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ABSTRACT
Objectives: This study aimed to investigate the functional and radiological outcomes in Legg–Calvé–Perthes Disease (LCPD) patients undergoing soft tissue release
surgery.
Materials and methods: Ten children (11 hips) diagnosed with LCPD who had previously been conservatively treated with movement limitation were included in
the study. Patients in the late fragmentation period of the disease were evaluated with arthrography in hip-neutral, abduction, abduction/internal rotation, and
adduction positions using radioscopy. Dynamic examination using arthrography was performed to determine whether the patient had any bone pathologies (hinging). For patients with no bone pathology, adductor longus and iliopsoas tenotomy and inferior capsulotomy were performed. Sitting was allowed immediately
following surgery, and mobilization with support was allowed after the wound had healed. Patients were followed up at regular intervals. Functional assessments
of patients were made using the Harris hip scoring system. Evaluation of radiological imaging was carried out according to the Stulberg classification.
Results: The mean age of patients was 10.9 (6–15) years. According to the Herring lateral pillar classification, one patient was type B, three were type B/C, and
seven were Type C. At the 12-month follow-up, the active range of motion was increased, and hip pain decreased. At the final follow-up (patients followed for
1–5 years; mean: 3 years), one patient was evaluated as type II, seven as type IV, and three as type V according to the Stulberg classification. The mean Harris
hip score was 92.3.
Conclusion: Soft tissue release surgery performed as tenotomy in LCPD patients had no effect in terms of radiological characterization, but had positive functional
impacts.
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ÖZ
Gi ̇ri ̇ş ve Amaç: Bu çalışmanın amacı, yumuşak doku gevşetme ameliyatı uygulanan Legg-Calvé-Perthes (LCPD) hastalarında fonksiyonel ve radyolojik sonuçları
araştırmaktır.
Yöntem ve Gereçler: Hareket kısıtlılığı nedeniyle konservatif olarak tedavi edilmiş LCPD tanısı almış 10 çocuk (11 kalça) çalışmaya dahil edildi. Geç fragmantasyon dönemindeki hastaların kalçaları artrografi ile kalça nötral, abduksiyon, abduksiyon/iç rotasyon ve adduksiyon pozisyonlarında değerlendirildi. Herhangi bir kemik patolojisi (menteşe) olup olmadığını belirlemek için artrografi ile dinamik muayene yapıldı.
Kemik patolojisi olmayan hastalara adduktor longus ve iliopsoas tenotomisiyle birlikte inferior kapsülotomi uygulandı. Ameliyattan hemen sonra oturmaya izin verildi ve yara iyileştikten sonra destekli mobilizasyona izin verildi. Hastalar ameliyattan sonra ortalama 3 (1-5) yıl takip edildi. Hastaların fonksiyonel değerlendirmeleri Harris kalça skorlama sistemi kullanılarak yapıldı. Radyolojik değerlendirilme Herring ve Stulberg sınıflamasına göre yapıldı.
Bulgular: Hastaların ortalama yaşı 10.9 (6-15) yıldı. Herring lateral pillar sınıflamasına göre bir hasta tip B, üç hasta tip B/C ve yedi hasta Tip C idi. 12 aylık takipte aktif hareket açıklığının arttığı ve kalça ağrısının azaldığı görüldü. Son kontrolde çekilen röntgenlerde Stulberg sınıflamasına göre bir hasta tip II, yedi hasta tip IV ve üç hasta tip V olarak değerlendirildi. Ortalama Harris kalça skoru 92.3 idi.
Tartışma ve Sonuç: LCPD hastalarında yumuşak doku gevşetme ameliyatının radyolojik olarak herhangi bir etkisi olmadığı ancak olumlu fonksiyonel etkileri olduğu
sonucuna varıldı.
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INTRODUCTION
Legg–Calvé–Perthes Disease (LCPD) is idiopathic
avascular necrosis of the femoral head in the pediatric population(1), typically affecting children aged
4–12 years. The exact etiology of the disease is unclear. The affected femoral epiphysis is exposed to
varying degrees of self-limiting necrosis, including
mild forms without sequelae, resulting in a wide
range of severe deformities, including restricted joint
movement and early osteoarthritis of the hip(2). Reduced mobility, deformities following necrosis, and
early disintegration all have negative impacts on the
femoral head, and it is important to maintain hip motion in the late formation period(3). The goals of LCPD
treatment includes a wide range of motion (ROM)
and hip joint containment(4). Treatment includes
casting, bracing, bed rest, mobilization without
weight-bearing, physiotherapy, soft tissue release(3,5),
femoral osteotomy(6), pelvic osteotomy(7), and combinations of these(8).
Age, gender, and stage at diagnosis are significant for
the prognosis (9); however, prognostic estimates may
match poorly with patient outcomes(9). Some studies
have shown that distraction applied to the hip joint
(10)
or soft tissue release combined with distraction
therapies may restore the joint and increase the physeal height in advanced LCPD(5). However, no studies
have reported the results of isolated soft tissue release. The goal of this study was to investigate the
functional and radiological outcomes in Legg–Calvé–
Perthes Disease (LCPD) patients undergoing soft tissue release surgery.
MATERIALS AND METHODS
We evaluated patients with LCPD who presented at
our orthopedics and traumatology clinic between
2012 and 2017 with hip pain and limited ROM. A
retrospective evaluation was applied to the patient
group in the late fragmentation stage. The results
of soft tissue surgery performed in 10 patients (11
hips) with advanced LCPD and limited ROM were
evaluated retrospectively. Informed consent was obtained from the patients. Prior ethics committee approval was received from our hospital. Patients with
Perthes who had Herring lateral pillar classification
types B or C, 6 years or older at presentation, had

