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GIRIS ve AMAC: Gelisimsel kal¢a displazisi (Gkd) tedavi
edilmediginde kalici fonksiyon bozukluguna sebep olan
cocukluk ¢aginin en onemli ortopedik patolojilerinden biridir.
Bu calismada 1 yas tistii gkd tanisi olan hastalarinda
uygulanan pemberton ve salter osteotomilerinin erken donem
klinik ve radyolojik sonuglarinin ortaya konulmasi ve
degerlendirilmesi amaglanmistir

YONTEM ve GERECLER: 2014-2016 yillar: arasinda
klinigimizde gelisimsel kalga displazisi tanistyla pemberton
asetabuloplastisi ve salter osteoromisi uygulanan iki farkl
hasta grubu preop ve postop asetabular inklinasyon
agilari,preop-postop asetabulum derinligi,al¢i icerisindeki
abdiiksiyon derecesi,son kontroldeki kal¢a hareket agiklig ve
meydana gelen komplikasyonlar agisindan karsilastirild.

BULGULAR: 1.Grupta 21 2.grupta 18 hasta ¢alismaya dahil
edildi. Ortalama yas 1.grupta 24,8 2. Grupta 20,7 ay
idi.Ortalama takip siiresi 1.grupta 30,2 2. Grupta 32,1 olarak
hesapland. Klinik degerlendirmede pemberton grubunda 18
hastada miikemmel,2 hastada iyi,1 hastada orta sonug
almirken,Salter grubunda 15 hastada miikemmel 1 hastada
iyi,2 hastada orta sonug alind.

TARTISMA ve SONUC: Her iki girisimin birbirine farkl
ustiinliikleri mevcut olup bizler her iki osteotominin cerrahin
segimi ve tecriibesi dogrultusunda giivenle uygulanabilecegi
kanaatindeyiz.
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ABSTRACT

INTRODUCTION: When developmental hip dysplasia
(DHD)is not treated, it is one of the most important
orthopaedic pathologies in childhood that causes permanent
function impairment. The aim of this study was to determine
and evaluate the early clinical and radiological results of
Pemberton and Salter osteotomies applied to patients aged
over 1 year who were diagnosed with DHD.

METHODS: Two different patient groups applied with
Pemberton acetabuloplasty and Salter osteotomy in our clinic
between 2014 and 2016 for a diagnosis of DHD were
compared in respect of preoperative and postoperative
acetabular inclination angles, preoperative and postoperative
acetabulum depth, the degree of abduction in the plaster cast,
hip range of movement at the final follow-up examination and
complications that developed.

RESULTS: Group 1 comprised 21 patients with a mean age of
24.8 months and mean follow-up period of 30.2 months. Group
2 comprised 18 patients with a mean age of 20.7 months and
mean follow-up period of 32.1 months. In the clinical
evaluation of Group 1, the Pemberton group, 18 patients were
evaluated as excellent, 2 as good and 1 as fair, and in Group 2,
the Salter group, the results obtained were excellent in 15
patients, good in 1 and fair in 2.

DISCUSSION AND CONCLUSION: Both interventions have
different advantages and it can be considered that both can be
applied safely according to the surgeon’s preference and
experience.
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INTRODUCTION

Developmental dysplasia of the hip (DDH) is a
term that defines hip anomalies in a breaéctrum
ranging from mild dysplasia to high dislocation.
When DDH is not treated it causes permanent
function impairment, and is one of the most
important orthopaedic pathologies in childhood (1,
2). In both acetabular dysplasia and reduced full
dislocatons, obtaining healthy development and
shape of the femoral head is associated with the
acetabulum and femoral head remaining within a
compatible relationship and sufficient coverage of
the femoral head by the acetabulum (3). In this
sense, acetabular pemures are interventions
which may be necessary in the treatment of all
pathologies within the term of DDH. The most
frequently used acetabular procedures are the
Salter, Pemberton and Dega osteotomies.

Acetabular interventions may be required in
55% of paients with DDH aged 1 year and older
(4). These interventions, which aim to increase
femoral head coverage, are routinely recommended
in primary DDH over the age of 18 months (5).
Although there are different opinions about the
lower age limit when applpg acetabular

procedures, it has been reported that generally these

procedures can be applied at walking agé)(6

The procedure identified as Pemberton
periacetabular acetabuloplasty (PA) is an
incomplete osteotomy in which the acetabulum is
re-shaped. In this procedure, the horizontal leg of y
cartilage uses as a hinge (B)gures 1a, b, c).

Figure 1. An 18-month old female patient applied
with open reduction + Pemberton acetabuloplasty
(a-Preop,b-Postop 3rd month,c-Postop 1st year
radiographs)

is a
the

The Salter innominate osteotomy (SIO)
complete osteotomy that -pgienting

acetabulum, and the aim of both procedures is to
obtain a good acetabuldfemur relationship by
providing sufficient femoral head coverage (9)
(Figures 2a, b, c).

