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Abstract

Purpose: This study aims to evaluate the incidence and follow-up outcomes of Developmental Hip Dysplasia
(DDH) in infants admitted to City Hospital using the Graf classification. Furthermore, it aims to investigate
the prevalence of DDH in Central Anatolia and assess the effectiveness of current screening and treatment
protocols for detecting and managing DDH in infants.

Materials and methods: A total of 10.650 infants underwent screening for DDH using the Graf USG method as
part of the National DDH screening program at City Hospital between August 2020 and September 2022. Infants
born at term (38 weeks and above) and screened between 30-90 days of birth were included, while premature
infants were excluded. Hips were classified according to the Graf method into Types 1 (normal), 2 (immature),
2A (+), 2A(-), 2B, 2C, D, 3, and 4, based on alpha angles.

Results: The study examined the USG results of 8,695 term infants (52.5% male and 47.5% female) between
2020 and 2022. The mean gestational age of participants at the time of the initial USG examination was
approximately 7.94+2.07 weeks. Graf Type 1 was more prevalent in males (97-96.5%), while Graf Type 2 was
more common in females (7.2-7.8%). Radiologists tended to recommend a re-examination after one month for
Type 2A Graf hips (84.49-82.02%), whereas orthopedic consultation was advised for Type 2B, 2C, and Type 3
hips. The vast majority of infants (93.6%) underwent only one USG screening. Pelvic X-ray was requested for
15.9% of patients, and additional USGs were requested for 5.7% of patients. Pavlik treatment was applied to
4.2% of patients who did not return to normal, Frejka pillow treatment was applied to 1.5% Interestingly, none
of the patients who maintained regular USG monitoring and treatment required surgical intervention involving
osteotomy.

Conclusion: USG is an early diagnostic method for DDH, which allows for simple treatment options and the
prevention of complications. It is a simple, inexpensive, and non-invasive method. Our study supports that
regular USG screenings in infants eliminate the need for surgical procedures requiring osteotomy. However, the
proportion of individuals who failed to adhere to their follow-up appointments despite receiving abnormal results
remains elevated, underscoring the necessity for implementing diverse strategies aimed at augmenting parental
awareness in this context.
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Oz

Amagc: Bu galisma, Sehir Hastanesi'ne basvuran bebeklerde Graf siniflamasi kullanilarak Gelisimsel Kalga
Displazisi (GKD) insidansini ve takip sonuclarini degerlendirmeyi amacglamaktadir. Ayrica, Orta Anadolu'da GKD
prevalansini arastirmayi ve GKD'nin tespit edilmesi ve ydnetilmesi igin mevcut tarama ve tedavi protokollerinin
etkinligini degerlendirmeyi hedeflemektedir.

Gereg¢ ve yontem: Agustos 2020 ile Eylul 2022 tarihleri arasinda Sehir Hastanesi'nde Ulusal GKD tarama
programinin bir pargasi olarak toplam 10.650 bebek Graf USG ydntemiyle GKD taramasindan gegirilmigtir.
Dogum haftasi 38 hafta ve Uzeri olan ve dogumdan 30-90 giin sonra taranan bebekler dahil edilirken,
prematiire bebekler hari¢ tutulmustur. Kalgalar alfa agilarina dayanarak Graf yontemine gére Tip 1 (normal), 2
(olgunlasmamisg), 2A (+), 2A (-), 2B, 2C, D, 3 ve 4 seklinde siniflandiriimigtir.

