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INTRODUCTION

Developmental dysplasia of the hip (DDH) presents
as one of the most frequent congenital defects of loco-
motor apparatus. There are studies stressing out that inci-
dence of DDH in developed countries estimates from
1.5 to 20 in 1000 newborns (13, 2).

Since DDH is congenital in its etiology, numerous aut-
hors studied potential links and factors during develop-
ment that could be in correlation with such condition.
One among numerous observations included potential
hormonal link (6), while others pointed out that gene-
tics factors could be responsible for development of
DDH (3, 5, 9). Such claims regarding inheritance were
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ABSTRACT

PURPOSE OF THE STUDY
Aim of the study was to analyze age structure of the patients with developmental dysplasia of the hip (DDH) at the time

of the operation and epidemiological determinants: gender distribution, proportion of left or right hip affection, type of deli-
very and mode of labor presentation.

MATERIAL AND METHODS
The population of 78 children with DDH was evaluated. Three age groups were analyzed: first group younger than 24

months of life, second group between 24 and 48 months and third group older than 48 months of life. Male and female
gender was separately evaluated as well as type of delivery and mode of labor presentation. Separately, 2 groups regar-
ding affected hip were analyzed: group with affected left hip and group with affected right hip.

Radiographic findings (Collodiaphyseal angle, Hilgenreiner angle and Wibergs center-edge angle) and clinical findings
(positive Trendelenburgs sign, reduced flexion angle (<114°), pain in the hip and incomplete crouch) were evaluated regar-
ding: age of the patients, gender, mode of presentation and type of delivery.

RESULTS
There was 33.3% of patients in the first age group, 46.2% of patients in second group and 20.5% of patients in third age

group, and regarding gender, 17.9% of males and 82.1% of females. Vaginal delivery was predominant mode with distri-
bution of 87.2% as well as head presentation with distribution of 71.8%. Distribution of children with affected left hip was
46.2% and right hip 53.9%.

DISCUSSION
Majority of patients in the study were in the age group between 24 and 48 months of life, suggesting delay in on-time

diagnostics of DDH. Female gender was more frequently affected by DDH and vaginal delivery as well as head presenta-
tion of newborn was significantly frequent in patients with DDH. 

It is shown that Collodiaphyseal, Hilgenreiner and Wibergs center-edge angles values are in correlation with the age
structure of the patients with DDH at the time of diagnosis. 

Male gender tends more frequently to present with clinical findings. Reduced flexion angle of the hip is the frequent cli-
nical finding for children with DDH that were born by breech presentation or delivered by Caesarean section.

CONCLUSION
Female gender can be taken as one of possible risk factors during clinical examination of newborn regarding diagnos-

tics of DDH, while breech presentation has been shown not to be one of possible risk factors. Early diagnostics and prompt
treatment are beneficial in overall outcome for children with DDH. Therefore, there is great need for countinous education
of orthopedic surgeons and pediatricians.
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Age groups Mean ± SD Minimal value Minimal value
(months) (months) (months)

First group 14.5±6.8 1 24
Second group 32.8±4.5 25 41
Third group 68.5±18.2 50 98

Tab. 1. Mean age with minimal and maximal values at defined
age groups at the time of the operation

postulated by observation of certain families and ethnic
groups.

Modern approach stress out importance of early dia-
gnostics and on-time treatment of patients with DDH in
order to shorten treatment duration and reduce necessi-
ty for surgical intervention (14, 12). It is fact that incor-
rect treatment of DDH leads to severe invalidity especi-
ally in part of patients life when one is expected to be
mostly active. 

Therefore aim of our study was to analyze age struc-
ture of the patients with DDH at the time of the opera-
tion and epidemiological determinants for entire evalu-
ated population and within age groups that include:
gender distribution of children with DDH, proportion of
left or right hip affection, type of delivery and mode of
labor presentation. 

