CLINICAL SCIENCE

DEVELOPMENTAL DISORDERS OF THE HIP TREATED
AT THE CLINIC FOR ORTHOPAEDIC DISEASES -IN A

PERIOD OF 10 YEARS (2009-2018)

Marina Komnenovik?, Zoran Bozinovski?, Aleksandar Trajanovski?, Aleksandar Saveski?, Dejan
Damjanovik2, Ilgor Atanasovski?
1 Health Center, Skopje, Republic of North Macedonia

2 University Clinic for Traumatology, Orthopedics, Anesthesiology, Reanimation and Intensive Care; Ss Cyril and Methodius
University in Skopje, Faculty of Medicine, Republic of North Macedonia

Citation: Komnenovik M, Bozinovski Z, Trajanovski
A, Saveski A, Damjanovik D, Atanasovski . Develop-
mental disorders of the hip treated at the clinic for
orthopaedic diseases - in a period of 10 years (2009-
2018). Arch Pub Health 2022; 14 (1)91:97

doi.org/10.3889/aph.2022.6050

Key words: developmental disorders, hip, conser-
vative treatment, operative treatment

*Correspondence: Zoran Bozinovski. University
Clinic for Traumatology, Orthopedics, Anesthesiol-
ogy, Reanimation and Intensive Care; Ss Cyril and
Methodius in Skopje, Faculty of Medicine, Republic
of North Macedonia

E-mail: bozinovski.z@gmail.com

Received: 1-Feb-2022; Revised: 18-Apr-2022;
Accepted: 27-Apr-2022; Published: 23-Jun-2022
Copyright:© 2022. Marina Komnenovik, Zoran Boz-
inovski, Aleksandar Trajanovski, Aleksandar Saves-
ki, Dejan Damjanovik, Igor Atanasovski. This is an
open-access article distributed under the terms of
the Creative Commons Attribution License, which
permits unrestricted use, distribution, and repro-
duction in any medium, provided the original au-
thor(s) and source are credited.

Competing Interests: The author have declared
that no competing interests

KNUHUYKN UCTPAXYBAHA

Abstract

Developmental hip dysplasia includes a wide range of conditions such as subluxation, dislocation,
hip instability, and teratological hip. The diagnosis was confirmed by clinical examination,
ultrasound examination and anterior-posterior view radiograph (AP). Treatment varied
depending on the patient's age and the degree of dysplasia: Pavlik harness, closed reduction, open
reduction and corrective osteotomies. In this study 242 patients were included, of whom 198
were female patients and 44 male. All of the patients were treated with conservative treatment-
closed reducation and spica casting. Left-sided dislocations were more common than right sided
dislocations with predominance in the female patients. The main treatment in follow-up patients
was closed reduction with or without adductor muscle tenotomy (m. add. longus). In cases
with unsuccessful attempt of closed reduction, open reduction was performed with or without
adductor muscle tenotomy. Depending on the residual dysplasia, patients were additionally
treated with pelvic osteotomies (Salter ,s inominate osteotomy), varus derotation osteotomy,
valgus osteotomy, proximal femoral resection, and trochanter major transposition. 167 patients
were treated with closed reduction and 3 with open reduction. The remaining patients were
treated with closed reduction and additional surgery or with open reduction and additional
surgery. Out of all treated patients, only 10 patients had recurrent dislocation of the hip, 7 female
and 3 male patients. Closed reduction was performed again on two patients, and open reduction
of the hip was performed on one patient. The average age of patients was 21.5 months. By
presenting the cases in a period of 10 years, it was conclud that most cases were diagnosed later.
Also, the standard closed reduction treatment was successful even after the first year in said
patients. Depending on the residual dysplasia of the hip, in order to achieve better congruence of
the joint, additional surgeries were performed.
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TIPUCTAI JUCTPUOYIpaHA T0]] YCIIOBUTE HA HEJlo-
Ka/lM3upaHa JIMLEHLa, Koja 0BO3MOKYBa Heorpa-
HUYeHa yrorpeba, McTpubyLmja 1 perpojyKimja
Ha OMII0 KOj MeJIMyM, JIOKOJIKY Ce LUTUPaaT Opu-
TUHATTHUOT(1Te) aBTOP(11) 1 U3BOPOT.

KoHKypeHTCKH MHTepecH: ABTOPOT M3jaByBa
JleKa HeMa KOHKYDEeHTCKU MHTepecH.