Bulgular: Calisma, 2020-2022 yillari arasinda 8.695 term bebek (%52,5 erkek ve %47,5 disi) USG sonuglarini
incelemistir. Katihmcilarin ilk USG muayenesi sirasindaki ortalama gebelik haftasi yaklasik 7,94+2,07 hafta idi.
Graf Tip 1 erkeklerde daha yaygindi (%97-96,5), Graf Tip 2 ise kadinlarda daha yaygindi (%7,2-7,8).
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Graf Tip 2A kalcalar igin radyologlar genellikle bir ay sonra tekrar muayene 6nerirken (%84,49-82,02), Tip
2B, 2C ve Tip-3 kalgalar icin ortopedik danisma 6nerilmistir. Bebeklerin blylk ¢ogunlugu (%93,6) yalnizca bir
kez USG taramasina tabi tutulmustur. Hastalarin %15,9'una pelvis grafisi istenmis ve %5,7'sine ek USG'ler
istenmistir. Takiplerinde normale dénmeyen hastalarin %4,2'sine Pavlik tedavisi uygulanmis, %1,5'ine Frejka
yasti§l tedavisi uygulanmustir. iiging bir sekilde, diizenli USG takibi ve tedavisi devam eden hastalar arasinda
hicbirinin osteotomi gerektiren cerrahi midahaleye ihtiya¢ duymadigr gézlemlenmisgtir.

Sonug: USG, GKD tanisi igin erken, basit, ucuz ve invaziv olmayan bir tani yéntemidir. Sonuglarinda GKD tanisi
konulan ¢ocuklarin basit tedavi modaliteleri ile tedavi edilmelerine ve komplikasyonlarin énlenmesine olanak
sadlar. Calismamiz, bebeklerde dizenli USG taramalarinin osteotomi gerektiren cerrahi islemlere ihtiyaci
ortadan kaldirdigini desteklemektedir. Ancak, anormal sonuglar almasina ragmen takip randevularina uymayan
bireylerin orani hala ylksektir, bu da ebeveyn farkindalgini artirmaya yonelik gesitli stratejilerin uygulanmasi

gerekliligini vurgular.

Anahtar kelimeler: Gelisimsel kalga displazisi, Anadolu, prevalans, ultrason tarama metodu.

Pekince O, Sayar F, Ercan EC, Kése O. Orta Anadolu'da ultrason tarama yénteminin degerlendirilmesi ve
gelisimsel kalga displazisi prevalansi. Pam Tip Derg 2024;17:486-496.

Introduction

Developmental Hip Dysplasia (DDH) is
a congenital hip anomaly that can lead to
instability, dislocation, and reduced mobility
[1]. The incidence of DDH varies based on the
population and the screening method used.
According to studies, the prevalence of DDH
in newborns ranges from 0.06% to 7.61%,
with females, breech position infants, firstborn
children, and family stories at higher risk [2]
Timely diagnosis and treatment are crucial to
prevent long-term complications and ensure
proper hip joint development [3].

The hip joint’'s development is a dynamic
process that occurs during the neonatal period
and is difficult to assess using direct radiography
due to the predominance of cartilage. Hip USG
using the Graf classification is the gold standard
for detecting DDH in newborns, particularly in
the first six months of life [4]. In Tirkiye, Graf
hip USG screening is a standard method for
identifying DDH in newborns and is incorporated
into routine newborn evaluations to ensure early
detection and treatment of DDH.

This study aims to evaluate the incidence
and follow-up outcomes of DDH in infants
admitted to Konya City Hospital using the
Graf classification between August 2020 and
September 2022. This research study aimed
to investigate the prevalence of DDH in Central
Anatolia and assess the effectiveness of the
current screening and treatment protocols for
detecting and managing DDH in infants.
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Materials and methods
Study design

From August 2020 to September 2022, the
results of 10,650 infants screened using the Graf
USG method under the National DDH screening
program at City Hospital were retrospectively
examined. Delivery weeks of the infants were
analyzed from the hospital database, and
infants born at term (38 weeks and above)
were included in the study, while premature
infants were excluded. Infants who underwent
USG between 30-90 days of birth, and whose
hip development physiology was standardized
during USG, were also included.

The Graf method was used as the screening
method, and the infants were placed on their
sides with their hips and knees held in 15-
20 degrees of internal rotation and semi-
flexion. Gel was applied to the hip skin, and
coronal sections were obtained with a probe
held vertically to the body. The angles were
calculated by obtaining appropriate images of
all sections of the hip reference points observed
on the monitor (the deepest point of the
acetabulum, the ilium wing plane and its smooth
appearance, and the labrum). After determining
the alpha and beta angles, hip dysplasias were
classified ultrasonographically according to the
Graf method, with Type 1 hips being normal
and Type 2 hips being considered “immature”
in their development cycles. Type 2 hips are
further divided into 2A (+) and 2A (-) based on
alpha angles of 55-59 and 50-54, respectively,
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while Type 2B hips have alpha angles between
45-49. Type 2C and Type D hips are considered
“dysplastic,” and Type 3 and 4 hips are
considered “dislocations (Table 1).