C
Figure 2. 20-month old patient applied with open
reduction + Salter osteotomy to the left hip (a
Preop, b-Postop 3rd monthc-Postop 1st year
radiographs)

The aim of this study was to determine and
evalute the earlystage clinical and radiological
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results of Pemberton acetabuloplasty and Salter
osteotomy applied additional to open reduction
patients aged 1 year and older who were diagnosed
with DDH.

MATERIAL AND METHODS

A retrospective evaluation was made of 32
patients applied with Pemberton acetabuloplasty
(PA) and 28 patients applied with Salter osteotomy
(SO) for a diagnosis of DDH in 2 different centres
between 2014 and 2016. Patients were excluded if
the diagnosis as not primary DDH, if they had
previously undergone hip surgery, were applied
with  additional femoral shortening and/or
derotation osteotomy, did not require open
reduction and were only applied with pelvic
osteotomy, or had a neuromuscular etiology. The
patients included in the study were applied with PA
or SO additional to open reduction. Group 1
comprised 21 patients applied with PA additional to
open reduction and Group 2 comprised 18 patients
applied with SO and open reduction. The patients in
both goups were evaluated in respect of the clinical
and functional scores and radiological parameters at
the final followup examination. The groups were
compared in respect of preoperative and
postoperative  acetabular inclination angles,
preoperative and pogierative acetabulum depth,
the degree of abduction within the plaster cast, hip
range of movement at the final folleup
examination, and any complications that developed.
In the clinical evaluation, the McKay modification
of the Berkeley classification waused (10fTable
1).

Table 1: The McKay modification of the Berkeley

classification: clinical evaluation of the hip joint
Grade | -Excellent : painfree, stable hip, no limp,
internal rotation >15°
Grade II- Good: painfree, stable hip, slight limp or
restriction of movement, negative Trendelenburg sig
Grade Il - Fair: Minimum pain, moderate degree of
restricted movement, positive Trendelenburg sign
Grade IV- Poor: severe pain

Surgical Technique:

The operations were performed by two separate
surgeons. Adductor tenotomy, iliopsoas tendon
loosening, open reduction and pelvic osteotomy
were applied to all hips. First, the percutaneusly
adductor longus tenotomy was applidden the
hip was entered with a bikini incision. Using
cleavage between the sartorius and tensor fascia
lata, the long head of the rectus femoris was raised
from the attachment site and the iliopsoas was
tenotomizedi.Capsule was opened, the ligamentum
teres and pulvinar were excised and the ligamentum
transversum was cut. After reduction of the hip
joint, the stability of the hip, the coverage of the
femoral head and relationship of the femoral head
and the acetabulum were evaluated. Then,
according to thepreference of the surgeon, PA or
SO was applied. By applying capsulorraphy, the
layers were appropriately closed in order and a
pelvipedal plaster cast was applied.

STATISTICAL ANALYSIS

The data obtained in the study were analysed
using SPSS vn 20 software. In the evaluation of the
conformity to normal distribution of the variables,
the Shapiro Wilk test was used because of the unit
numbers. In the examination of the differences
between goups, the Mann Whitney 4tést was used
as the variables did not conform to normal
distribution. Chisquare analysis was applied in the
examination of relationships of nominal variables
betweeen the groups. In the examination of
differences between two depdent variables, the
Wilcoxon test was applied as the variables did not
conform to normal distribution. When interpreting
the results, 0.05 was accepted as the level of
statistical significance. Thus a value of p<0.05
indicated a statistically significardifference and
p>0.05 indicated that the difference was not
statistically significant.

RESULTS

Group 1 comprised 21 patients with a mean age
of 24.8 months and a mean follayp period of 30.2
months. Group 2 comprised 18 patients with a mean
age of 20.7 months and a mean folloyw period of
32.1 months(Table 2).

The mean decrease in acetabulum inclination
angle was 26.24° in
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The mean increase in acetabular depth was
determined as 0.36cm in Group 1 and 0.15cm in
Group 2. The improvaent in both parameters was
greater in the PA group but the difference was not
statistically significan{Table 2).

Table 2: Distribution of the groups according to t

values of the parameters examined

Group
n Msa Median [ Min Max | SD z p

Age Groupl | 212480 23 14 | 47 | 8.28|-0.452| 0.225
(months)

Group2 |18 |2070| 21 17 | 42 |635
Follow-up Groupl | 21|3021| 33 18 | 41 | s5.88|-1.118| 0.316
period
(e Group2 | 18 | 32.18| 44 20 | 43 | 418
Preoperative | Group1 | 21 | 40.36| 38 34 | 49 | 55407120412
Inclination
Angle Group2 | 18| 3888| 38 34 | 46 | 356
Postoperative | GOUP1 | 21 [ 1412 13 8 | 23 |536]|-1.043] 0145
Inclination
s Group2 | 18| 1625| 17 8 | 25 | 629
Preoperative | Group1 | 21| 076 | 077 | 058 | 1.02 | 0.13 | -0.114| 0.776
Depth
(cm) Group2 | 18| 079 | o081 | 059 | 0.93 | 0.11
Postoperative | Group1 | 21| 1.12 | 110 | 0.66 | 1.24 | 0.20 | -1.110| 0.081
Depth
o) Group2 | 18| 094 | 093 | 069 | 1.21 | 0.19
Plaster Cast | Group1 | 21| 4451| 45 33 | 56 | 6.35]-1.996| 0.114
Abduction
Degree Group2 | 18 | 42.18| 44 30 | 51 |611

No statistically significant difference was
determined between the groups in respect of the
abduction angle within the plaster cast. In the
clinical evaluation, the PA group were evaluated as
18 excellent, 2 good and 1 fair, and in the SO
group, the resut were 15 excellent, 1 good and 2
fair.