NsBagok

Bo pasBojHuTe HapylyBamba Ha KOKOT BIIETyBAaT MIMPOK CTIEKTAP Ha COCTOj0M KaKo CYONyKCaruja, Mcio-
Kalluja, HecTabMIHOCT Ha KOJTK M TePATOJIONIKHM KOJTK. JIijarHo3ara ce MoTBp/lyBa co KIMHUUKY MPeryie]l, exo-
coHorpad)cKu Mperyieft 1 aHTepo-foctepropHa  pamuorpacduja (All). TpeTmaHoT Bo 3aBUCHOCT OFf BO3pacTa
Ha MALMeHTOT 1 CTENeHoT Ha JIMCIUTasuja Moske Jia Oufle co [TaB/MKoBY peMeHUM A M HeKPBAaBa Pero3uliija
ce JIo KpBaBa Perosuiyja 1 KopekTuBHI octeoToMun. Lles Ha 0Boj TpyJ e Jia ce MpuKaske TPeTMaHOT Ha
]pa3BojHKTe HAPYLIYBAHA Ha KOJKOT Ha Kymnnkara 3a Oprorezicku 6omect Bo CKortje. Matepitjas n MeTopi:
Bo oBaa ctymija ce BKTyueHy BKYIHO 242 mateHTyt of Kou 198 ce skeHCKH MatyieHTd v 44 MaIlki marjeH-
1. Kaj cute matieHT OCHOBEH TPETMaH e HeKpBaBa perosuiija. JIeBocTpaHuTe JiyKcaluu ce modpojHi co
TpeJIoMMIHALIMjA KOH 3KeHCKIOT 1o/, OCHOBEH TPeTMaH Kaj c/iefieHuTe MallieHTH e HeKpBaBa perosuiiyja co
W Oe3 TEHOTOMMja Ha ajiyKTopHaTa Mycky/atypa (m. add. longus). Kaj marenmi co HeycrieneH 00w 3a
HeKpBaBa periosuliija HarpaBeHa e KPBaBa Pero3uiinja co Wi 0e3 TeHOTOMIja Ha ajiIyKTOpHaTa MyCKyIia-
Typa. Bo 3aBuCHOCT 071 pe3ujlyaiHaTa UCTyIasuja Ha 31710007 MAIMEHTHTe Ce TPETUPAHH JIOMONHUTENHO 1
€O Kap/MAYHI OCTEOTOMIH (HHOMVHAHTHA ocTeoToMuja 1o CasTep), Bapyc IepoTaTiBHa OCTEOTOMHja, BAITYC
OCTEOTOMMU]a, PECeKIIMja Ha TIPOKCUMAIeH (heMyp 1 TPAHCTIO3MIIMja Ha TOIeMIOT TpoxaHTep. Pesyirati: yk-
CalKTe Ce CO TPeIOMMHAII]A Kaj KeHCKIOT TI07T ¥ TI03aCTaIleHH ce JIeBOCTpaHuTe JIYKCAlK BO Of[HOC Ha
JIeCHOCTPAHKTe JIYKCALMM 1 Kaj C1Te OCHOBEH ToueTeH TPeTMaH e HeKpBaBa perio3uiiyja Ha KoKor. 167
TalyeHT ce TPeTUpPaHu caMo O HeKpBaBa Pero3uifja Ha KOJIKOT, a 3 cO KpBaBa pero3uliyja Ha KOJIKOT.
OcraHaruTe TAlMeHT ce TPETUPAHH CO HeKPBABA PEo3ULIMja 1 JIOTOJTHUTEIIEH OrlepaTiBeH 3adat Wi Mak
KPBAaBA PeTiosHIIyja 1 JI0MOTHITe IeH orepaTyiBeH 3adar. Off ciTe TPETUPAHH TAIMeHTH, camo Kaj 10 marfieH-
TH MMAJIO PeJTyKcallyja Ha KOJIKOT M Toa Kaj 7 ALeHTH O] KeHCKH 11071, 3 Kaj MaLleHTy off MalKKoT roit. Kaj
JIBe 071 HUB TTOBTOPHO € HarpaBeHa HeKpBaBa Pero3uliyja, a Kaj efiHa KpBasa perio3uiimja Ha Kokor. CpejiHa
BO3PACT Ha TPeTMaH Kaj natenture e 21,5 meceliy. [loeKeTo off ctyuauite ce IMjarHOCTUIIMPAAT MOJIOLHA,
CTAHZIAPJHMOT TPETMaH HeKpBaBa Perio3uLinja e yeriellieH 1 rocyle HaBplileHa MpBa rojiMHa Kaj NaljdeHTuTe.
Bo 3aBucHoCT of1 pe3ujIyaTHaTa UCTIa3uja Ha KOJIKOT, €O 1[eJ1 1 ce MOCTUIHe Nofio0pa KOHIPYeHTHOCT Ha
3r71000T Ce TPABAT JIOMOHUTEITHY ONlePATHBHH 3ahaTi.
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Introduction