Statistical analysis

The statistical analyses of the study were
conducted using the SPSS 20.0 (IBM Inc,

Table 1. Graf classification

Chicago, IL, USA) program. Descriptive statistics
were presented as mean+SD and median; min-
max for numerical variables and frequency
(percentage) for categorical variables. Monte
Carlo-corrected chi-square analysis was used to
determine the relationships between categorical
variables. A p-value of <0.05 was considered
statistically significant in the analyses.

Graf Clasification Alpha Angle Beta .Ang!le Explanation
(Bone Roof) (Cartilaginous Roof)
Type 1 a>60 b<55° <3month Normal Hip
Type 2A+ a= 55°-60° b>55° <3month Pathological Immature Hip
Type 2A- aaaaa= 50°-55° b>55° <3month Pathological Immature Hip
Type 2B a= 50°-60° b>55° <3month Centered Hip Stable
Type 2C a= 43°-49° b<77° Centered Hip Unstable
Type D a= 43°-49° b>77° Decentered Hip
Type 3 a<43° b>77° Eccentered Hip
Type 4 a<43° b>77° Dislocated Hip
Results 7.8%). Type 2B and C had a slightly higher

The study included 8,695 term infants
(17,390 hips) who underwent developmental hip
dysplasia screening using the Graf USG method
between 2020 and 2022, within 30-90 days
after birth at Konya City Hospital by individuals
from Konya and its surrounding areas. Of the
patients, slightly over half (52.5%) were male
and the remaining were female (47.5%). The
mean age of the first USG examination was
55.64+14.49 days, while the mean gestational
age at the time of the first USG examination
was 7.94+2.07 weeks. The majority of babies
(93.6%) underwent USG screening only once.
Of the babies, 6.4% underwent a second USG
and 0.64% underwent a third USG for control
and follow-up purposes based on their first
USG examination results. Eight babies required
a fourth and two babies required a fifth USG
examination (Table 2, 3).

Graf types were evaluated by gender. In the
first USG examinations, Graf types showed a
significant difference by gender for both right
and left hips (p<0.001). The proportion of Type 1
graphs was higher in male infants for both sides
(right: 97%, left: 96.5%), while the Type 2A rate
was higher in female infants (right: 7.2%, left:

number (2.2%, 0.8%) of patients in females,
and for Type 4 rates were equal, but for the
left hip, all Type 4 patients (n=2) were females
(Table 2, 4).

The relationships between Graf types and
USG decisions were investigated. For both
right and left hips, except for patients diagnosed
as ‘NORMAL' with Type 1 Graf, who had a
borderline Graf angle, despite being within
normal limits, it was decided to “re-examine after
1 month” (2.67% and 2.35%, respectively). The
highest rate of “re-examine after 1 month” was
determined for Type 2A Graf types for both right
and left hips (84.49% and 82.02%, respectively)
(p<0.001). Generally, orthopedic consultation
was recommended for Type 2B, 2C, and Type
3 Graf types. The distribution of Graf types was
similar for both right and left hips according to
the second USG decisions (p<0.001). It was
observed that the rate of orthopedic consultation
requests increased for Type 2A Graf hips in
radiologists alongside control USG compared
to the first USG (13.7-20%). Type 2B, 2C, and
Type 3 Graf types were generally directed to
orthopedic consultation (Table 5, 6).
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Table 2. Rate of sex and type of graf

Variable Category N (%) Variable Category N (%)

Sex Female 4127 (47.5)
Male 4568 (52.5)

Graf Types Graf Types

Right Hip 1. USG Type 1 8248 (94.8) Left Hip 1. USG Type 1 8194 (94.2)
Type 2A 432 (5.0) Type 2A 473 (5.4)
Type 2B 8 (0.1) Type 2B 10 (0.1)
Type 2C 4 (0.0) Type 2C 11 (0.1)
Type 4 2(0.0) Type 4 4 (0.0)