MATERIALS AND METHODS

Study group
We evaluated 78 children that were diagnosed with

DDH and treated at the Orthopedic Department at Uni-
versity childrens Hospital in Belgrade during 12 years
period. All children were completely assesed clinically
with adequate diagnostic evaluation in order to confirm
diagnosis. Those children older than 3 months of life
were assesed radiographically beside positive sono-
graphic findings (15). Due to the age structure all pati-
ents were divided into 3 groups: first group included eva-
luated population younger than 24 months of life, second
group consisted of patients between 24 and 48 months
of life and third group included older than 48 months of
life population. Within age groups we evaluated mean
age at the time of the operation. Regarding gender all
patients were classified into 2 groups: males and fema-
les. Due to the type of delivery, children were divided
into two groups: vaginal delivery and Caesarean secti-
on, while due to the mode of labor presentation patients
were devided into 2 groups: group with breech presen-
tation and group with head presentation.  In order to eva-
luate distribution and corelation of left and right hip
affection we analyzed 2 groups: group of children with
affetced left hip and group of children with affected right
hip. Children with bilateral DDH were excluded from
the study. 

Radiographic findings (Collodiaphyseal angle, Hil-
genreiner angle and Wibergs center-edge angle) and cli-
nical findings (positive Trendelenburgs sign, reduced
flexion angle in the hip (<114°), pain in the hip and
incomplete crouch) were evaluated due to age structure
at the time of diagnosis, gender, mode of presentation at
the labor and type of delivery. 

Statistical analysis
We used mean value with standard deviation (SD) to

present age structure in defined age groups of partici-
pants. Distribution of children in every age group was
presented by whole numbers (N) and percents (%), as
well as gender proportion, side of affected hip and distri-
bution of patients in every group due to the type of deli-

very and mode of labor presentation. Radiographic fin-
dings were presented as median with standard devia-
tion, while clinical findings were presented as whole
numbers (N) and percents (%). In order to estimate cor-
relation between frequencies of different age groups we
used chi-square test. To determine statistical significan-
ce between genders, sides of hip affection, types of deli-
very and modes of presentation at the labor we used chi-
square test. For comparation of evaluated angles median
values between age groups we used ANOVA test, whi-
le for comparation between genders, modes of presen-
tation and types of delivery we used students t-test. To
compare male/female gender, breech/head presentation
and caesarean/vaginal delivery proportions regarding
presence of clinical findings we used chi-squared test.

RESULTS

Our study evaluated 78 children that were diagnosed
with DDH and treated at University children’s Hospital
in Belgrade during 12 years period. In the group of child-
ren younger than 24 months of life we had 26 (33.3%)
patients, in the group between 24 and 48 months of life
we had 36 (46.2%) patients and in third age group we
had 16 (20.5%) patients. There is statistical difference
when first and second age groups are compared as well
as when first and third age groups are compared
(p<0.05), while there is significant statistical difference
(p<0.01) when frequency of evaluated population in
second age group is compared with one from third age
group.

Mean age of patients at the time when diagnosis of
developmental dysplasia of the hip was confirmed was
7 months with age interval from 1 month to 98 months
(Tab. 1).

Our study pointed out that female gender was signi-
ficantly frequently more affected, while DDH on right
hip was frequent but not significantly (Tab. 2).

Among children that were treated due to develop-
mental dysplasia of the hip, predominant mode of pre-
sentation at delivery was by head with significant sta-
tistical difference in second and third age groups as well

Tab. 2. Gender and affected hip distribution. * p<0.01

Age groups Gender Affected hip
Male N (%) Female N (%) Left N (%) Right N (%)

First group 2 (2.6) 24 (30.8)* 12 (15.4) 14 (18.0)
Second group 6 (7.7) 30 (38.5)* 16 (20.5) 20 (25.6)
Third group 6 (7.7) 10 (12.8) 8 (10.3) 8 (10.3)
Total 14 (17.9) 64 (82.1)* 36 (46.2) 42 (53.9)
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as for total evaluated group while vaginal delivery was
predominant type of delivery (Tab. 3). 

Radiographic finding of 3 hip angles (Collodiaphy-
seal angle, Hilgenreiner angle and Wibergs center-edge
angle) pointed out that there is significant change in the
values of observed parameters regarding participants age
at the time of diagnosis, while there wasn’t observed sig-
nificant change in the values of evaluated angles bet-
ween genders, evaluated mode of presentation and type
of delivery (Tab. 4).