Developmental dysplasia of the hip
can be defined as abnormal hip de-
velopment which includes bone
structures such as acetabulum and
proximal femur, labrum, capsule
and other soft tissue. This includes
a wide range of conditions such as
subluxation, dislocation, hip insta-
bility, and teratological hip.! The
causes of developmental dysplasia
of the hip are unknown. Aproxi-
mately one of 1000 children is born
with a dislocated hip, while 10 out
of 1000 children are born with a
subluxated hip.? Dysplasia occurs
in one out of 100 children; develop-
mental dysplasia of the hip is more
common in females (6:1), in 60% of
the patients the left hip is affect-
ed.? Bilateral dislocation is found in
only 20% of the cases.? Risk factors
for developmental dysplasia of the
hip are as follows: firstborn child,
female sex, breech presentation,
positive family history, oligohy-
dramnios. The diagnosis is set with
clinical examination, ultrasound
examination and anterior-posterior
view radiograph (AP). Clinical tests
that are used during the examina-
tion are the Ortolani maneuver,
the Barlow -maneuver and the Ga-
leazzi sign. With the Ortolani ma-
neuver we reposition the dislocated
hip into the acetabulum. In infants
who are more than 3 months old,
the limited hip abduction (asymme-
try in both hips abduction) is a sure
sign of developmental dysplasia of
the hip.

The study of Kotlarsky P et al.,
demonstrated that limited hip ab-
duction after eight weeks of age is
strongly associated with develop-
mental dysplasia of the hip.> Ad-
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ditional characteristics are asym-
metrical gluteal fold and lower
limb-length discrepancy, standing
or walking with external rotation of
the leg in already walking patients.!
Tpendelenburg sign can be seen
in patients with dislocation who
are already walking, while “wad-
dling gate” can be seen in patients
with bilateral dislocation, i.e., the
child limps with both legs. In ad-
dition to the clinical examination,
the ultrasound examination is also
mandatory. According to the Graf
method, the ultrasound finding in-
cludes static evaluation of the hip
joint. The study of Dessi A. et al., in-
dicates that ultrasound screening
should be performed to all newborn
babies aged 4-6 weeks, even when
clinical signs or risk factors for de-
velopmental dysplasia of the hip
are lacking.*

In cases when developmental dyspla-
sia of the hip is diagnosed with ultra-
sound examination or it is diagnosed
after 6-9 months of age, anterior-pos-
terior view radiograph (AP) of the
pelvis is done with central position
of both knees. Another additional
diagnostic is: arthrography, comput-
ed tomography and MRI scan. Com-
puted tomography (CT) is performed
more often in the assessment of the
efficiency of the reposition after
closed or open reduction of the hip.
The efficiency of the closed reduc-
tion with standard anterior-poste-
rior view radiograph (AP) cannot be
assessed through the plaster cast
immobilization. Computed tomog-
raphy (CT) enables us to see the hips
on the axial plane and thus confirm
the reposition. By using low-dose
radiation techniques, such as 1 mSy,
we can obtain adequate radiation
dosage for the hip radiography.’



The treatment of the develop-
mental dysplasia of the hip de-
pends in the age of the patient.
According to Pavlik, the most suit-
able time for treatment with Pavlik
harness are the first 8-9 weeks, while
the acetabulum is still not filled with
soft tissue structures. The reposi-
tioning and recentering of the femo-
ral head in infants are much easier.6
If the treatment is unsuccessful or
the patient is older than 6 months,
closed reduction is performed with
or without prior traction. If neces-
sary, subcutaneous tenotomy is also
performed on the m. add. longus.
When the patient is above 2 years of
age, i.e., the dislocation is diagnosed
after the patient started walking,
closed reduction is performed, and
depending on whether there is sub-
sequent dysplasia of the hip, surgical
procedures follow.