Right Hip 2. USG Type 1 491 (5.6) Left Hip 2. USG Type 1 476 (5.5)
Type 2A 52 (0.6) Type 2A 65 (0.7)
Type 2B 10 (0.1) Type 2B 10 (0.1)
Type 2C 3(0.0) Type 2C 5(0.1)
Type 3 2(0.0) Type 3 1(0.0)

Right Hip 3. USG Type 1 44 (0.5) Left Hip 3. USG Type 1 38 (0.4)
Type 2A 6 (0.1) Type 2A 5(0.1)
Type 2B 7(0.1) Type 2B 14 (0.2)

Right Hip 4. USG Type 1 6 (0.1) Left Hip 4. USG Type 1 5(0.1)
Type 2B 2(0.0) Type 2B 3(0.0)

Right Hip 5. USG Type 2A 1(0.0) Left Hip 5. USG Type 1 2(0.0)
Type 2B 1(0.0)

Table 3. Ultrasound imaging day
Mean*SS Median; Min-Max

Birth Week 38.22+0.65 38; 38-42

Age (Month) 18.26+7.62 17.7,5.5-34.3

Ultrasound imaging day

1.USG (n=8695) 55.64+14.49 53; 30-90

2.USG (n=558) 84.23+20.3 82; 41-206

3.USG (n=56) 110.0+18.44 107; 84-194

4.USG (n=8) 126.13+23.73 119; 104-176

5.USG (n=2) 125+1.41 125; 124-126
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Table 4. Graf types according to sex

Sex
Female Male
Graf Types Categories N (%) N (%) p
1. USG Right Hip Type 1 1819 (92.5) 4429 (97.0)
Type 2A 298 (7.2) 134 (2.9)
Type 2B 6 (0.1) 2(0.0) <0.001*
Type 2C 3(0.1) 1(0.0)
Type 4 1(0.0) 1(0.0)
1. USG Left Hip Type 1 3786 (91.7) 4408 (96.5)
Type 2A 320 (7.8) 153 (3.4)
Type 2B 7(0.2) 3(0.1)
Type 2C 9(0.2) 2 (0.0) <0007
Type 3 3(0.1) 1(0.0)
Type 4 2(0.0) 0(0.0)
2. USG Right Hip Type 1 316 (86.6) 175 (90.7)
Type 2A 37 (10.1) 15 (7.8)
Type 2B 8(2.2) 2(1.0) 0.256
Type 2C 3(0.8) 0(0.0)
Type 3 1(0.3) 1(0.5)
2. USG Left Hip Type 1 302 (82.7) 174 (90.2)
Type 2A 50 (13.7) 15 (7.8)
Type 2B 8(2.2) 2(1.0) 0.042*
Type 2C 3(0.8) 2(1.0)
Type 2D 1(0.3) 0(0.0)
Type 3 1(0.3) 0(0.0)
3. USG Right Hip Type 1 32 (74.4) 12 (85.7)
Type 2A 5(11.6) 1(7.1) 0.397
Type 2B 6 (14.0) 1(7.1)
3. USG Left Hip Type 1 27 (62.8) 11 (78.6)
Type 2A 4(9.3) 1(7.1) 0.269
Type 2B 12 (27.9) 2 (14.3)
4. USG Right Hip Type 1 6 (85.7) 0(0.0)
Type 2B 1(14.3) 1 (100.0) 0.083
4. USG Left Hip Type 1 5(71.4) 0(0.0) 0.197
Type 2B 2 (28.6) 1(100.0)
5. USG Right Hip Type 2A 0(0.0) 1(100.0) 0.317
Type 2B 1(100.0) 0(0.0)
5. USG Left Hip Type 1 1(100.0) 1(100.0)

*: Significant at the 0.05 level according to chi-square analysis
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Table 5. USG desicions and treatments

