2 centimetre
incision was given over the deformity, and a closed
corticotomy was done with the help of an osteotome.
The rings were loosened to check that the corticotomy
was complete or vice versa. After full recovery, the
wound is closed, the antiseptic dressing is done, and
the patient is shifted to the orthopaedic unit. On the
day of discharge from the unit, the patient was
instructed for follow-up, daily dressing, and distraction.
After two weeks of operation, the patient and
attendant were asked to rotate the nuts of two hinges
on the concave side of the deformity, half turn in the
morning and half turn in the evening. Patients were
followed up at two weeks, six weeks, ten weeks, 14
weeks, six months and ninth months, while some
needed a one-year follow-up. A scanogram or x-ray of
the affected limb was done at the final follow-up to
check the correction.

Preoperatively, the deformity was calculated to
determine how long it would take to correct, so double
the time was required to consolidate the callus at the
corticotomy site when it was corrected. So, some
frames were removed early while others were
removed late. All the data were collected with the help
of a proforma and then entered into SPSS version 20
for analysis.

RESULTS

There were 23 patients: nine males (39.1%) and
fourteen females (60.9%). Table I.

The mean age was 19.39, the minimum was 10, and
the maximum was 40 years. Table Il

Both sides were involved 6(26.1%) in while right 9
(39.1%) was involved in and left 8(34.8%) in cases.
Table llI

Site of deformity was ankle in 4(17.4%), femur in 4
(17.4%), knee in 8(34.8%) while tibia was involved in
7(30.4%) cases. Table IV

A single osteotomy was done in 16(69.6%) cases,
while a double osteotomy was done in 7(30.4%) cases
due to the CORA being calculated in two places.
Table V

Ten (43.5%) cases were complicated-free, while there
was acceptable residual deformity in 4(17.4%), pin
lessening in 2(8.7%), pin tract infection 3(13.0%), and
restricted knee movement in 4(17.4%). Table VI
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Table I: Gender of Patient

Frequency Percent Valid Cumulative

Percent Percent

Female 14 60.9 60.9 60.9
Valid Male 9 39.1 39.1 100.0

Total 23 100 100
Table II: Statistics

Age of the Patient

N Valid 23
Missing 0
Mean 19.39
Median 18.00
Mode 12
Std. Deviation 7.057
Range 30
Minimum 10
Maximum 40

Table IlI: Side involment

Frequency %  Valid % Cumulative %
Both 6 26.1 26.1 26.1
Valid Left 8 34.8 34.8 60.9
2% Right 9 391 391 100
Total 23 100 100
Table IV: Site of deformity
Frequency % Valid % Cumulative %
Ankle 4 174 17.4 17.4
Femur 4 174 17.4 34.8
Valid “knee 8 348 348 69.6
Tibia 7 304 30.4 100
Total 23 100 100

Table V: Type of Surgery

Frequency % Valid % Cumulative %
Vaid oDs(t);(?tlgmy 7304 304 304
Osteotomy 16 69.6 69.6 100
Total 23 100 100
Table VI: Complications
Frequency % Valid % Cumulative %

Correction of
deformity is not

perfect, but 4 174 17.4 17.4
acceptable

Valid No Complications 10 43.5 43.5 60.9
Pin Loosening 2 87 8.7 69.6
Pin tract infection 3 13.0 13.0 82.6
Restricted ROM 4 17.4 17.4 100
Total 23 100 100
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DISCUSSION

In children under six, the valgus/varus malalignment of
the extremities is normal; it is anticipated that the
mechanical axis will undergo some correction beyond
the age of eight, and treatment for severe valgus—
whether pathologlcal or physiological - may be
required’®. Multiple illness situations, including trauma,
infections, metabolic abnormalities (rickets), and other
kinds of dysplasias, as well as secondary dlseases
such as fibrous dysplasia and enchondromatosis'’
can cause pathological genu valgum. A scanogram
should be used to assess children who have
excessive genu-valgum. Valgus deformity can
occasionally worsen and even become symptomatic.
Patients in this category may experience their children
walking with uncomfortable knee rubbing, wh|ch can
result in a subluxation of the patella to the side '
Excessive genu valgum requires treatment at or after
skeletal maturity. To support the bone, the surgeon
often uses a compression plate that is shaped to
address the deform|ty, but occasionally, a blade plate
is preferred®. Various types of osteotomies have been
widespread, although llizarov opening wedges are
more prevalent than closing wedges for acute
corrections®'. A closing wedge osteotomy must be
performed whiIe applying a 90° blade plate by
W|thdraW|ng a wedge from the medial supracondylar
region and stabilizing it with blade plate . An ordinary
90° plate with offset - typically utilized in
intertrochanteric osteotomies - offers additional
stability for early patient movement. If correction is
needed, tibial medial closure wed293e osteotomy could
be an excellent surgical option®. In most cases,
recovery takes four weeks, and no graft is needed °
According to several studies and our work, a 10° Jomt
surface tilt in the coronal plane is well tolerated at or
after skeletal maturltg correction is needed for
excessive genu valgum®

