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Abstract

Introduction: Besides an effective screening method for developmental dysplasia of the hip, there is certain number of children in
whom the condition has been overseen or they have never been screened and the parents have noticed the odd walking pattern in their
toddler. Treatment of such patients is controversial. One of the recommended treatment methods because of the short-term hospitaliza-
tion, but often considered unsuccessful is closed reduction of the hip followed by cast immobilization.

Hypothesis: Closed hip reduction in late diagnosed developmental dysplasia of the hip gives good results.

Aim: Our aim in this retrospective study was evaluation of the success of the treatment with closed reduction of hip dislocation in
children older than 12 months.

Patients and methods: In the study, we included 20 patients treated at our clinic from June 2004 to May 2017. Of these 20 patients,
8 had bilateral involvement, 12 had unilateral, in a total of 28 hips. In all patients we noted preoperatively the range of movement, the
presence of limp, any limb inequality, and hip pain. We used clinical and radiological parameters for evaluation. Clinically, we examined
the range of movement, limb inequality as well as limb function and we classified it according to the modified McKay’s criteria. Same
examinations were done at 1, 3, and 5 years after closed reduction.

Results: At the last follow-up examination, using McKey’s criteria for clinical evaluation we rated the hips in two patients (7%) as grade
I11, i.e. fair grade, 10 hips (36%) were grade II - rated good, and 16 hips (57%) were evaluated as grade I. In four hips, there were signs of
avascular necrosis of the hip, while in one patient the avascular necrosis developed after the closed reduction. Radiographic assessment
(Figs 3, 4) using Severin’s scoring system showed no hips with types V and VI, type IV was observed in 7%, type III in 21%, type II in
29%, while most of the hips (12, 43%) were type .

Conclusion: We concluded that the procedure was justified. An advantage of this method is that it is inexpensive; it entails no direct
operative changes of the bone structures and gives good results.
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INTRODUCTION connected to abnormality of the acetabulum.! Abnormal

laxity of the hip leads progressively to dislocation of the
Developmental dysplasia of the hip is a sum of hip abnor-  hip, resulting in a specific disorder of the acetabular devel-
malities, ranging from instability caused by capsule laxity, ~opment, marked as dysplasia of the hip.? In our country
diverting to a complete dislocation of the femoral head there is a network of orthopaedic surgeons, pediatrics and
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radiologists included in the screening of this condition. The
screening includes clinical and ultrasonographic examina-
tion at about two months of age of the infant. In this early
period after getting the diagnosis of DDH, usually a conser-
vative treatment is undertaken and the outcome is usually
satisfying. The success of the screening is obvious and un-
questionable and is confirmed by the enormously lowered
number of operatively treated patients on our clinic. Still,
there is certain number of children in whom the condition
has been overseen or they have never been screened and
the parents have noticed the odd walking pattern in their
toddler. Clinically, in these patients that are older than 12
months and are in a process of learning to walk or already
walk there is noticeable limp in walking as well as inequali-
ty of lower limbs, and also limited abduction of the hip. The
definitive diagnosis is made by a radiogram in antero-pos-
terior direction (Fig. 1).

Figure 1. Radiogram of a two-year-old toddler with bilateral hip
dislocation.

Treatment in these patients is controversial. One of the
recommended treatment methods because of the short hos-
pitalization, but often unsuccessful is a closed reduction of
the hip, followed by a cast immobilization.* General mean-
ing is that closed reduction in patients older than a year is
unsuccessful and connected with a lot of complication.

Hypothesis

Closed hip reduction in late diagnosed developmental dys-
plasia of the hip gives good results.

Table 1. DDH types according to Tonnis

CR in DDH in Patients Older than One Year

AIM

Our aim in this retrospective study was evaluation of the
success of the treatment with closed reduction of the hip
dislocation in children older than 12 months.

