
S
t

F
a

N
b

a

A
R
R
A
A

K
B
S
A
O

1

m
o
l
a
(
h
e
b

b
i

h
2
o

CASE  REPORT  –  OPEN  ACCESS
International Journal of Surgery Case Reports 58 (2019) 57–62

Contents lists available at ScienceDirect

International  Journal  of  Surgery  Case  Reports

journa l h omepage: www.caserepor ts .com

tep  cut  “V”  osteotomy  for  acute  correction  in  Blount’s  disease
reatment:  A  case  series

aisal  Miraja,∗, Ajiantorob,  I.  Wayan  Arya  Mahendra  Kardab

Pediatric Orthopaedics, Department of Orthopaedic and Traumatology, Fatmawati General Hospital, Faculty of Medicine Universitas, Jalan RS Fatmawati
o.  1, South Jakarta, Indonesia
Department of Orthopaedic and Traumatology, Cipto Mangunkusumo National Central Hospital, Faculty of Medicine Universitas, Indonesia

 r  t  i  c  l  e  i  n  f  o

rticle history:
eceived 23 November 2018
eceived in revised form 18 March 2019
ccepted 22 March 2019
vailable online 6 April 2019

eywords:
lount’s disease
tep cut “V” osteotomy
cute correction
utcomes

a  b  s  t  r  a  c  t

INTRODUCTION:  Severe  Blount’s  disease  results  in  progressive  multiplanar  deformity  of  the  lower  limb.
There  are  varus,  procurvatum,  and  internal  tibia  rotational  deformity.  Treatment  varies  for  each  patient,
depending  on  age,  magnitude  of deformity,  discrepancy,  psychosocial  factor,  and  surgeon’s  experience.
The  aim  of treatment  is to  acutely  correct  deformity  and  realign  the  mechanical  axis.  We  proposed  a
technique  of step  cut “V”  Osteotomy  which  could  achieve  the  aim  of  treatment  safely  and  effectively.
METHODS:  Twenty-seven  legs  from  eighteen  patients  were  underwent  Step  Cut “V”  Osteotomy  technique
in  our  institution  from  2015  to 2017  to produce  overvalgus  correction.  Eleven  patients  had  bilateral  defor-
mities,  and  seven  patients  had unilateral  deformity.  All  patients  had  mechanical  axis deviation  (MAD)
away  medially  to the  center  of  the  knee,  increase  of tibiofemoral  angle,  and  Drennan  angle.  Outcomes
were  recorded  postoperatively  such  as infection,  compartment  syndrome,  nerve  palsy,  range  of  motion,
stability  of  knee  ligaments,  union  time,  early  weight  bearing  and  recurrence.
RESULTS:  From  this  Step  Cut  “V”  Osteotomy,  we can accurately  measure  the  angle  of  correction  we  want
to achieve  preoperatively.  Drennan  angle  and  Tibiofemoral  angle  (TFA)  of the patients  improved  with
subsequent  correction  of interbal  tibia  rotation  and  procurvatum.  No  complication  of  compartment  syn-
drome and  nerve  palsy  were  found.  Patient  could  perform  early  mobilization,  and  weight  bearing  on
second  month  after  surgery  because  of strong  fixation  and good  ligament  stability.  No  significant  post-

operative  infection  occurred.  Union  time  achieved  in  two  to three  months,  but  four  legs  from  patients
over  4 years  old  who  underwent  surgery  experienced  a recurrence.
CONCLUSION:  Step  Cut V̈Östeotomy  is a simple,  safe  and  effective  technique  for  acute  correction  of  severe
Blount’s  disease.  And  can  produce  an  accurate  correction,  high  union  rate  and  early  weight  bearing  with
no complication  as  a result  that  would  be  achieved  at the  end  of treatment.