limitation of hip joint range of motion and pain were
included. Exclusion criteria were a history of previous
surgery, rheumatologic disorders, patient with hinge
abduction, discontinual of follow-up.
Clinical Examination
The mean age of the patients was 10.9 (6–15) years.
This study included six boys and four girls; one girl
had bilateral LCPD. The mean follow-up period was
2.9 (1–5) years. Patients were called for clinical and
radiographic follow-up evaluation at 6-month intervals. Pain, ROM, Harris hip score, and ambulation
levels were evaluated pre-and postoperatively.
Radiology
The affected side was characterized according to the
Herring and Stulberg classifications. Radiological investigations examined the Shenton line and head-atrisk signs. To characterize the Shenton line, the distance between a line drawn from the lower border of
the ramus pubis superior and a line passing through
the inferomedial femoral neck was measured. These
values were compared before and after surgery.
Surgical Technique
All patients were in the late fragmentation stage of
the disease, as determined via radiology. All surgical
procedures were performed by pediatric orthopedic
surgeons. Patients were evaluated via arthrography during surgery, accompanied by radioscopy in
the neutral, abduction, internal rotation, adduction
positions of the hip joint. The presence of bone pathologies (hinging) that could cause joint movement
limitation was investigated. Soft tissue release was
performed as adductor longus and iliopsoas tenotomy and inferior capsulotomy via a medial approach
in patients with no bone pathology (hinging).
Patients were allowed to sit immediately following
surgery, and mobilization with support commenced
after the wound had healed. Passive joint movement
exercises were begun on day 2 postoperatively, and
active muscle strengthening exercises in the second
week. Patients included in the study were called for
follow-up at 6, 12, and 24 weeks postoperatively, and
then at 6-month intervals.
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Statistics
All statistical analyses were performed using SPSS
24.0 (IBM Corporation, Armonk, New York, United
States) program. Preoperative and postoperative
Harris hip scores and radiological changes were evaluated using the paired-samples t-test. Significance
was set at p<0.05.
RESULTS
Of the affected hips, seven were left and four were
right. Preoperative radiological (pelvic x-ray) images were evaluated according to Herring lateral pillar
classification. One patient was classified as type B,
three as type B / C, and seven as Type C. The hips
were evaluated functionally according to the Harris
hip scoring system. Preoperatively, eight patients
exhibited hitching, and two patients were mobilized
with support. In the second month of outpatient
clinic treatment, average hip flexion ROM increased
from 82° to 95°, and hip pain decreased. At the final
follow-up, one patient still showed mild hitching, and
all patients were able to walk without support and
pain.
AP Shenton line measurements of the pelvis and frog
position images showed a reduction in the distance
between the line drawn from the lower border of the
ramus pubis superior and the inferomedial line of the
femur neck in two patients (3 mm and 7 mm); however, no change was observed in six patients, and an
increase in the distance between the two lines was
found in three patients (Table 1). A reduction in the

distance on the Shenton fracture line in only two patients revealed that the operation was not effective
in terms of this radiological parameter.
The final control x-ray images were characterized
according to the Stulberg classification. One patient
was classified as type II, seven as type IV (Figure 1,2),
and three as type V. There was a significant increase
in postoperative Harris hip scores (p<0.001), with a
mean of 92.3 and range of 81.8–95.9 (Table 2). On
average, patients exhibited three head-at-risk signs
(range: 0–4).

Figure 1. 11y. M. Preoperative radiographs of pelvis AP (‘) and frog
position (“). According to Herring classification: Type C.

Table 1. Radiographic changes (head at risk signs (24))
Patient
No

Head-at-risk
signs

1

4

10

7

2

4

23

27

3

0

0

0

4

2

6

6

5

2

7

7

6

3

1

14

7

4

6

6

8

4

5

10
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Shenton line breakage (mm)
preoperative
postoperative

9

4

19

12

10

3

10

9

11

3

4

3

Figure 2. 14y. M. Radiographs of the pelvis AP (‘) and frog position
(“) 3 years after the operation. According to Stulberg classification:
Type V.
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Table 2. Radiological and functional characteristics before and after surgery
No

Gender

Age
(year)

Mean follow-up
(year)