If the closed reduction is unsuc-
cessful, open reduction of the hip
is performed. Depending on the
condition of the dislocated hip and
the subsequent dysplasia, several
surgical treatments are sometimes
needed in order to obtain a con-
gruent joint.! There are many com-
plications that can arise from the
treatment of developmental dyspla-
sia. One of the most serious compli-
cations is avascular necrosis (AVN)

of the femoral head in children who
are inadequately treated with maxi-
mal hip abduction. AVN is most of-
ten caused iatrogenically.’

The main iatrogenic causes of AVN
are disorders of the circulation of
the head, necrosis of the head due
to pressure thereon, traction, the
force with which the reposition is
performed, the position of the im-
mobilization after the “frog leg po-
sition” reposition, the ossification
of the nucleus and the position of
the femoral head, as well as the use
of the Hilgenreiner brace.’

The aim of this paper is to present
the treatment of developmental
disorders of the hip at the Clinic for
Orthopedic Diseases in Skopje.

Materials and methods

In the period 2009-2018, a total of
242 patients were included and treat-
ed in our study, whereas 44 male and
198 female patients were noted. The
patients were treated at the Clinic
for Orthopedic Diseases in Skopije.

Results

The average age of the treated pa-
tients was 21.5 months. The young-
est patient was 2 months old, and

Table 1. Distribution of developmental disorders in patients by the conditions and gender.

Diagnosis Female Male Total
Dislocations 183 41 224
Bilateral dislocations 67 8 75
Right-side dislocations 48 15 63
Left-side dislocations 60 18 78
Subluxations 9 / 9
Right-side subluxations 5 0 5
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Left-side subluxations 6 2 8
Single-side subluxation with dislocation of D 1 13
the other hip

Dysplasia 5 / 5
(without dislocation or subluxation)

Dysplasia with subluxation or dislocation 26 6 32
Bilateral dysplasia 12 2 14
Left-31d_e 10 0 10
Dysplasia

nght—31fie 1 3 u
Dysplasia

the oldest patient was 153 months
old (12 years and 9 months).

Developmental disorders of the hip
are most common in Skopje - 70 pa-
tients, followed by Kumanovo - 30,

Tetovo - 14, Veles - 12, Gostivar - 12,
Strumica - 10, Stip - 6, Prilep - 4, Kri-
va Palanka - 4, Kavadarci - 4, Radovis
-3, Debar - 3, Gevgelija - 2, Struga - 2,
Negotino - 1, Sveti Nikole - 1, Kratovo

Table 2. Distribution of developmental disorders in patients by the conditions and gender.

RNS without other intervention

RS without
other inter-
vention

167

3

RNS + tenotomy of add. muscles
(RNS- Closed reduction)

[OF]
—

RNS+ tenotomy of add. muscles +salter innominate osteotomy

RNS+ salter innominate osteotomy

RNS+pemberton osteotomy

RNS+ Pemberton osteotomy+derotative osteomy

RNS+derotative osteotomy

RNS+ tenotomy of add. muscles +derotative osteotomy

distally

RNS+derotative osteotomy+Transposition of the greater trochanter

RNS+VRDO

RS+ tenotomy of add. Muscles
(RS- Open reduction)

RS+ derotative osteotomy.

RS +tenotomy of add. muscles +derotative osteotomy

RS+ derotative osteotomy+Salter innominate osteotomy

RS+ tenotomy of add.muscles +Salter innominate osteotomy

RS+resectio femoris (shortening) +derotative osteotomy

RS+VRDO

Proximal Valgus osteotomy

===, lNW] N =] = N ==N ] -
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VRDO )
(Varus Derotation Osteotomy)

Derotation osteotomy+Salter innominate osteotomy 2
Salter innominate osteotomy 12
Extractio OSM 10
(there is no data on the type of the performed operation)

-1, Bitola - 1, Kichevo - 1, Kochani - 1
patient.