Variable Category N (%)
1.Desicion 2 weeks later control 13 (0.1)
3 weeks later control 80 (0.9)
1 month later control 589 (6.8)
Orthopaedics Consultation 54 (0.6)
Normal 7959 (91.5)
2.Desicion 2 weeks later control 12 (0.1)
3 weeks later control 13 (0.1)
1 month later control 56 (0.6)
Orthopaedics Consultation 34 (0.4)
Normal 443 (5.1)
3.Desicion 2 weeks later control 1(0.0)
3 weeks later control 1(0.0)
1 month later control 9(0.1)
Orthopaedics Consultation 14 (0.2)
Normal 32 (0.4)
4.Desicion 1 month later control 1(0.0)
Orthopaedics Consultation 4 (0.0)
Normal 3(0.0)
5.Desicion 1 month later control 1(0.0)
Orthopaedics Consultation 1(0.0)
Additional Imaging Pelvis X-ray 119 (1.4)
UsSG 42 (0.5)
Out Of Follow Up 197 (2.3)
No 8337 (95.9)
Treatment No 8448 (97.2)
Pavlic 34 (0.4)
Frejka splint 11 (0.1)
Pelvic Cast 3(0.01)
Out Of Follow Up 198 (2.3)
Surgical Treatment No 8490 (97.6)
Open Reduction 2 (0.002)
Closed Reduction 5(0.1)
Out Of Follow Up 197 (2.3)
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Table 6. Graf types and USG decisions according to right/left hip

2weeks 3 weeks 1 month Orthopaedics
USG later later later ] Normal
control control control Consultation
Graf Types  Types N (%) N (%) N (%) N (%) N (%) p
Type 1 3(0.03) 41(0.49) 221(2.67) 23(0.27) 7959 (96.50)
. Type2A 10(2.31) 38(8.79) 365(84.49) 19(4.39) 0 (0.0)
;'i::tsl'_lci:’" Type2B 0(00) 1(125) 3(375)  4(50.0) 0(0.0) <0.001*
Type 2C 0(0.0) 0(0.0) 0 (0.0) 4 (100.0) 0 (0.0)
Type 4 0(0.0) 0(0.0) 0(0.0) 2 (100.0) 0(0.0)
Type 1 7(0.08) 25(0.3) 193 (2.35) 11 (0.13) 7958 (97.1)
Type2A 6(1.26) 53(11.2) 388(82.02) 25(5.28) 1(0.21)
1. Decision Type 2B 0 (0.0) 2 (20.0) 6 (60.0) 2 (20.0) 0(0.0) <0.001*
Left Hip Type 2C 0(0.0) 0(0.0) 1(9.1) 10 (90.9) 0 (0.0)
Type 3 0(0.0) 0(0.0) 1 (50.0) 1 (50.0) 0 (0.0)
Type 4 0(0.0) 0(0.0) 0(0.0) 4 (100.0) 0(0.0)
Type 1 4(0.81) 6(1.22) 24 (4.88) 14 (2.88) 443 (90.22)
Type 2A 8(15.38) 7(13.46) 28(53.84) 9(13.70) 0(0.0)
2. Desicion
Right Hip Type 2B 0 (0.0) 0(0.0) 2 (20.0) 8 (80.0) 0(0.0) <0.001*
Type 2C 0(0.0) 0(0.0) 0 (0.0) 3(100.0) 0 (0.0)
Type 3 0(0.0) 0(0.0) 2(100.0) 0 (0.0) 0(0.0)
Type 1 5(1.05) 5(1.05) 16 (3.36) 7(1.47) 443 (93.06)
Type 2A 7 (10.76) 8(12.30) 37(56.92) 13 (20) 0 (0.0)
2. Decision Type 2B 0 (0.0) 0(0.0) 2 (20.0) 8 (80.0) 0 (0.0) <0.001*
Left Hip Type2C 0(0.0) 0(0.0) 0 (0.0) 5(100.0) 0 (0.0)
Type2D 0 (0.0) 0(0.0) 0(0.0) 1(100.0) 0 (0.0)
Type 3 0(0.0) 0(0.0) 1(100.0) 0 (0.0) 0 (0.0)
Type 1 1(2.27) 0(0.0) 4 (9.09) 7 (15.9) 32 (72.7)
3. Desicion
Right Hip Type 2A 0 (0.0) 1(16.67) 3(50.0) 2 (33.3) 0(0.0) 0.002*
Type 2B 0 (0.0) 0(0.0) 2 (28.57) 5(71.42) 0 (0.0)
Type 1 0(0.0) 1(2.63) 2 (5.26) 3(7.89) 32 (84.21)
3. Decision
Left Hip Type 2A 0 (0.0) 0(0.0) 3 (60.0) 2 (40.0) 0(0.0) <0.001*
Type2B 1(7.14) 0(0.0) 4 (28.57) 9 (64.28) 0 (0.0)
1 month later control Orthopaedics Consultation Normal
4. Desicion  Type 1 1(16.7) 2(33.3) 3(50.0) 0.564
Right Hip Type2B 0 (0.0) 2(100.0) 0 (0.0)
1 month later control Orthopaedics Consultation Normal
4. Decision Type 1 1(20.0) 1(20.0) 3(60.0) 0.439
Left Hip Type 2B 0 (0.0) 3(100.0) 0 (0.0)
1 month later control Orthopaedics Consultation
5. Decision  Type 2A 1(100.0) 0(0.0) 0.317
Left Hip Type 2B 0 (0.0) 1 (100.0)
1 month later control Orthopaedics Consultation
i;the:i':m" Type1  1(50.0) 1(50.0) N/A