© 2019  The  Authors.  Published  by  Elsevier  Ltd  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
 artic
access

. Introduction

Blount’s disease is a growth disorder characterized by abnor-
alities of the endocondral ossification of medial epiphyseal plates

n the proximal tibia resulting in multiplanar deformities of the
ower limbs. Inhibition of tibial epiphyseal plate activity leads to
symmetric growth resulting in deformity of varus, procurvatum
apex protruding anteriorly), and internal rotation [1,2]. The natural
istory of Blount’s disease leads to irreversible pathologic changes,
specially at the medial portion of the proximal tibial epiphysis
ecause of growth disturbances of the physis [3,4].
Blount’s disease management should be tailored individually
ased on a number of factors, such as age, classification, sever-

ty of deformity, limb length differences, psychological factors, and
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operator’s ability and experience. The purpose of Blount’s disease
therapy is to obtain lower extremities with normal joint heritabil-
ity and orientation, and the same length of two limbs in skeletal
maturity. Generally, children aged 2–5 years are treated with obser-
vation or trial with brace, whereas progressive deformity and older
age are administered operatively [5–9].

Gradual correction with the principle of distraction osteogene-
sis is considered superior in the management of Blount’s disease.
This is debated because the technique is believed to be safe and
provides more accurate results in dealing with multiplanar defor-
mities, including limb length differences [6–10].

In the other hand, acute correction of angular and rotational
deformity in Blount’s disease can be accomplished by a proximal
tibial metaphyseal osteotomy. A variety of techniques has been

advocated, including closing wedge, opening wedge, dome, ser-
rated, and inclined osteotomies [4,7,11,12].

Various difficulties encountered in Blount’s disease gradual cor-
rection can be more impacted especially for the people in Indonesia.
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ig. 1. Pre and post operative results. (a) Pre operative clinical picture. Tibiofemo
re-operative Xray. Red lines – TFA 46◦ , Yellow lines – Drennan angle 43◦ , (d) Post op
irds  view with the deformity already corrected, (f) Postoperative TFA was 10◦ , Dre

oor patient compliance may  lead to premature consolidation of
steotomy and correction failure. In addition, the maintenance of
in sites that are less than ideal by the patient’s parents in Indonesia
an increase the risk of infection. Therefore, an acute correction
trategy needs to be further studied to be applied for Blount’s
isease patients in Indonesia. In other hand, several techniques
econstruction had been described, but easier, safer and more pre-
ise technique still demanded to be utilized for acute correction.

. Methods
A cross sectional study design was used to obtain samples from
015 to 2017 in our institution. The inclusion criteria were all
lount’s disease patient that underwent acute correction using
roximal tibial osteotomy followed by internal fixation and com-
es from clinical picture was 46◦ , (b) Pre-operative clinical picture. Birds view, (c)
e clinical picture. Tibiofemoral lines from clinical picture was 10◦ ,  (e) Postoperative
angle was  4.3◦ , and from lateral xray procurvatum was  corrected.

pleted the follow up for one year. Using consecutive sampling, we
managed to get seventeen patients with twenty-seven extremities
involved. The demographic data was  taken from medical record
and patient interview. The research work has been reported in line
with the PROCESS criteria [13].

Among the extremities involved, all samples had a severe defor-
mity (pre-operative Tibiofemoral Angle (TFA≥35◦). All samples
underwent the same surgical technique of acute correction using
proximal tibial osteotomy followed by fixation with plate and
screw. We  used Step Cut “V” Osteotomy created by our institution
inspired from modification of step cut osteotomy for cubitus varus
deformity [14]. Using this simple design, we  were able to correct
the varus and rotational deformity while maintaining the length of

the leg.

From Fig. 1, first we  had to measure the preoperative TFA of
patient as a reference how much osteotomy angle that we  would
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Fig. 2. Intraoperative Step Cut “V” Osteotomy. First we did osteotomy of the fibula, and then proceeded to the Step Cut “V” Osteotomy at proximal tibia. (a) Guidance C-arm
was  used to create a horizontal line between the beak in the medial part of tibia perpendicular to the tibial axis (Line A to C). Establishment of the angle of Osteotomy
correction calculated during preoperative planning 56◦ at point A. Drew a straight line from point A corresponding to the angle of correction to obtain point B which was
perpendicular with point C. (b) Triangle (Line A-B-C) which was  a Step Cut “V” Osteotomy lines. (c) Osteotomy bone was removed, and could be used as a graft. (d) A rotational
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echnique was  performed where point C was rotated toward the medial so that it a
fter  the rotation was  done, where it appeared that the current C point was based o
ibia,  3 proximal and 3 distal screws.

o during the operation to get overvalgus. Example, this patient
ad 46◦ varus in preoperative TFA, so during operation we had to
ake 56◦ (46◦ preoperative TFA + 10◦ overvalgus correction) Step

ut “V” Osteotomy to get 10◦ valgus correction post operatively.
ig. 2 are step by step of Step Cut “V” Osteotomy.