Positive Trendelenburgs sign was present in children
older than 48 months of life at the time of diagnosis.
Same observation applies for the presence of the pain in
the hip. In the study, positive Trendelenburgs sign was
noticed only in female population, while pain in the hip
was significantly more frequent in the male population.
Incomplete crouch was significantly frequent in indivi-
duals born by head presentation, while other 3 clinical
findings were significantly frequent in those born by bre-
ech presentation. Reduces flexion angle in the hip was
significantly more present in the group born by caesa-
rean section, while incomplete crouch was significant-
ly frequent in those born by vaginal delivery (Tab. 5).

DISCUSSION

Developmental dysplasia of the hip is among the most
common congenital skeletal diseases (7). It is estimated
that 75% of all congenital defects are newborns with
DDH (8). However there are wide discrepancies betwe-

en reports regarding real incidence over different pe riods
of time (15). Therefore there is great need for its atten-
tion especially in early period of life, since it can be
successfully treated if diagnosed early preferably in neo-
natal period (10). Clinical examination performed by
experienced practitioners along with ultrasound exami-
nation shown to give excellent results in diagnostics of
children with DDH (4). 

Our results pointed out that majority of patients with
DDH, almost every second patient, were in the age group
between 24 and 48 months of life. Such findings from
our survey suggest delay in on-time diagnostics of DDH.
There are studies stressing out that hips in newborns
should be screened with re-examination at 2 weeks,
2 months, 4 months, 6 months, 9 months, and 12 months
of age (1). This model of follow-up will ensure timely
diagnosis and prompt treatment.

We have demonstrated that female gender is more fre-
quently affected by DDH that is in correlation with other
conducted epidemiological studies regarding develop-
mental dysplasia of the hip (11,16). Further it is obser-
ved by our findings that female gender is statistically
frequently affected in first and second age group, while
in the age group above 48 months of life we found no
statistical difference even though female gender was fre-
quently affected. 

Even though there are epidemiological studies stres-
sing out dominant affection of the left hip (16), in our
study we have found that there is not statistical diffe-
rence in side of hip affection.

Regarding type of delivery vaginal mode was predo-
minant form of delivery for children with DDH. It is
shown that for every evaluated age group above menti-
oned type of delivery was predominant, with almost eve-
ry second child been of age between 24 and 48 months,
every fourth younger than 24 months and every fifth
older than 48 months of life. It should be noticed that
we had no patients born by caesarean section older than
48 months of life.

Our results pointed out that head presentation as mode
of delivery during labor was significantly statistically fre-
quent for patients that were diagnosed with DDH. Such
statistical significance in our study applies to those child-

Tab. 3. Mode of labor presentation and type of delivery distri-
bution. * p<0.01

Age groups Mode of presentation Type of delivery
Breech N (%) Head N (%) Caesarean N (%) Vaginal N (%)

First group 10 (12.8) 16 (20.5) 6 (7.7) 20 (25.6)*

Second group 10 (12.8) 26 (33.3)* 4 (5.1) 32 (41.0)*

Third group 2 (2.6) 14 (17.9)* 0 (0.0) 16 (20.5)*

Total 22 (28.2) 56 (71.8)* 10 (12.8) 68 (87.2)*

Tab. 4. Comparation of radiological findings due to evaluated
parameters. * p<0.01

Evaluated parameters Radiographic X rays findings
Collodiaphyseal Hilgenreiner Wibergs 
angle angle center-age angle
Mean ± SD Mean ± SD Mean ± SD

Age group First 156.24±10.31 36.07±5.95 9.43±7.36
Second 143.84±8.65 37.94±7.03 -4.03±15.17
Third 146.62±9.62 29.32±7.12 11.06±5.96

ANOVA (F value) 13.48* 9.26* 14.58*

Gender Male 148.47±8.61 34.26±6.19 7.38±8.23
Female 147.12±9.17 35.63±6.24 8.06±8.19

t-test (p value) 0.62 0.46 0.78
Mode of Breech 146.32±7.96 34.11±6.12 7.42±7.46
presentation Head 148.86±8.29 36.02±6.35 7.93±8.02
t-test (p value) 0.22 0.23 0.80
Type of delivery Caesarean 149.47±8.12 36.74±6.62 5.24±6.07