In the current study, a total of 23 patients with llizarov.
All osteotomies were opening wedge followed by
llizarov ring fixator. Hundred percent correction was
achieved in 19 patients (82.6%) regarding deformity
correction, knee range of motion, leg length
discrepancy and wunion at the osteotomy site.
Complications in our study were pin lessening in 2
(8.7%), pin tract infection 3(13.0%), and restricted
knee movement in 4(17.4%).

CONCLUSION

llizarov External fixator is best for deformity correction
in all dimensions and directions if the patient and
attendant complain otherwise. Physiotherapy and
exercise can prevent many complications and make it
a success.

Ethical permission: Akbar Medical Center and
Hospital, Peshawar IRB letter No. 8-18/MI/IRB.

Conflict of Interest: No conflicts of interest.

Financial Disclosure / Grant Approval: No funding
agency was involved in this research.

56

J Liaquat Uni Med Health Sci (SPECIAL ISSUE 36™ INTERNATIONAL PAK ORTHOCON) NOVEMBER 2023

Data Sharing Statement: The corresponding author
can provide the data proving the findings of this study
on request. Privacy or ethical restrictions bound us
from sharing the data publicly.

AUTHOR CONTRIBUTION

Inam M: Topic selection for research, data collection
and analysis

Saeed M: Worked as llizarov fellow and collected
retrospective data

Akbar A: Patients follow-up, data compilation

REFERENCES

1. Kirienko A, Gradov L, Malagoli E, Tacci F,
Lucchesi G. Correction of a Complex
Foot Deformity With V and Y Osteotomy

and llizarov Method. J Foot Ankle Surg. 2022; 61
(6): 1209-1220. doi: 10.1053/j.jfas.2022.02.005.

2. Popkov A, Dugi¢ S, Lazovi¢ M, Lascombes P,
Popkov D. Limb lengthening and deformity
correction in children with abnormal bone. Injury.
2019; 50 Suppl 1: S79-S86. doi: 10.1016/
j-injury.2019.03.045. Epub 2019 Apr 8.

3. Matsushita T, Watanabe Y, Takenaka N,
Miyamoto W, Kawano H. Correction of equinus
deformity by means of a new unconstrained
llizarov frame system. Injury. 2021; 52(7): 2006-

2009. doi: 10.1016/j.injury.2021.02.002. Epub
2021 Feb 5.
4. Patel I, Young J, Washington A, Vaidya R.

Malunion of the Tibia: A Systematic Review.
Medicina  (Kaunas). 2022; 58(3):  389.
doi: 10.3390/medicina58030389.

5. Sharma A, Cherian RJ, Pandey RA, Khatter H,
Paul R, John B. Clinico-Radiological and
Functional Outcome of Difficult Talipes
Equinovarus Deformity Corrected with an llizarov
Fixator. J Foot Ankle Surg. 2022; 61(4): 719-725.
doi: 10.1053/j.jfas.2020. 10.017. Epub 2021 Nov 15.

6. Bakircioglu S, Caglar O, Yilmaz G.Knee.
Multiplanar  correction  of  proximal tibial
recurvatum deformity with tibial osteotomy and
computer-assisted fixator. Knee. 2021; 32: 159-
165. doi: 10.1016/j.knee.2021.08.014. Epub 2021
Sep 4.

7. Hou N, Zhang H, Bai M, Chen H, Song W, Wang
L. The Old Supracondylar Fracture of Femur
Treated by Gradual Deformity Correction Using
the llizarov Technique Followed by the Second-
Stage Internal Fixation in an Elderly Patient With
Osteoporosis. Geriatr Orthop Surg Rehabil. 2020;
11: 2151459320931673. doi: 10.1177/215145932
0931673.

8. Mayer SW, Hubbard EW, Sun D, Lark RK, Fitch
RD. Gradual Deformity Correction in Blount
Disease. J Pediatr Orthop. 2019; 39(5): 257-262.
doi:10.1097/BP0O.00000000000 00920.

