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Hemorajik ve İskemik Serebrovasküler Hastalık
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Hemorrhagic and Ischemic Cerebrovascular Disease

Surgical Treatment of Mild Hip Dysplasia in Combination 
with Pembersaland Femoral Osteotomy

Hafif Kalça Displazisinin Pembersal ve Femoral Ostetomi Kombinasyonlu Cerrahi Tedavisi

Research Article / Araştırma Makalesi

Osmangazi Tıp Dergisi
Osmangazi Journal of Medicine 2022;

Gunay C, Atalar H, Ulucakoy U, Najafov E, Turanli S,Surgical Treatment of Mild Hip Dysplasia in Combination with Pembersaland Femoral Osteotomy, Osmangazi Journal of Medicine, 
2022;44(2): 243 - 249  Doi: 10.20515/otd.1020776

The aim of this study was to show the clinical and radiographic mid-term results of Pembersal and femoral osteotomy withoutopen  
redu  tion  in patients  with  mild dysplasia of the hip joint. This  case series included 13  Developmental Dysplasia  of the Hip  
(DDH) patients (13 hips), who underwent a combination of  Pembersal and femoral osteotomy without open reduction between 
January 2014 and June 2020.  The  patients  comprised  12  females  (93%)  and  1  male  (8%),  with  a  mean  age  at  surgery  of  
24.2±9.40  months  (range:  17-51 months) and the average follow-up was 31.4±13.2  months (range: 12-49 months). The mean 
acetabular index decreased significantly from  36.6⁰±4.87⁰ (range:30⁰- 46⁰) preoperatively, to 18⁰±1.41⁰ (range: 15⁰-21⁰) at the 
final follow-up examination (p<0.001). Avascular necrosis (AVN) was not seen in any patient. The  results showed that this kind 
of surgical procedure seems to be successful at the mid-term  follow-up in mild hip dysplasia patients. The most important point 
was that avascular necrosis was  not seen in any of the patients with this technique.
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Bu çalışmanın amacı  kalça ekleminde hafif displazisi  olan hastalarda açık redüksiyon  olmadan  Pembersal ve femoral osteotomi-
nin orta dönem klinik ve  radyografik  sonuçlarını  göstermektir. Bu  vaka serisi  Ocak  2014  ve Haziran  2020  tarihleri  arasında 
açık  redüksiyon olmadan Pembersal ve femoral osteotomi uygulanan 13 Gelişimsel Kalça Displazisi (GKD) hastasını (13 
kalça) içermektedir. Hastaların 12’ si kız (%93) ve 1’ i erkek (%8), cerrahi sırasındaki ortalama yaş 24.2±9.40 ay (aralık: 17-51 ay) 
ve ortalama takip süresi ise 31.4±13.2 ay idi (aralık: 12-49 ay). Ortalama asetabular indeks son takipte 36.6⁰±4.87⁰ (aralık: 30⁰- 46⁰) 
den önemli derecede düşerek 18⁰±1.41⁰ (aralık: 15⁰-210) geriledi (p<0.001). Hiçbir hastada avasküler nekroz görülmedi. Elde 
edilen bu sonuçlar bu tarz cerrahi girişimin hafif kalça displazili hastalarda  orta  dönem  takiplerde  başarılı  olduğunu  göster-
mektedir.  En  önemli  nokta  ise  bu  teknikle  hiçbir  hastada  avasküler  nekrozgörülmemiş olmasıdır.

Anahtar Kelimeler: Gelişimsel kalça displazisi; Pelvik osteotomi; Avasküler nekroz; Kalça eklemi; Redüksiyon
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1. Introduction 

Developmental Dysplasia of the Hip (DDH) is 
one of the most important diseases that can 
cause devastating complications if not treated 
early. At a young age the treatment is 
conservative, but if the DDH is diagnosed 
late, surgical treatment will be most 
appropriate for successful results. Surgical 
options include the release of soft tissues (eg: 
adductor tenotomies, iliopsoas tenotomies, 
and etc.) acetabular and/or femoral 
osteotomies, or both procedures (combined 
bone and soft tissue procedures). The goal in 
the treatment of DDH is to achieve and 
maintain stable and concentric reduction of 
the hip joint. Once the reduction is 
maintained, the acetabular development will 
improve over time (1). Many treatment 
methods have been reported in the literature 
for DDH patients aged 1 - 3 years, including 
closed reduction alone, open reduction alone, 
and open reduction with acetabular and/or 
pelvic osteotomies (2,3). To be able to 
achieve concentric reduction in surgical 
treatment of DDH, the hip joint should be 
opened and the obstacles to reduction, which 
are the hypertrophic ligamentum teres, 
transverse acetabular ligament, and pulvinar, 
must be removed, then the elongated hip 
capsule should be plicated. The aim of this 
study was to investigate the effectiveness of a 
surgical procedure, which was without open 
reduction while performing bony procedures, 
and the results of those patients at the midterm 
follow-up. 