Vaginal 147.02±7.86 34.06±6.17 8.14±8.37
t-test (p value) 0.36 0.21 0.30

Tab. 5. Comparation of clinical findings due to evaluated para-
meters. * p<0.01

Evaluated parameters Clinical findings
Trendelenburgs Reduced Pain in Incomplete
sign (positive) flexion angle the hip crouch

(≤ 114°)
N (%) N (%) N (%) N (%)   

Age group First 0 (0.0) 4 (5.1) 0 (0.0) 4 (5.1)   
Second 0 (0.0) 2 (2.6) 0 (0.0) 2 (2.6)   
Third 2 (2.6) 6 (7.7) 4 (5.1) 4 (5.1)  

Gender Male 0 (0.0) 3 (21.4) 2 (14.3) 2 (14.3)   
Female 2 (3.1) 9 (14.1) 2 (3.1)** 8 (12.5)

Mode of Breech 2 (9.1) 7 (31.8) 2 (9.1) 1 (4.5)
presentation Head 0 (0.0)* 5 (8.9)** 2 (3.6)* 9 (16.1)**

Type Caesarean 0 (0.0) 6 (60.0) 0 (0.0) 0 (0.0)
of delivery Vaginal 2 (2.9) 6 (8.8)** 4 (5.9) 10 (14.7)**

s_249_252_milasinovic_test_acta_sloupce  6/13/11  6:02 PM  Stránka 251



252/ ACTA CHIRURGIAE ORTHOPAEDICAE
ET TRAUMATOLOGIAE ČECHOSL., 78, 2011 PŮVODNÍ PRÁCE

ORIGINAL PAPER

ren that are older than 24 months of life, since we found
non statistical difference from those that were younger
than 24 months of life. These findings are in correlation
with other studies that were conducted regarding such
parameter (11). Among those patients that were born with
breech presentation the least frequent were children in
the group above 48 months of life, while those with head
presentation at the time of delivery had non statistically
significant difference between first and third age group
with second age group as mostly frequent. 

It is stressed out in our study that age of the patients
with DDH is important factor in the evaluation of radio -
graphic parameters, since angle values differ between
age groups with the lower values for Collodiaphyseal
and Wibergs center-edge angle in the second age group
and for Hilgenreiner angle in the third age group. Howe-
ver, when compared, other parameters: gender (male and
female), mode of presentation (breech presentation and
head presentation) and type of delivery (Caesarean sec-
tion and Vaginal delivery) showed not significant diffe-
rence in the average values of evaluated angles. 

We have demonstrated that as children with DDH are
older at the time of diagnosis, they have greater chance
to present with positive Trendelenburgs sign, reduced
flexion angle of the hip (<114°) and with the pain in the
hip. However, incomplete crouch in those younger than
24 months of life can be explain by instability due to the
maturation of the center for balance. Also we have obser-
ved that male gender tends frequently to present with
reduced flexion angle of the hip, pain in the hip or incom-
plete crouch. Therefore presence of clinical findings in
male population will strongly point out the possibility
of DDH. 

From the results of our study, breech presentation clo-
sely correlate with hip flexion angle, since, almost eve-
ry third child with DDH that was born by breech pre-
sentation was noticed to have reduced flexion angle
below 114° in the hip. Further, reduced flexion angle in
the hip is present in more than a half of the children with
DDH that were delivered by Caesarean section.

CONCLUSION

Our findings demonstrated that female gender can be
taken as one of possible risk factors during clinical exa-
mination of newborn regarding diagnostics of DDH,
while breech presentation has been shown not to be one
of possible risk factors regarding DDH. Age of the par-
ticipants closely correlate with the values of hip angles
on radiographic presentation as well to the presence of
the clinical finding. Male gender tends more frequently
to present with clinical findings, while reduced flexion
angle of the hip is more frequently seen in children with
DDH born by breech presentation or delivered by Cae-
sarean section. Since mean age of DDH confirmation in
our study was 7 months of life, there is great need for
countinous education of primary care physicians, ort-
hopedic surgeons and pediatricians in order to lower the
age trend to justified period for adequate treatment that
could give optimal results.
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