PATIENTS AND METHODS

In the study 20 patients were enrolled that were treated at
our clinic from June 2004 to May 2017. In those 20 patients,
8 had bilateral involvement, 12 had unilateral, and total of
28 hips. The group with unilateral involvement consisted
of 7 patients with left hip dysplasia, and in 5 it was right
hip dysplasia. The gender distribution was 13 female and 7
male and mean age at presentation was 26.3 months (12-48
months). Exclusion criteria were age less than 12 months,
patients with concomitant neuromuscular diseases, infec-
tions or previous hip interventions. The study included
patients that had relevant radiographs and follow up of
at least a year. In all patients preoperatively the range of
movement was noted, the presence of limp, limb inequal-
ity, hip pain. The degree of dislocation was categorized by
the Tonnis classification, i.e. the relation between the bony
nucleus to the Perkins line and the horizontal line on level
of the lateral acetabular rim. 14 hips (50%) were classified
as third degree (Table 1). Same examinations were done at
1, 3, and 5 years after closed reduction.

Treatment protocol

The diagnosis was made using anteroposterior radiogram
of the pelvis, because in patients older than 5 months the
radiograph is more relevant than ultrasonography.

The treatment that we used was closed reduction of the
hips and spica cast placement. The intervention is done in a
patient with spinal anesthesia with sedation or general an-
esthesia (Fig. 2).

After obtaining satisfactory reduction of the hips with
good retention with hip flexion angle of 90 degrees and
abduction less than 70 degrees, the patient is placed on a
special casting table. In patients where hip abduction is
limited, subcutaneous adductor tenotomy was performed.
C-arm radiography is performed, before and after the spica
cast placement. The spica cast is replaced every 6 weeks in
a period of immobilization of 3-4 months. Directions for

Degree Criteria Number of hips %

I Epiphysis of the femoral head is medially from the Perkins line 0 0%

I Epiphysis of the femoral head is medially from the Perkins line, but under the 1 43%
degree of the upper margin of the acetabulum

I Epiphysis of the femoral head is medially from the Perkins line, on a level of 14 50%
the upper acetabular margin

v Epiphysis of the femoral head is medially from the Perkins line, above the up- ) 7%

per margin of the acetabulum
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Figure 2. Patient prone on casting table, in-patient in sedation

with spinal anesthesia.

hygiene regimen are given to the parents and they are in-
formed for the possible side effects that can occur because
of the long immobilization period. After the immobiliza-
tion period the patient is placed in abduction brace for the
hips and flexion movements of the hips are commenced,
adduction movements are avoided. The abduction brace is
worn for three weeks and afterwards an Atlanta brace for
walking is used in order to begin the mobilisation process.

Follow-up period

We used clinical and radiological parameters for evalua-
tion. Clinically we examined the range of movement, limb
inequality as well as limb function and we classified it ac-
cording to the modified McKay’s criteria (Table 2).

The radiological evaluation was performed on every
spica cast change, at the end of the treatment, then on ev-
ery 6 months in the follow up period. The physical therapy
and free movement were allowed right after cast or plaster
removal. The preoperative presence of avascular necrosis
of the head of the femur was analyzed by Salter’s criteria®
and was classified by the Tonnis-Collman criteria (Table
3).

The radiographs were classified according to the Severin
evaluation criteria, i.e. type I: normal hips; type II: concen-
tric reduction of the joint with deformity of the femoral
neck, femoral head or the acetabulum; type III: dysplastic
hip without subluxation; type IV: subluxation; type V: the
head articulates with secondary acetabulum proximally
from the original acetabulum; type VI: redislocation. In
two patients preoperatively on the radiographs there were
no present ossifying nuclei.