9. Wen XD, Liang XJ, Zhang Y, Liang JQ, Liu PL,
Chang X et al. llizarov Gradual Distraction
Correction for Distal Tibial Severe Varus



Inam et al.

10.

1.

12.

13.

14.

15.

16.

17.

Deformity Resulting from Epiphyseal Fracture:
Case Report and Literature Review. J Foot Ankle
Surg. 2021; 60(1): 204-208. doi: 10.1053/
j.jfas.2020.09.004. Epub 2020 Sep 19.

Inam M, Saeed M, Ullah S, Khan |, Durrani A, Arif
M. llizarov external fixator in the management of
fractures of femur. J Pak Orthop Assoc. 2015; 27
(1): 14-20

Bliven EK, Greinwald M, Hackl S, Augat P.
External fixation of the Ilower extremities:
Biomechanical perspective and recent
innovations. Injury. 2019; 50 Suppl 1: S10-S17.
doi:10.1016/j.injury.2019.03.041.Epub 2019 Apr 5.
Calder PR, Faimali M, Goodier WD. The role of
external fixation in paediatric limb lengthening
and deformity correction. Injury. 2019; 50 Suppl 1:
S$18-S23. doi:10.1016/j.injury.2019.03.049. Epub
2019 Apr 6.

Kwon KB, Chung CY, Park MS, Lee KM, Sung
KH. Lengthening and deformity correction in
vascularized fibular autograft for a patient with
Ewing sarcoma. J Orthop Surg (Hong Kong).
2021; 29(3): 23094990211044549. doi: 10.1177/
23094990211044549.

Inam M, Saeed M, Khan |, Satar A. Tibial plateau
fracture treated by close reduction and application
of llizarov fixator. Rawal Med J. 2015; 40(4):402-5
Kirienko A, Malagoli E. llizarov Technique in
Severe Pediatric Foot Disorders. Foot Ankle Clin.
2021; 26(4): 829-849. doi: 10.1016/j.fcl.2021.07.
009. Epub 2021 Oct 4.

Stevens PM, Maguire M, Dales MD, Robins AJ.
Physeal stapling for idiopathic genu valgum. J
Pediatr Orthop. 1999; 19(5): 645-9.

Herring JA. Tachdjian s pediatric orthopedics. 3"
ed. Philadelphia, London, New York, St Louis,

P

57

18.

20.

21.

22.

23.

24.

25.

J Liaquat Uni Med Health Sci (SPECIAL ISSUE 36™ INTERNATIONAL PAK ORTHOCON) NOVEMBER 2023

Sydney, Toronto: WB Saunders Company, 2002:
839-90.

Staheli LT. Lower positional deformity in infants
and children: a review. J Pediatr Orthop. 1990; 10
(4): 559-63.

. Thempson GH. Angular deformities of the lower

extremities in childhood. In: Chapman MR ed.-

Chapman,s orthopedic  surgery. 3 ed.
Philadelphia, Baltimore, New York, London,
Buenos Aires, Hong Kong, Sydney, Tokyo,

Lippincott Williams & welkins. 2001: 4287-4335.
Zilber S, Larrouy M, Sedel L, Nizard R. Distal
femoral varus osteotomy for symptomatic genu
valgum: long-term results and review of the
literature [in French]. Rev Chir Orthop Reparatrice
Appar Mot. 2004; 90(7): 659-65. doi: 10.1016/
s0035-1040(04)70727-8.

Marti RK, Schroder J, Witteveen A. The closed
wedge varus supracondilar osteotomy. Oper Tech
Sports Med. 2000; 8(1): 48-55. doi: 10.1016/
S1060-1872(00)80025-8.

Puddu G, Cipolla M, Cerullo G, Franco V, Gianni
E. Which osteotomy for a valgus knee? Int
Orthop. 2010; 34(2): 239-247. doi: 10.1007/
s00264-009-0820-3. Epub 2009 Jun 23.

Coventry MB. Proximal tibial varus osteotomy for
osteoarthritis of the lateral compartment of the
knee. J Bone Joint Surg Am. 1987; 69(1): 32-8.
Chambat P, Ait Si Selmi T, Dejour D. Varus tibial
osteotomy. In: Osteotomies about the athletic
knee. Oper Tech Sports Med. 2000; 8: 44-7. doi:
10.1016/S1060-1872(00)80024-6.

Marti RK, Verhagen RA (2001). Upper tibial
osteotomy for osteoarthritis of the knee. In:
Surgical Techniques in Orthop and Trauma.
Elsevier, Paris. 55-530-A-10.