Discussion

The papers of Sewell, Clarke N. M et
al., show that the ultrasound exam-
ination is the most reliable meth-
od for describing the anatomical
characteristics of the hips of the
children under 3 months of age.??
Screening is crucial for the early di-
agnosis and treatment of the devel-
opmental disorders of the hip, and it
should begin in the maternity ward
where clinical examination must
be performed and advice for ortho-
pedic examination must be given.
AP radiography is important in diag-
nosing and confirming the diagnosis
in children above 3 months of age; it
is not necessary before the age of 3
months due to the fact that ossifica-
tion nuclei of the femoral head begin
to appear at the age of 4-6 months."
Acceptable manner of treatment of
developmental dysplasia of the hip
in the literature is graded from the
least invasive treatment to increas-
ing the invasiveness of the treat-
ment.? Pavlik harness remains the
most acceptable and the most used
method in children with developmen-
tal dysplasia under 6 months of age,
with a high success rate. Should the
Pavlik harness fail to provide stabili-
ty of the hip, the next step is closed
reduction of the hip under general
anesthesia and placement of abduc-

tion plaster cast with flexion in the
hips with or without arthrography.’
The safe zone of Ramsey is the range
between maximal passive abduc-
tion of the hip and the angle of ab-
duction where the femoral head
becomes unstable. Immobilization
must not be placed in maximal ab-
duction, because this increases
the chances of AVN of the hip.3".
The plaster cast immobilization
is placed in 90-100 degrees of hip
flexion and controlled abduction
which is less than 70 degrees.
If the safe zone of Ramsey is wide, the
hip is considered stably repositioned,
while if greater abduction and inter-
nal rotation greater than 10-15 de-
grees are required to keep the hip in
the acetabulum, it is considered un-
stable repositioning.!

In order to increase safe zone that
would allow greater abduction, an
open or closed tenotomy of m. adduc-
tor longus was performed depending
on the size of the adductor contrac-
ture." After the successful closed re-
duction, the residual dysplasia of the
hips, when necessary, is usually treat-
ed with Salter innominate osteotomy
and, less frequently, with Pemberton
osteotomy or Dega acetabuloplasty.

Varusderotationosteotomyisperformed
in cases of severe femoral anteversion.?
If the closed reduction failed, then
the next solution was open reduction
of the hip, if necessary, with pelvic
osteotomy or femoral osteotomy.!”
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The purpose of the treatment of de-
velopmental dysplasia of the hip is
to keep the reduced hip in order to
obtain a concentric shape of the
femoral head for better congru-
ence of the joint which will reduce
the risk of early AVN which leads to
early osteoarthrosis of the joint.10
The rate of osteonecrosis of the fem-
oral head after treatment with Pavlik
harness ranged from 1% to 30% in the
study of Al-Essa’s. S. R et al.’®

The risk of developing osteone-
crosis is high in Graf type IV hips
or in patients where the disloca-
tion was proven with an anteri-
or-posterior view radiograph (AP).
Initial treatment above 3 months of
age, delay in ossification of femoral
head at the beginning of the treat-
ment, prolonged treatment accom-
panied by strong adductor contrac-
ture of the hip are risk factors for
development of AVN of the femoral
head. The rate of development of
osteonecrosis of the contralateral
healthy hip in cases where the dis-
location is unilateral and that are
treated with Pavlik harness is 2.9%.°
According to the literature, after be-
ginning to walk, i.e., above 2 years of
age, direct open reduction of the dis-
located hip should be performed.

The metacentric study of Morina
C et al. shows results from 15 cen-
ters where a total of 222 cases were
treated with closed reduction in the
last 20 years. In 5.3% of patients
the reduction was unsuccessful, 8%
of the had recurrent dislocation or
subluxation, and 4.7% of them had
post-reduction osteochondritis. Suc-
cessful open reductions of the hip
were performed on 120 patients. 7%
of them had recurrent dislocations
and subluxations and 13% of them
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had post-reduction osteochondritis.”?
The study of Hayazi M Al Shehri et
al. shows that the successful closed
reduction in congenitally dislocated
hips within the recommended age (4-
15 months of age) results in improved
acetabular development, i.e., forma-
tion of the acetabulum within a min-
imum of 12 months after the closed
reduction.”

Screening as a method of choice is
confirmed by the fact that if aban-
doned, the rate of late detection will
increase and there will be a signifi-
cantly increased expected risk of
avascular necrosis of the hips and
less successful results, because the
surgical treatment, i.e., the open re-
duction of the hips will be more com-
mon.

Conclusion

By presenting the cases within a pe-
riod of 10 years in this study, we can
conclude that most of the cases are di-
agnosed later, but also that the stan-
dard treatment of closed reduction is
successful even in patients above one
year of age. Surgical procedure of the
acetabulum and the proximal femur
is used to correct residual dysplasia.
Open reduction can give rise to com-
plications such as avascular necrosis
of the femoral head (AVN).
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