RESULTS

On the last follow up according to McKey’s criteria in two
patients with unilateral affection there was positive Tren-
delenburg sign, placing them in the third degree (7%), i.e.
mean grade; 10 hips (36%) had decreased range of motion
and a slight limp, with second degree, i.e. good grade and
16 hips (57%) were marked as excellent, clinically stable
and painless, first degree. In four hips there were signs of
avascular necrosis of the hip, while in one patient the avas-
cular necrosis developed after the closed reduction. On the
radiographic evaluation (figure 3,4) according to Severin
there were no hips with types V and VI, type IV was no-
ticed in 7%, type III in 21%, type II in 29%, while most of

Table 2. McKay criteria modified by Berkeley et al. for clinical evaluation of the results®

Degree Grade Description

1 Excellent Painless, stable hip, no limping, more than 15 degrees internal rotation

I Good Painless, stable hip, slight limping or decreased range of movement, negative Trendelenburg
sign

111 Mean Minimal pain, some limping or decreased range of movement, positive Trendelenburg sign

v Bad Significant pain

Table 3. Tonnis and Collman classification of avascular necrosis of the proximal part of the femur

Degree Criteria
I The ossifying nucleus is slightly granulated and irregular, self-limited and with no sequesters.
The edges of the ossifying nucleus are more irregular, there is more granulation than in the first degree, there
II can be cystic changes in the ossifying nucleus, self-limited for more time and sometimes ends with flattening of
the head.
The ossifying nucleus is completely fragmented and looks like a flat tearing. This change can show up even after
III . . . L
the ossifying nucleus has appeared. The deformity retreats if the physis is not damaged.
Damage of the physis that leads to serious growth impairment. Irregularities are seen on the both edges of the
v physis, in some cases metaphyseal involvement is not noticed until growth abnormalities are clinical evident,

like varus/valgus deformities and femoral neck deformity and shortening.
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Figure 3. a) Preoperative radiograph of a 22-month-old infant (Ténnis classification Gr. IIT), b) two and three years after treatment

(Tonnis classification Gr. I).

Figure 4. a) Preoperative radiograph of a 4-year-old child (Ténnis classification Gr. IV), b) one and two years after treatment (Severin

4a

classification Gr. II).

the hips (12, i.e. 43%) were type L. The correlation of the
final result was conducted with a group of patients less than
12 months (randomly selected 28 patients). The variables
compared were the radiological degrees according to Sev-
erin criteria of the radiological signs in every patient and
they were evaluated with Student t-test, no statistically sig-
nificant difference was noted (p=0.181).

DISCUSSION

Besides the thorough screening ultrasound program for hip
dysplasia, still there are a small number of cases where this
disease remains an unresolved problem. The clinical exam-
ination alone is insufficient and a number of children that
miss the ultrasound examination show up for the first time
in our office with congenital hip dislocation when they start
walking.® The problem that occurs in the late appearing pa-
tients is the high position of the head of the femur, the con-
tracted soft tissue and the dysplastic acetabulum. Current
approach in these patients consists of surgical management