2. Materials and Methods 

Institutional review board approval for this 
study was obtained from the Institution Ethics 
Committee (Number:2020-12-899). This 
retrospective case control study included a 
total of 13 patients (13 hips) (Table 1), who 
were treated for DDH at our university 
hospital between January 2014 and June 2020. 
The inclusion criteria were as follows; 
patients with an interrupted Shenton-Menard 
line and high acetabular index (above double 
standard deviation/ according to Tönnis 
criteria) values on pelvis anterior-posterior 
radiograph (4). Exclusion criteria were as 
follows; completely dislocated DDH patients, 

patients with known neuromuscular disease, 
genetic and chromosomal disorders, and 
patients who had previous interventions such 
as closed reduction under anaesthesia or any 
kind of surgery for DDH. Pembersal and 
femoral osteotomy were performed in 
patients, whose preoperative radiographs 
showed an improved Shenton-Menard line 
and concentric reduction achieved with 
abduction and internal rotation manoeuvre of 
the hip joint. The same bony procedure was 
performed with open reduction in patients 
who did not meet the criteria mentioned 
above. The surgical intervention was made 
with the Smith Peterson approach in all 
patients. In all surgeries, first a femoral 
derotational osteotomy was performed, 
followed by Pembersal osteotomy. Initially, 
the femoral osteotomy was performed through 
a separate direct lateral approach. All patients 
had a 10-15 degree derotation procedure and 
varus osteotomy. Derotation was performed in 
the same way in all patients but varus degree 
correction was performed according to the 
preoperative radiograph for each patient. The 
osteotomy was then fixed with a Harris 
Muller plate and screws. The Pembersal 
pelvic osteotomy was then performed using an 
osteotome under image intensifier control. A 
tri-cortical iliac graft was harvested for the 
osteotomy area, and no internal fixation 
device was used to fix the graft on the 
osteotomy side (Fig. 1- 3). The affected hip 
joint capsule was not opened and adductor 
and iliopsoas tenotomies were not performed 
in any of the cases. After surgery, a hip spica 
cast was applied to all patients for 6 weeks 
with the hip positioned in 900 flexion, 600 

abduction, and 100 internal rotation. The cast 
was replaced with a Denis Brown splint for an 
additional 6 weeks. Weight-bearing was not 
permitted on the affected extremity during 
that time. The acetabular index values were 
measured on pelvis radiography 
preoperatively and at the final follow-up 
examination. The pelvis radiographs were 
evaluated according to the presence or 
absence of avascular necrosis of the hip joint. 
The acetabular index results were statistically 
analyzed. 
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Table 1.  The demographic information of patients 

 
 

Number 
of 

patient 

 
 
 

Sex 

 
 

Side of 
procedure 

Age of 
the 

patients 
at initial 
surgery 

(months) 

 
Acetabular 
angle (0) at 

initial 
surgery 

 
Acetabular 
angle (0) at 

final follow-
up 

 
Follow-up 

time 
(months) 

1 Female L 20 34 18 33 
2 Female R 17 36 19 48 
3 Female R 34 33 17 18 
4 Female R 19 37 18 43 
5 Female R 28 41 15 34 
6 Female L 22 45 17 20 
7 Female L 17 46 18 46 
8 Female R 21 38 18 24 
9 Female L 19 37 17 49 

10 Male L 51 34 19 27 
11 Female L 19 30 21 14 
12 Female L 26 32 19 40 
13 Female R 21 33 18 12 

 

 
Figure 1. Preoperative anterior-posterior pelvis radiograph (patient number: 9). Bilateral hip dysplasia is shown on  

x-ray image. Acetabular dysplasia was more on the left side compared to right hip. 
 

 
Figure 2. The anterior-posterior pelvis radiograph in a cast at immediate post-operative time period is shown. The acetabular 

osteotomy line on the left side is shown. Left hip underwent to surgery (Pembersal osteotomy+ varus derotational osteotomy) at 19 
months of age. Varus derotational osteotomy performed at the same time for the right hip. 
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Figure 3. Postoperative radiograph at 10 months. 

 

Statistical Analysis 

Data obtained in the study were analyzed 
statistically using IBM SPSS vn. 21.0 
software. Continuous data were given as mean 
 standard deviation (SD) values and 
categorical data as number(n) and percentage 
(%). Conformity of the data to normal 
distribution was assessed with the Shapiro 
Wilk test. The Student’s t-test was used in 
groups showing normal distribution to 
compare the changes over time. A value of p< 
0.05 was considered statistically significant. 