We did one year post operative follow up to all patients (Fig. 1).
e measured some of parameters such as mechanical axis devi-

tion (MAD) based from center of the knee, TFA, Drennan angle,
ate of infection, compartment syndrome, nerve palsy, the ability of
eight bearing, range of motion, stability of ligaments, recurrence

ate and union time.

. Results

Langenskiöld system classified Blount’s disease into six stages
ased on the prognostic and its suitable treatment. According to
he Langenskiöld classification, we divided the patients into three
roups: stage I, II, and III as the mild, IV as moderate group, and
tage V and VI as the severe group. From the seventeen patients
twenty seven extremities), there were nine extremities with mod-
rate deformity, and eighteen extremities with severe deformity.
he overall mean of age was 7.8 years old with the prevalence of
ale were more dominant. Almost all of the patients had Body
ass Index (BMI) of more than 30 which concluded as obesity. The

atient’s characteristics could be seen in Table 1.
The overall mean of pre-operative Drennan angle was 36.1◦, and

ost-operative Drennan angle was 4.3◦. The overall mean of pre-

perative TFA was 42.7◦ varus position, and post-operative TFA was
.4◦ valgus position. All of the extremities had mechanical axis at
he medial to the patella in pre operation findings. After operation,

ost of the patients had mechanical axis at lateral to the patella,
ulates with point B, and point A became its hinge. (e) The appearance of the C-arm
point B. (f) In the end, performed internal fixation with locking plate on the medial

only 7 extremities in the center of patella. All of the patients had
pre-operative procurvatum deformity with overall mean of 29◦,
and after operation they had already been corrected (0◦). According
to the Langenskiold classification, 4 legs classified into Langenski-
old III, 14 legs classified into Langenskiold IV, 5 legs classified into
Langenskiold V, 4 legs classified into Langenskiold VI. There were
4 legs from patiens over four years old having recurrency after one
year of follow up (based on Drennan angle and TFA follow up). All
of the patients had a good ligament stability in the intraoperative
findings, and one year follow up. None of them had post-operative
infection and mean of union rate was in the 2–3 months after oper-
ation.

4. Discussion

Blount’s disease is a common childhood condition that requires
surgical correction. Either acute or gradual correction are well-
established strategy with each own advantages and disadvantages.
Both of those techniques are well-established treatment strategy
for the late onset of Blount’s disease. While the gradual defor-
mity correction strategy is considered to be more accurate by some
authors, others stated that evidence for this was lacking, although a
higher incidence of peroneal nerve palsy was recorded after acute
correction which was  fortunately transient. The acute correction
technique provides a more practical strategy, shorter and easier
monitoring, and free of pin tract infection or psychological impact
that caused by large external fixator [15–18].
Some reviews have failed to find proper case selection crite-
ria for each correction strategy, and there was  no standardization
for deformity description or defining recurrence. Khanfour et al.
[3] has proved that the acute correction was effective in less than
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Table 1
Patient’s characteristics.

No. Sex
Age
(y.o)

Drennan Angle Tibiofemoral Angle (TFA) Mechanical axis
(From the patella)

Procurvatum Langenskiold
Type

Recurrecncy
Ligament
Stability Infection

Union
Rate
(Months)