In respect of complications, redislocation
occurred in 1 patient (4.74%) in Group 1 and 2
(11.11%) patients in Group 2. In each group
avascular necrosis was observed in 2 patients.
(Table 3).In the evaluation of range of movement
( ROM) of t he hip joint
determined in 2 patients in Group 1 and 1 patient in
Group 2.

Table 3.Demographic characteristics and

complications of the groups
Chi- p
Group 1(Pemberton) | Group 2(Salter) S
n % n %
Male 4 19.04 3 20.00
Fisher's | 1..02
exact
Gender Female | 17 80.96 15 | 80.00
Total 21 100 18 100
Right 11 52.38 11 61.11
0.66 0.412
Side Left 10 47.62 7 38.89
Total 21 100 18 100
0.86 0.523
Avascular necrosis Present 2 9.52 2 11.11
Late Trendelenburg | Present 1 4.76 1 5.56
Redislocation Present 1 4.76 2 1111

DISCUSSION

Both PA and SO have been used for many years
in the treatment of DDH and are methods teate
been comprehensively described. The aim of both
procedures is to create a healthy, compatible
femoral heaehcetabulum relationship by increasing
both anterior and lateral coverage of the femoral
head. A stable hip obtained with sufficient coverage
of the femoral head provides a positive contribution
both to weightbearing and to the remodelling of
the dysplastic acetabulum (11).

The degree of correction in the inclination angle
of the acetabulum has been reported to be higher in
PA than in SO (12, 13). Therefore, in patients with
a preoperative inclinat
application of PA is generally preferred to SO. In
the current study, the indication selection was not
made according to this criteria but was applied
according to the surgeon
although no statistically significant difference was
deterRife inOthe differéhce, tMed 8egree of
correction obtmed was observed to be greater in
the PA group. According to this result, the selection
of PA rather than SO should be considered in
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patients with a high preoperative acetabular angle
of inclination.

When compared with SO, that no graft fixation
is required in PA is an additional advantagge (12,
5). The reason for this adntage is that in patients
applied with fixation, implant removal may be
necessary in the future (14). Even if the outcome of
the operation is successful in patients undergoing
surgery because of DDH, they are candidate
patients for future operations, $u@s additional
hip-preserving osteotomy or prosthesis replantation
(15). Implants which are not removed may be a
cause of technical difficulties in surgical operations
which may be performed in the future. Therefore, in
all the cases of the current stuthat were applied
with SO, the implant was removed. That no
additional surgical intervention is required in the
future, such as implant removal, can be considered
to be an advantage of PA compared to SO.

Avascular necrosis is a complication frequgntl
seen after treatment of DDH that has a significant
negative effect on results (16). Factors such as the
type of acetabular osteotomy, soft tissue loosening,
shortening, plaster cast position, etc, are known to
have negative effects on femoral head blegdind
these factors are associated with avascular necrosis
(17, 18). Furthermore, in some studies, a higher rate
of avascular necrosis after PA has been related to
the relatively inferior displacement rate of the
acetabulum (5). In the current study, natistically
significant difference was determined in the short
term between the PA and SO groups in respect of
the development of avascular necrosis. However,
there can be considered to be a need for further
studies with more extensive series and longer
follow-up periods to be able to report more robust
results in respect of the development of avascular
necrosis following DDH treatment.

In various studies, the redislocation rate after PA
has been reported to be low (13, 19). In the current
study, alhough the difference was not statistically
significant, redislocation was determined at a lower
rate in the PA group. This result suggests that better
stability has been obtained with better coverage of
the femoral head.

Compared to Salter osteotomihe Pemberton
acetabuloplasty provides better anterior and lateral

coverage, a more stable hip reduction is obtained in
terms of redislocation, and there is no requirement
for internal fixation and it can therefore be
considered more advantageous. In &ddj because
the osteotomy applied in the Pemberton technique
is an incomplete osteotomy, there is a lesser
negative effect on the biomechanics of the pelvis.
On the other hand, the Salter osteotomy, which is of
historical importance, is an osteotomy whibas
been reported with positive lofigrm results in
literature and is still successfully applied by many
authors (13, 20, 21). As a result no superiority of
either technique was seen statisticaly in the
radiological and functional results of the current
study. Therefore, it can be concluded that both
osteotomies can be safely applied according to the
preference and experience of the surgeon.
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