Preoperative Herring
classification

Harris Hip Score
before surgery

Harris Hip Score
after surgery

Stulberg staging after
surgery

1

E

11

5

C

80.7

94.8

4

2

K

15

3

B/C

67.6

81.8

5

3

K

15

3

B

78.6

85

2

4

E

6

3

B/C

88.8

95.2

4
5

5

E

12

4

C

44

95.8

6

E

9

3

B/C

54.4

92

4

7

E

9

3

C

85.8

93.8

4

8

E

8

4

C

72.7

95.7

4

9

K

13

2

C

83.4

95.3

4

10

K

12

2

C

55.1

88.7

5

11

K

10

1

C

41.5

95.9

4

DISCUSSION
LCPD starts with avascular necrosis of the femoral
head, which may cause changes in the later stages
including femoral head deformities, flattening, and
hip subluxation(4). The age of onset, ROM, and gender are the most commonly used clinical prognostic
indicators, and a long-term meta-analysis showed
that age at onset and deformity of the femoral head
were the factors that most affected outcomes(11).
Pain and limited hip ROM may occur due to deformities and/or muscle contractures when head–acetabulum compliance is impaired. Several treatment
strategies have been reported(11); however, poor
results have been found in children with advanced
LCPD regardless of the intervention(12) and treatment
of advanced LCPD remains controversial. The most
common goal of treatment is to maintain the femoral
head in the acetabulum, which provides head–acetabulum congruity and protects hip movements(4).
Thus, surgical interventions should be performed in
the early fragmentation(13,14), during which the epiphysis starts to disintegrate, and one or two vertical
fissures may be seen(14). During late fragmentation,
treatment is aimed at minimizing the effects of deformation of the femoral head(13). Surgical interventions should aim to improve hip congruence by relieving contractures and increasing hip ROM. In the
late fragmentation phase, epiphyseal fragmentation
is advanced, but no new lateral bone formation is
seen in the fragmented epiphysis(14).
An examination of 12 patients who underwent trochanteric epiphysiodesis with soft tissue release(3)
showed that surgical intervention prevented iatro-

genic deformities of the proximal femur, minimizing
trochanteric overgrowth and increasing abductor
strength. In a study of 10 patients who underwent
external fixator-assisted distraction and soft tissue
surgery(5), patient satisfaction was reported as good
in terms of both function and pain. In the systemic review, superficial pin tract infection is the most
common complication after arthrodiastasis(15). In another study, 2 of 6 patients had infections at the pin
tract. They informed that it wasn’t a deep infection
and was treated with oral antibiotics but sometimes
these infections resulted in pulling out of pins earlier than planned(16). Also, some studies have reported
the breakage of pins(17). We have as good functional
results (mean Harris hip score 92.3) as the study of
distraction(5) and didn’t have any complications in
our patients. Also, ease of application was an important factor.
Recent meta-analysis emphasizes the importance
of age at the onset of disease(18). They signify that
having enough time for remodeling positively affects
the result. In another study, Coates et al.(19) reported
good results in patients with the mean age at the onset of 6 years. Paterson et al.(20) reported good results
in most of the patients with the mean age at the onset 5 years 10 months. In our study, the mean age of
the patients was 10,5 and only 2 patient was 6 and 8
years old. Despite this, satisfactory results were obtained concerning pain and range of motion based
on the clinical evaluation.
We can find many reports showing that conservative treatment was less effective in the treatment of
Perthes. Kamegaya et al. compared the radiological
87
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results of patients treated with femoral osteotomy
and orthosis treatment at maturity. They reported
better outcomes in surgically treated patients according to both Stulberg’s and Mose’s methods(21).
Galloway et al. reported a systematic review that
they found only one additional publication assessing
the effectiveness of non-surgical treatment (22). Kaneko et al. informed that Salter osteotomy performed
in the initial or fragmentation stage had favorable
remodeling capability in hip joint morphology and
maintained better congruence during growth in
LCPD patients of the onset ages between 6.0 and 8.0
years(23). In this study, we have no control group but
most of the studies remarked better results with the
surgery group. We made surgery at a late fragmentation stage, and this can explain our postoperative
unchanged radiological examination.
We found a reduction in gait abnormalities in all 10
patients and increased Harris hip scores. This suggests that soft tissue release is effective. Our results
are consistent with other reports of soft tissue surgery(5). At the final follow-up, all patients were able
to walk without support and exhibited improved hip
ROM, with Trendelenburg’s sign absent in most patients. However, the radiological examination did not
indicate that this soft tissue surgical procedure was
effective in terms of hip containment. It has been
widely reported that treatment of LCPD should aim
to ensure hip joint compliance; however, the importance of sustaining ROM has received less attention.
We believe that broad hip movement is an important
factor for hip joint remodeling.
The limitations of this study include the small number of patients, the relatively short follow-up period,
and the absence of a control group. However, we
concluded that soft tissue release might be useful in
advanced LCPD patients, especially due to its ease of
application and the low incidence of complications.
This study was carried out in patients with no bone
pathology (hinging), as determined by arthrographic
examination. On radiological examination, soft tissue
release was found to have no effect; however, it resulted in favorable functional scores.
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