*: Significant at the 0.05 level according to chi-square analysis
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Following the initial evaluation, 48.4% of
patients who received abnormal results returned
to normal after the second evaluation, 3.7%
after the third USG, and 0.4% after the fourth
USG. Among patients who did not return to
normal regardless of the number of USG, 26.5%
(n=195) were evaluated as being out of follow-up
because they did not have any health records in
the national health database. Pelvic X-ray was
requested for 15.9% of patients, and additional
USGs were requested for 5.7% of patients
beyond our study periods. Pavlik treatment was
applied to 4.2% of patients who did not return
to normal, Frejka pillow treatment was applied
to 1.5%, and only 3 patients received pelvic-
cast treatment. Open reduction was applied to
2 patients, while adductor tenotomy and closed
reduction surgery were applied to 5 patients
(Table 5). No patients who continued their USG
control and treatment regularly required surgical
treatment requiring osteotomy.

The relationship between the outcomes of
patients who did not return to normal and non-

surgical treatments and evaluations after USG
was evaluated. A significant relationship was
found between decisions and treatments after
the first evaluation (p<0.001). Most patients
who received a normal and control USG did not
receive treatment and remained out of follow-
up by 27.3%. Pavlik treatment was applied to
3.2% of patients and Frejka pillow treatment
was applied to 1.5% of USG control patients.
Approximately 73% of patients who were
referred for orthopedic consultation did not
receive treatment and remained out of follow-
up, while the remaining patients received Pavlik
treatment (16.7%), Frejka pillow (1.9%), and
pelvic-cast treatment (3.7%). At the second
follow-up, approximately 59.3-44.1% of patients
who were referred for orthopedic consultation
did not receive treatment, while Pavlik treatment
was applied to 14.8-26.5% of patients and
Frejka pillow treatment was applied to 3.7-
11.8% of patients. Only Pavlik treatment was
observed for children who had fourth and fifth
USG controls, and no surgical treatment was
needed (Table 7).

Table 7. Follow up of patiens whose USG do not return to normal

. Frejka Pelvic Out of
Treatment No Yes Pavlic Splint Cast Follow Up
N (%) N (%) N (%) N (%) N (%) N (%) p
1.USG desicion
Control USG 462 (67.7) 1(0.1) 22(3.2) 10(1.5) 1(0.1) 186(27.3) <0.001*
Orthopaedics Consultation 30 (55.6) 23.7) 9(¢16.7) 1(19) 2(3.7) 10(18.5)
Normal 7956 (99.7) O 1(0.01) O 0 2(0.02)
2.USG desicion
Control USG 48 (59.3) 1(1.2) 12(14.8) 3(3.7) 17 (21.0)  <0.0071*
Orthopaedics Consultation 15 (44.1) 2(59) 9(265) 4(11.8) ... 4 (11.8)
Normal 443 (100.0) 0 0 0 0
3.USG desicion
Control USG 4 (36.4) 3(27.3) 4(364) .. 0 <0.001*
Orthopaedics Consultation 4 (28.6) 6(42.9) 2(14.3) ... 2(14.3)
Normal 32 (100.0) 0 0 0
4.USG desicion
Control USG 0 1(100.0) 0.046
Orthopaedics Consultation 1 (25.0) 3 (75.0)
Normal 3 (100.0) 0
5.USG desicion
Control USG 1 (100.0) N/A
1(100.0)