Pre op Post op Pre op Post op Pre op Post op Pre op Post op

1 M 10 39 ◦ 4 ◦ 39 ◦ varus 10 ◦ valgus Medial Lateral 26 ◦ 0◦ VI – Stable – 3
2  M 10 38 ◦ 5 ◦ 38 ◦ varus 10 ◦ valgus Medial Lateral 25 ◦ 0◦ VI + Stable – 3
3  M 4 30 ◦ 6 ◦ 45 ◦ varus 10 ◦ valgus Medial Center 29 ◦ 0◦ III – Stable – 2
4  M 6 51 ◦ 8 ◦ 50 ◦ varus 8 ◦ valgus Medial Center 32 ◦ 0◦ V – Stable – 3
5  F 6 28 ◦ 9 ◦ 47 ◦ varus 10 ◦ valgus Medial Lateral 30 ◦ 0◦ IV – Stable – 3
6  M 8 37 ◦ 3 ◦ 43 ◦ varus 10 ◦ valgus Medial Lateral 29 ◦ 0◦ IV – Stable – 3
7  M 8 29 ◦ 5 ◦ 39 ◦ varus 10 ◦ valgus Medial Lateral 26 ◦ 0◦ IV + Stable – 3
8  F 2 21 ◦ 5 ◦ 35 ◦ varus 9 ◦ valgus Medial Center 25 ◦ 0◦ III – Stable – 2
9  M 7 45 ◦ 2 ◦ 38 ◦ varus 10 ◦ valgus Medial Lateral 27 ◦ 0◦ IV – Stable – 3
10  F 17 39 ◦ 3 ◦ 42 ◦ varus 8 ◦ valgus Medial Center 28 ◦ 0◦ VI – Stable – 4
11  M 7 43 ◦ 4 ◦ 46 ◦ varus 10 ◦ valgus Medial Lateral 30 ◦ 0◦ IV – Stable – 3
12  F 8 37 ◦ 5 ◦ 44 ◦ varus 10 ◦ valgus Medial Lateral 31 ◦ 0◦ IV – Stable – 4
13  F 8 43 ◦ 2 ◦ 48 ◦ varus 7 ◦ valgus Medial Center 33 ◦ 0◦ IV – Stable – 4
14  F 7 27 ◦ 4 ◦ 36 ◦ varus 10 ◦ valgus Medial Lateral 29 ◦ 0◦ IV – Stable – 3
15  F 8 44 ◦ 4 ◦ 46 ◦ varus 10 ◦ valgus Medial Lateral 30 ◦ 0◦ IV – Stable – 4
16  F 8 56 ◦ 4 ◦ 61 ◦ varus 7 ◦ valgus Medial Center 36 ◦ 0◦ IV – Stable – 4
17  M 8 28 ◦ 4 ◦ 35 ◦ varus 10 ◦ valgus Medial Lateral 26 ◦ 0◦ V – Stable – 4
18  F 12 28 ◦ 3 ◦ 35 ◦ varus 10 ◦ valgus Medial Lateral 25 ◦ 0◦ V – Stable – 4
19  F 6 28 ◦ 6 ◦ 44 ◦ varus 10 ◦ valgus Medial Lateral 29 ◦ 0◦ IV – Stable – 3
20  F 17 38 ◦ 4 ◦ 40 ◦ varus 9 ◦ valgus Medial Lateral 28 ◦ 0◦ VI – Stable – 5
21  F 8 35 ◦ 6 ◦ 44 ◦ varus 8 ◦ valgus Medial Center 29 ◦ 0◦ V – Stable – 4
22  F 5 28 ◦ 3 ◦ 36 ◦ varus 10 ◦ valgus Medial Lateral 26 ◦ 0◦ IV – Stable – 3
23  M 7 40 ◦ 3 ◦ 40 ◦ varus 9◦ valgus Medial Lateral 26 ◦ 0◦ IV – Stable – 3
24  M 6 35 ◦ 4 ◦ 42 ◦ varus 10 ◦ valgus Medial Lateral 29 ◦ 0◦ V + Stable – 3
25  M 9 37 ◦ 5 ◦ 43 ◦ varus 9 ◦ valgus Medial Lateral 32 ◦ 0◦ IV + Stable – 4
26  F 4 34 ◦ 3 ◦ 52 ◦ varus 10 ◦ valgus Medial Lateral 34 ◦ 0◦ III – Stable – 2
27  F 4 36 ◦ 4 ◦ 48 ◦ varus 10 ◦ valgus Medial Lateral 32 ◦ 0◦ III – Stable – 2
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0◦ varus. Although there was a potential for neurologic injury and
ompartment syndrome with acute correction, but many authors
till use acute correction because the general complication rate was
xtremely low [4].

Classification of early and late onset Blount’s disease defined by
he age of less or more than four years old when the deformity
tarted [3,4]. Although the distribution of surgical age patients are
round seven years old, actually most of the patient classified as the
arly onset. Thus, patient that came to the hospital were most likely
n a more severe deformity. This result reflected as the proportion
f severe deformity group is higher than the moderate deformity
roup.