4b

in these patients - open reduction, accompanied by femoral
and/or acetabular procedures. There are a number of oper-
ative interventions that include femoral shortening in com-
bination with acetabuloplasty. Still, these operations can
have consequences like decreased postoperative range of
movement and increased incidence of avascular necrosis.”
Our approach is an obligatory attempt to achieve closed re-
duction which is different from the present standpoint for
open reduction to be performed first. Besides the expected
complications from the closed reduction which are high
incidence of redislocation and the need for further inter-
ventions, we decided to conduct closed reduction in above-
mentioned cases in order not to traumatize the vulnerable
pediatric skeleton. Placing the hip spica cast was performed
with abduction no greater than 70 degrees and flexion of 90
degrees in both hips. In that case avascular necrosis of the
hip is avoided, as it can be very often in this type of proce-
dures. In hip reduction the basic concept is to determine
the “safe zone” of dislocation and to reduce the degree of
abduction to a stage of dislocation. The hip flexion to 90
degrees is important in order to reduce the pressure on the
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femoral nerve and the side effects that its compression can
cause if the flexion is above 90 degrees. In 11 hips it was
necessary to perform a subcutaneous tenotomy of the hip
adductors because of the adductor contracture. In that way
forced reduction is avoided and the pressure of the femoral
head is reduced. That’s why there is a low number of fem-
oral head osteochondritis after removal of the spica cast.
The position of the extremities after reduction should be
in the so called “human position”. Cast placement accord-
ing to Lorenz is considered as past in the treatment of the
developmental disorders of the hips. The placement of the
Atlanta brace is used in order to achieve axial pressure
above the acetabulum and to correct the dysplasia that is
residual and that is actually the biggest problem after this
intervention. That’s why we recommend this brace to be
worn for a year in order to analyze the acetabular dyspla-
sia progression on the control radiographs and to assess
the need for further correction of it. The possible dysplasia
correction is part of our next work on this problem. In the
literature there aren’t many data for closed hip reduction
in patients above 12 months. Our oldest patient was 48
months old when the treatment was begun and there we
had an excellent result. An additional element of security
was the age between one and two years that allows further
operative intervention if the results of the closed reduction
are not satisfying. In the follow up period in none of our
patients further intervention was necessary. Regarding re-
sidual dysplasia Li Y and al. have retrospectively reviewed
the records of 89 patients with DDH (mean age 16.1+4.6
months; 99 hips) who were treated by closed reduction, di-
vided into three groups according to final outcomes: sat-
isfactory, unsatisfactory and operation. '° They compared
the groups for the acetabular index (AI), centre-edge an-
gle of Wiberg (CEA), Reimer’s index (RI) and center-head
distance discrepancy (CHDD) over time. Satisfactory and
unsatisfactory hips show different patterns of acetabular
development after reduction. AI, CEA and RI are all pre-
dictors of final radiographic outcomes in DDH treated by
closed reduction, although AI showed the best results. Al
continues to improve until seven years after closed reduc-
tion in hips with satisfactory outcomes, while it ceases to
improve three to four years after closed reduction in hips
with unsatisfactory outcomes. According to their results,
surgery is indicated if AI >28° 1 year following closed re-
duction or AT >25° two to four years after closed reduction.
CEA and RI should be used as a secondary index to aid
in the selection of patients requiring surgery. Our inten-
tion is to wait for at least three years after the satisfactory
closed reduction in order to determine the rate of dyspla-
sia as well as the need for operative treatment.

CONCLUSION

The main goal of this study was to evaluate the validity of
the closed hip reduction in late diagnosed developmental
dysplasia of the hip. Our conclusion was that the proce-
dure is justified. Another advantage of this method is that

it isn’t expensive, there isn’t direct operative change of the
bone structures and gives good results.
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AGCTpakT

BBepeHue: ITomnmo 9¢beKTHBHOrO MeTOfa CKPYHIHTA Ha BPOXKAEHHYIO AMCIVIA3MIO Ta300€IPEHHOIO CYCTaBa, CYLIeCTBYeT OIIpe-
IeN€HHOEe KOJIMYeCTBO JieTell, Y KOTOPBIX ObIIO IIPOIYIEHO 9TO COCTOSHME MM HUKOTA He IIPOXONVIN CKPMHIIHIL, 2 POJUTENN 3aMe-
TV CTPAHHYIO IIOXOZIKY CBOMX fleTeil. MeTo/bl /TleueHNe TaKuX NalMeHTOB AB/AETCA NPOTHBOpeunBbIMu. OTHIM U3 PEKOMEHyeMBbIX
METOJIOB JIeYeHN A BBUY KPAaTKOBPEMEHHOJ TOCIUTANN3AINY, HO KOTOPhIJ YacTO OKA3bIBAeTCA HEYHAYHBIM METONOM, AB/IAETCS 3a-
KPBITas PEMO3NINA Ta300€[PEHHOr0 CycTaBa C IOCIeyoLIeil MIMMOOMIN3aLel B THIICE.

MNinoresa: ?)aKprTaH penosnunAa Ta306€)1p€HHOI‘O cyCTaBa I1pu MO3/IHeN IUCIIIasum Ta306e,upe1-11-10r0 CyCTaBa BO BpeMs pa3BUTUA
IIPpUBOJUT K XOPOIINMM p€3y/IbTaTaM.