*: Significant at the 0.05 level according to chi-square analysis
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Discussion

Ultrasonography represents a
straightforward, cost-effective, and non-invasive
technique for the early detection of DDH. It not
only permits treatment through uncomplicated
methods but also aids in averting potential
complications. Our research corroborates
this standpoint by revealing that none of the
infants subjected to routine USG screenings
necessitated surgical osteotomy.

In particular, USG is the primary screening
method for cases where complete ossification
has not occurred in infants under six months
of age [5]. Once ossification increases after
six months, pelvic X-rays are preferred over
USG. Many developed countries routinely
use USG-assisted screening methods [6]. In
Tarkiye, the Graf USG method is part of the free
routine screening program for all newborns.
This study aims to investigate the incidence
of developmental hip dysplasia in the Konya
region by analyzing the results of patients who
underwent USG within 30 to 90 days after term
birth at Konya City Hospital. Additionally, the
study aims to explore the outcomes of infants
with abnormal results.

Various studies in the literature indicate that
developmental hip dysplasia (DDH) incidence
varies according to geographical region and
cultural habits, ranging from 0.01% to 6.6% [7].
Studies on the incidence of DDH using various
physical examination and imaging methods
show rates ranging from 0.5% to 1.5% [2].
Dongsheng Zhu’s study in China analyzed the
results of 9803 infants and reported a DDH
incidence rate of 1.19% [8]. Cekic et al. [9] used
the Graf USG method to screen 1162 infants in
the western Mediterranean region and found an
incidence rate of 1.36%. In 1992, Kutlu et al. [10]
conducted a survey of five hospitals in Konya
and found a DDH incidence rate of 1.34%.
Unilateral hip disorders are more common in the
left hip (60%) and less common in the (20%),
while bilateral disorders are less frequent
(20%). In our study, the results of 8695 term
babies who underwent hip USG screening at
Konya City Hospital and came from Konya and
its surroundings were scanned from the system.
The gender distribution was approximately
homogeneous. As a result of the first USG,
normal hips were found in 94.8% of the and
94.2% of the left hip. Considering Type 2B and

higher types, the incidence of GKD was 0.2%
for the and 0.4% for the left hip. Additionally, in
our study, Type 1 hips were significantly more
common in boys, while Type 2A hips were
significantly more common in girls. Type 2B, C
4 hips were also more common in girls.

In Graf Type 2A hips, which describe
insufficient development of the hip joint,
only follow-up was reported to result in 97%
improvement [11]. In Roovers et al.’s [12] study,
the rate of return to normal was reported as 95%
for Type 2A (+) hips and 95% for Type 2A (-)
hips. According to a study conducted in Turkiye,
Type 2A hip is more common in newborn girls
than in boys. Among 431 Type 2A hips, 225
out of 285 hips (79%) that were completely
followed up returned to normal. The hips of
newborn boys are more likely to spontaneously
normalize than those of girls at 6-7 weeks of
age [13]. In a study conducted in Mongolia, of
147 infants who continued to be followed up
out of 174 babies with Type 2A, 3 hips at the
first examination, 121 returned to normal at
the second USG and 26 returned to normal at
the third ultrasound [14]. In our study, 48.4% of
patients who did not have a normal result in the
first ultrasound returned to normal in the second
USG, and 3.7% returned to normal in the third
USG. In 26.5% of babies, no record was found
in our hospital or the national health database,
so they were considered lost to follow-up.