Conservative treatment is no longer suitable for our patients,
ecause all of them had a moderate to severe deformity of Blount’s
isease. So the proximal tibial osteotomy with acute or gradual
orrection was  a common technique to treat this condition. We
sed acute correction with Step Cut “V” Osteotomy created by our

nstitution inspired from modification of step cut osteotomy for
ubitus varus deformity to provide a good alignment, and stable
orrection for this deformity.

Based on various techniques that have been published in the
orld, our technique: Step Cut “V” Osteotomy have many advan-

ages. The first is the accuracy of the correction technique is very
ood, because from pre-operative planning we measured the angle
f osteotomy correction wanted to be done previously based on the
alculation of pre-operative TFA. Once we obtain the pre-operative
FA, we added 10◦ for osteotomy correction to make the position
fter correction 10◦ valgus, so we could set an accurate precision
s the end result of the correction angle.

The second is that the fixation is strong enough, so that the
atient can mobilize immediately. This is because the technique
f osteotomy, rotation, and reconstruction that we  done, produces
ones that are interconnected with each other by fixation using

ocking plate screw. In addition, patients do not require to use cast
r brace after surgery, because the correction is very stable with

 screws on the distal and proximal fragment. And it will be more
omfortable for the patients.

This study also shows correlation between pre-operative degree
f deformity with post-operative Drennan angle. Drennan angle
as used because it provided more representative result of tibial

orrection osteotomy. The Drennan angle result remains the same
hether in erect or supine position and in patient with or without

igament laxity. Drennan angle of less than 11◦ defined as a good
orrectional result and Drennan angle of more than 16◦ has 95%
hance of deformity progression [19]. In our study, all of the sam-
les achieved post-operative Drennan angle result of less than 11◦

the mean results from all patients was 4.3◦) which concluded as a
ood result.

In the Blount’s disease itself, we can find trias deformity in
atients which are varus knee, procurvatum, and internal tibia
orsion. From Table 1, all patients had mechanical axis fall on
he medial patella preoperatively. From post-operative findings,

 patients had a mechanical axis fall on the center patella, and
0 patients had mechanical axis fall on the lateral patella. This
echnique also simultaneously corrects rotational deformities that
xisted in patients. And could clearly be seen from the post-
perative correction results of internal tibia rotation. Not only that,
he patient’s procurvatum deformity had been corrected postoper-
tively, and both of these corrections suggested that this technique
roduces a good recconstruction, and accurate correction with an
asy procedure.

From the 27 extremities of patients with Blount’s disease under-

one Step Cut “V” Osteotomy, we found 4 patients (15%) had
ecurrences after one year follow up which seen from increasing
FA and Drennan angle. According to some studies, there are sev-
ral factors that affect high rates of recurrence such as improper
PEN  ACCESS
gery Case Reports 58 (2019) 57–62 61

valgus correction, older surgical age, higher TFA, higher Drennan
angle, and higher Langenskiold type. But from patients character-
istics, four of legs from patients who  had recurrency have similarity
underwent surgery in the older age (over 4 years old), so we con-
clude that the recurrence rate was strongly influenced by the age
of the patients undergoing surgery, which in theory said the age
limit of under 4 years was  the best age for surgery to reduce the
likelihood of recurrence. The reports of recurrence rate in patient
undergone surgery in more than four years old reached 55%–88%
in long term follow up [19–21].

According to our result, none of the patients had compartment
syndrome, and neurological deficits. It also confirms that the com-
plications obtained from acute correction are quite low. We  also
didn’t find infection in all of patients, and the resulting ligament sta-
bility was  good enough. Mean of union rate was in the 2–3 months
after operation. So we can conclude acute correction in the case of
Blount’s disease is quite safe to do, and resulting the stability on the
knee ligaments. Referring to existing acute correction techniques,
this Step Cut “V” osteotomy technique created by our institution
can produce more precise correction and strong enough fixation.

5. Conclusion

Step Cut V̈Östeotomy is a simple, safe and effective technique
for acute correction of severe Blount’s disease. And can produce an
accurate correction, high union rate and early weight bearing with
no complication as a result that would be achieved at the end of
treatment.
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