Llenb: Hamra 1e1b B 9TOM PeTPOCIHEKTUBHOM UCCIEFOBAHII COCTOSIA B TOM, YTOOBI OLIEHNUTH YCIIeX TedeHNsT 3aKPBITOI pero3uiuer
cpenu metent crapiie 12 Mecsnes.

MauyneHTbl 1 MeToAbl: B nccrenoBanye Ob10 BKI04YeHO 20 MAIMEeHTOB, KOTOPBIX JIEUM/IN B Halllel K/IMHMKe ¢ MioHA 2004 rofa 1o
mait 2017 ropa. V3 atrx 20 mamyeHToB 8 ObUIN HOPaKEHBI ABYCTOPOHHE, 12 - OHOCTOPOHHE, 1 B 0011ell CIOKHOCTH 28 TazobepeH-
HBIX CYCTaBOB. B OTHOILIIEHNI BCeX MAL[eHTOB ObIIN YCTAHOB/IEHBI [UATIAa30H ABVDKEHIIL, XPOMOTA, /IF00ast pasHNULA B A/INHE KOHETHO-
cTeii 1 607Ib B Ta300€IPEHHbIX CYCTaBax. Mbl UCIONIb30BaIN KIVHIIECKIIe I pEHTIeHOIOINYeCKIe TapaMeTPhl /s OL[eHKIL. MbI K-
HIYeCKH PacCMOTPe/N AUAIa30H [BIDKEHIS, PA3HNULY B J/IMHe U GYHKIMI KOHEIHOCTe 1 KIacCUUIMPOBAI MX B COOTBETCTBUI C
MopuduIpoBaHHBIM KpuTepuieM Makkes. Takue xe McciegoBaHyst ObUIV IPOBefeHBI Yepes 1,3 11 5 1eT Hocye 3aKPBITOI PETIO3UIINIL.

Pesynbratbl: IIpu nocnefHeM KIMHIUYECKOM OCMOTPE C MCIIO/Nb30BaHMeM KpuTepys Makkes /I KIMHUYECKOI OLIeHKM MbI OIIpe-
Ienuy Ta300eIpeHHble CYCTaBbl y ABYX ManueHToB (7%) kak crapuio 11, T.e. yMeperHas ctapus, 10 Ta306empeHHBIX CycTaBoB (36%)
ObUIM OLieHeHbI Kak cTafys 11, T.e. xopomine, 1 16 cyctaBos (57%) 6bln OmpeeeHbl Kak cTafgus 1. B 4eTbIpéx Ta300eIpeHHbIX CycTa-
Bax ObUIM IIPM3HAKY COCYAVMCTOrO HEKpo3a Ta300efpPeHHOro CyCTaBa, B TO BpeMs KaK Y OfHOTO HalieHTa HEKPO3 COCY/I0B Pa3BIUIIC
I0CTIE 3aKPBITOI PEO3ULVIN.

PentreHonornyeckas oueHka (puc. 3, 4) mo cucreme oreHky CeBeprHa He yCTaHOBIUIA Ta3o0eapeHHble cycTaBbl Tunos V u VI, tun IV
Habmogancs y 7%, tum 11 y 21%, tum 11y 29%, Torna Kak 60/bIIMHCTBO Ta306egpeHHbIX CycTaBoB ( 12, 43%) 6buinm Tima L.

BbiBOA: MbI mpuuum K BBIBOJY, 4TO IIpOLiefypa onpapiaHa. IIpenMymecTBo 3TOro MeTosa B TOM, 4TO OH He I0pOroii; He TpebyeT
TIPAMBIX XMPYPIMIECKIX N3MEHEHNU KOCTHBIX CTPYKTYP U MIPUBOANT K XOPOIINM Pe3yIbTaTaM.

KniouyeBble cnoBa

3aKpbITasi PEHO3NILINA, BpOXK/AEHHAA NUCIIIA31A Ta300€ePEHHOr0 CYyCTaBa, BO3PACT Havasia XOXK/IeHA
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