According to some published reports, Type
2A cases may experience deterioration after the
initial USG. A study that examined 201 Type 2A
cases found that 4 cases remained stable at first
but progressed to Type 2B during later follow-
up assessments, while 6 cases deteriorated to
Type 2C [9]. Duramaz et al. [15] conducted a
study in which routine USG examinations were
performed two weeks after the diagnosis of Type
2A in infants. Pavlik bandages were applied to
infants with persistent Type 2A on the follow-up
USG examination. For hips that reverted to Type
1 with Pavlik, treatment was extended to 12
weeks, while closed/open reduction treatments
were performed for stubborn Type 2A cases.
In another study conducted in our country, it
was reported that 71 of 78 infants who did not
miss their follow-up appointments returned to
normal without treatment, while 56 infants did
not continue their follow-up appointments [16].
In our study, among 273 infants diagnosed with
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Type 2A on the right side on their first USG,
16.1% remained Type 2A, 1.8% progressed to
Type 2B, and 1.1% deteriorated to Type 2C on
their second USG. 81% of the infants were lost
to follow-up. Among 301 infants diagnosed with
Type 2A on the left side on their first USG, 15.3%
remained Type 2A, 3.3% progressed to Type
2B, and 0.3% deteriorated to Type 2C on their
second USG. Thirty-two infants were followed
and treated with the Pavlik method, and 11 were
followed with the Frejka pillow. Closed reduction
was required for five patients who showed
deterioration or had hips of Type 2B or above,
and two patients required open reduction and
pelvic-pedal plaster cast treatment. Three
patients were treated with closed reduction
and pelvic radiography after the follow-up USG
examination, as per the surgical preference
based on the initial USG results. No patient who
received regular ultrasound follow-up required
surgery requiring osteotomy.

The main advantage of USG is that it is
non-invasive, low-cost, and does not involve
radiation. However, the results are dependent
on various factors, such as the operator’s
experience and the equipment used, which
may sometimes require orthopedists to perform
additional imaging, such as pelvic X-rays. In
our study, pelvic X-rays were taken in 117
patients. In the first USG examination, Type 2A
was detected in 49.6% of the joints, Type 2B
in 5%, and Type 2C or higher in 5.9%. On the
left side, Type 2A was detected in 60.5%, Type
2B in 8.4%, and Type 2C or higher in 12.6%.
Of these, 68.1% underwent two or more follow-
up USG examinations, and 42.4% required
treatment such as Pavlik harness, Frejka pillow,
or open/closed reduction and pelvic-foot cast.
In two patients (0.8%) who underwent pelvic
X-rays, pathology-immaturity was detected on
USG, but the surgeon made a normal diagnosis
and did not follow up with treatment.

It has been observed that in our country,
USG screening is mainly followed by
primary healthcare facilities and referred to
pediatricians. Therefore, the decisions made
by radiologists based on USG results are also
essential for us as orthopedists. A NORMAL
decision is mostly made for patients diagnosed
with Type 1 hip in USG, but as the angles are
borderline, follow-up USG is recommended.
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When it comes to Type 2A results, while follow-
up USG is recommended, radiologists suggest
orthopedic consultation for treatment in Type 2B
and above hips. It is observed that the rate of
orthopedic consultation for treatment or follow-
up of Type 2A hips in the second USG increases
from the right/left hip ratio of 4.39%/5.28%
to 13.70%/20%, aiming for the orthopedist to
perform the treatment or follow-up.

In our study, which examined a substantial
population, the lack of recording of intrauterine
problems, birth positions, and family histories
of babies whose USG results were evaluated,
as well as the inability to determine the fate of
some babies due to the parents’ failure to attend
follow-up appointments for various reasons,
can be considered limitations of our study. In
addition, the fact that the results were based
on our hospital’'s database and that the USG
was performed by multiple physicians are also
limitations.

In conclusion, screening with USG is a
simple, inexpensive, and non-invasive method
that enables early diagnosis of DDH, and allows
for treatment with simple modalities, as well
as the prevention of complications. Our study
supports this thesis by showing that none of the
babies who underwent regular USG screenings
required surgical osteotomy. Nevertheless, the
percentage of patients who did not continue with
their follow-ups despite abnormal results is still
high, highlighting the need for various measures
to increase parental awareness in this regard.
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