3. Results 

Evaluation was made of 13 patients, 
comprising 12 females (92%) and 1 male 
(8%) with mean age at the time of surgery of 
24.29.40 months (range: 17-51 months). All 
the patients underwent one stage hip surgery 
for DDH without open reduction. The right 
hip was affected in 6 patients (46%), and the 
left hip in 7 (54%). Bilateral hip involvement 
present in 4 patients, all of whom had the 
same procedure on one side only, and open 
surgery was performed on the other side. All 
patients had a minimum of one year of follow-
up. The mean follow-up period was 31.413.2 
months (range: 12-49 months). A statistically 
significant decrease was determined in the 
mean acetabular index from 36.604.870 
(range:300- 460) preoperatively to 1801.410 

(range: 150-210) at the final follow-up 
examination (p<0.001). No postoperative 
complications developed in any of the patient, 

such as surgical site infection, wound 
infection, neurovascular impairment, or 
recurrence of DDH. 

4. Discussion 

Developmental dysplasia of the hip (DDH) is 
a devastating problem worldwide. Failure to 
treat DDH patients may lead to gait 
abnormalities, limitation of range of motion of 
the hip, pain and osteoarthritis at an early age. 
If it is diagnosed and treated early, many 
future complications will be prevented. DDH 
can be treated effectively before walking age 
using conservative treatment methods or soft 
tissue procedures (5). However, with 
increasing age, additional bony interventions 
are needed to maintain a concentric and stable 
reduction. The goal in the treatment of DDH 
is to achieve concentric reduction and to 
maintain it throughout the lifetime of the 
patient. However, many complications can 
occur after surgical procedures. Avascular 
necrosis (AVN) and residual acetabular 
dysplasia are the two main complications of 
DDH treatment. Of these, AVN of the hip 
joint is encountered most often after 
performing DDH treatment with conservative 
or surgical methods (6-9). It is thought that 
open reduction could increase the AVN risk 
(6). Hence, in this series surgical intervention 
without open reduction was performed. 
Treatment of DDH varies depending on the 
age of patient. As the patient reaches walking 
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age and older, treatment becomes problematic 
and controversial (10). Many authors have 
reported success with a single-stage procedure 
consisting of open reduction, capsulorrhaphy, 
femoral shortening and pelvic osteotomy (11-
14). In this series the surgeries were 
performed as in the past, but without open 
reduction and femoral shortening. In older 
children with DDH, a pelvic or femoral 
osteotomy may be necessary in addition to 
open reduction to solve the problem of 
acetabular dysplasia. In the past, the debate 
was about whether concomitant osteotomies 
should be performed in children after walking 
age (15-17). As the DDH patient becomes 
older, contractures of the capsule and 
musculotendinous structures surrounding the 
hip joint prevent reduction of the femoral 
head into the acetabulum, and may produce 
pressure on the femoral head during or after 
reduction, leading to ischaemia. 
Consequently, AVN can occur because of 
ischaemia. It is well known that AVN of the 
femoral head is a major devastating and 
severe complication associated with treatment 
of DDH. In the current patients, there were no 
fully dislocated hips. Therefore, open 
reduction was not performed, but only 
reduction with Pembersal and femoral 
osteotomy, as concentric reduction had been 
observed to have been achieved with 
abduction and internal rotation manoeuvre on 
the preoperative pelvis radiograph. It can be 
considered that ANV was not observed in this 
study group in the mid-term period as the 
reduction had been applied without an open 
procedure. Open reduction might be related 
with AVN. Roposch et al. (7) reported that 
hips with AVN had abnormal indices of 
acetabular remodelling at follow-up, and 
AVN of the femoral head was found to inhibit 
the acetabular remodelling. Another study 
stated that patients who underwent open 
reduction combined with osteotomies, 
redislocation, or required secondary 
reconstructive procedures after initial surgery 
were at higher risk of the development of 
AVN. The rate of AVN was reported as 40% 
in that study (6). AVN has been reported at 
very high rates in the literature, whereas in the 
current study, although a small number of 
patients were evaluated, the AVN rate was 
zero, at least in the mid-term. That AVN did 

not develop following this kind of procedure 
can be considered of the greatest importance. 
To the best of our knowledge, this is the first 
report in the English literature to have 
evaluated the results of DDH patients who 
have undergone combined acetabular and 
femoral osteotomy without open reduction. 

Carvalho Filho et al. (Salter ostetotomy) 
found the Acetabular Index (AI) angle to be 
mean 390 preoperatively and 220 
postoperatively (18). In another study, Rocha 
et al. (Salter + femoral shortening) reported 
the preoperative values as right side 43.30 and 
left side 42.10, and the postoperative values 
regressed to 31.570 and 30.360, respectively 
(19). Yagmurlu et al. (Salter or Triple 
osteotomy+ femoral shortening) found that AI 
values decreased from 37.80 preoperatively to 
21.20 after the surgery (20). Abdullah et al. 
(Salter or Dega osteotomy+ femoral 
shortening) showed decreasing AI values 
from 440 to 230 (21). Chang et al. (Salter 
osteotomy) reported a mean preoperative AI 
of 35.40, and at 10 years postoperatively, this 
value was 12.60 (22). Kotzias et al. (Salter+ 
femoral shortening) reported mean AI angle 
of 380 and mean late postoperative value of 
18.20 (23). The average AI correction has 
been reported to be approximately 18° after 
surgery (Salter, Dega osteotomy+ femoral 
shortening) (24). Of these studies, femoral 
shortening was not performed in addition to 
pelvic osteotomy in only two studies and 
between 12° and 23° AI correction was 
achieved at the most recent follow-up. In all 
the above-mentioned studies, the decrease in 
AI values postoperatively was found to be 
statistically significant. Although concomitant 
open reduction and performing more complex 
bony procedures than those of the current 
study, these AI (approximately 18° correction) 
values were the same as in the current study 
group. It can be considered that increased 
stripping of the soft tissue during surgery, and 
forceful positioning of the hip joint to 
maintain hip reduction may also have 
contributed to AVN of the femoral head. 
Although some authors have advocated open 
reduction in patients older than 24 months 
(25,26), it has been reported that open surgery 
is a risk factor for AVN (6,27,28). El-sayed et 
al. (24) reported success in neglected DDH 
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patients at walking age, with open reduction 
with either Salter or Dega osteotomies. 
However, the procedure applied to those 
patients was different from that of the current 
study, such as adductor tenotomy, 
capsulorrhaphy and opening the hip capsule. 
In addition, AVN was found in 9 of 87 
patients at the final follow-up examination 
(24). Kotzias et al. (23) reported AVN in 15 
of 42 hips. In a review by Kothari et al. (29), 
open reduction was reported to have a lower 
risk of AVN than open reduction combined 
with pelvic and femoral osteotomy (4% versus 
24%). However, no significant difference was 
seen in the comparisons of open reduction 
with either pelvic (17%) or femoral osteotomy 
(18%). It was concluded that open reduction 
with concomitant pelvic osteotomy is the most 
appropriate option to provide durable results 
with the lowest risk of AVN, although other 
studies (20,22) in the literature have reported 
AVN during the follow-up period. In contrast 
to these results with open surgery, in a recent 
study, closed reduction and hip spica cast 
were used for DDH patients (age: 24-36 
months). However, but 5% AVN was seen to 
have developed at the latest follow-up 
examination (8). An important study in the 
literature by Roposch reported dramatic 
results of AVN in 86 of 118 patients (73%) 
treated with open or closed reduction with a 
mean follow-up period of 8 years (range: 1-19 
years). This was a huge rate of AVN and it 
can be considered that AVN might be related 
with open reduction. The AVN results in the 
current study were zero in the mid-term 
period, and these results might be related with 

not performing open reduction. Although the 
radiographic appearance of AVN in the 
femoral head occurs within the first or the 
second year following surgery, lateral physeal 
growth disturbance can appear at any time 
until maturity (30). Therefore, these results 
must be considered as preliminary results as 
they are only the mid-term results. 

Limitations of this study included the 
following; 1) the retrospective design of the  
study,  2) the small sample size, 3) the follow-
up period was not long enough to provide an 
adequate long-term evaluation of this 
procedure,  4) because of the given mid-term 
results, all the patients were not able to be 
followed until skeletal maturity, which is of 
clinical importance and radiographic changes, 
especially for the AVN, tend to vary over time 
5) follow-up of the patients until maturity is 
needed to determine the permanent effects of 
the surgical procedure. 

5. Conclusions 

According to our experience, we strongly 
recommend this surgical procedure, which 
was femoral and Pembersal osteotomy 
without open reduction for the treatment of 
DDH patients in the walking age group. A 
longer follow-up time is certainly necessary to 
determine AVN of the femoral head in the 
long-term following this kind of surgical 
procedure. Therefore, there is a need for 
further multi-centre studies with a larger 
number of patients to clarify and follow the 
long-term results of this procedure. 
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