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ABSTRACT

Background: Pelvic osteotomies are often necessary during the surgical
treatment of Developmental dysplasia of the hip (DDH). This study aims to
Keyword: pelvic analyze the short-term outcomes of Dega pelvic osteotomy (DPO) and high
osteotomy, Developmental | trans-iliac incomplete bi-cortical osteotomy (HTIBO) in managing DDH.
dysplasia of the hip, high Patients and Methods; This prospective study included 41 patients (51
trans-iliac incomplete bi- hips) aged 11 to 35 months with DDH (Ténnis grade Il and IV). The
cortical osteotomy, HTIBO | patients were divided into two groups: Group A (26 hips), managed with
DPO, and Group B (25 hips) with HTIBO. The patients were assessed
clinically and radiologically according to Severin classifications. Results:
With a minimum follow-up of 8 months, both groups significantly improved
" Corresponding author: the acetabular index (Al) (p < 0.001). Postoperative Al was significantly

Mohamed Abdelmoniem better in Group B (p < 0.001). The clinical evaluation and complication rates
Elnkhely Mobile: were insignificant between the groups. There were no reported cases of
+201122522800 bone-crushing or graft slippage in the HTIBO group; in contrast, there were
E-mail: two cases under 18 months old within the DPO group. Conclusion: HTIBO
mohammed.abdelmoniem@ | is a safe and effective alternative to DPO in the treatment of DDH and
med.aswu.edu achieves better results in children under 18 months old.

INTRODUCTION

Developmental dysplasia of the hip (DDH) is a spectrum of pathological changes affecting
the developing hip joint, ranging from mild to severe forms frequently associated with newborn
hip instability (1). As the most prevalent hip disorder in pediatric populations, DDH affects
approximately 1 in 1,000 children (0.1%) at birth, with a notable predominance in females, who
account for 80% of cases. Furthermore, the left hip is more frequently involved, occurring in
60% of affected individuals (2).

The fundamental goal of the treatment of DDH is to attain stable and concentric reduced
hip joints to facilitate normal joint growth. Surgical intervention is typically indicated for two
groups of children: those who do not respond to initial splinting and those diagnosed later who
are unsuitable for non-surgical treatment. The likelihood of requiring extensive surgical
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procedures increases with the child's age (3). Such procedures may include open reduction with
soft tissue stabilization followed by casting. In children over 18 months, pelvic and /or femoral
osteotomies may be added to restore a typical anatomical hip joint configuration (4).

Controversies persist regarding the optimal management strategies for DDH, particularly
concerning the types of pelvic osteotomies employed. The choice among various osteotomy
techniques is often not definitive Commonly utilized pelvic osteotomies include Salter,
Pemberton, San Diego, and Dega pelvic osteotomy (DPO) (5-8) and, recently, High Trans-iliac
Incomplete Bi-cortical Osteotomy (HTIBO) (9). The primary goals of pelvic osteotomy are to
enhance coverage of the femoral head and achieve reduction stability of the hip joint (10,11).

The selection of an appropriate pelvic osteotomy is generally influenced by the patient's
age (5,11), the degree of correction required (11-13), and the surgeon's preference (11,14,15).
Pelvic osteotomy is typically performed after 18 months (6,8,11) to avoid crushing soft, thin
bones in younger ages (16,19). However, some authors advocate for earlier intervention before
one year of age, specifically at six months (16), twelve months (17), and fourteen months
(18,19). The timing of pelvic osteotomy in this younger demographic remains a topic of
considerable debate (16).

HTIBO is a novel reshaping pelvic osteotomy described by H. Amin et al. that increases
head coverage and improves the acetabular index in treating DDH. The osteotomy line starts at
the iliac crest proximal to the anterior superior iliac spine (ASIS) in a straight line. It ends just
above the triradiate cartilage's posterior limb, leaving the posterior column intact and acting as a
reshaping pelvic osteotomy (9).

Meanwhile, the results of HTIBO still need more multicentric studies and longer-term results to
evaluate the magnitude of acetabular coverage, complications, AVN rate, and age limits.
Furthermore, we hypothesize that HTIBO may entitle the surgeon to perform it in a younger age
group (below 18 months), as the sizeable distal osteotomized bone fragment supports
manipulating the soft iliac bone in this age group.

The current study aims to analyze the short-term clinical and functional results of HTIBO
compared to DPO in managing DDH in pediatric patients, especially those under 18 months of
age. We hypothesize that HTIBO will demonstrate preliminary superior acetabular index
improvement and a lower complication rate than DPO in different age groups.

PATIENTS AND METHODS

This prospective cohort multicenter study included 41 patients with 51 involved hips with
DDH between March 2022 and August 2024 at Aswan university hospital (Aswan University)
and Abo EI-Resh Hospital of Children (Cairo University). The sample size was calculated based
on the effect size of previous studies.

The current study included children between 11 and 35 months old with
unilateral/bilateral DDH Tonnis classification grades Il and IV (20). We excluded cases of
previous hip septic arthritis, arthrogryposis, ligamentous hyperlaxity, neuromuscular disorders,
femoral shortening osteotomy, or revision surgery.
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The patients were divided into two groups based on surgeon preference and awareness of
the new HTIBO osteotomy: Group A, composed of 20 patients (26 hips) with DDH treated by
DPO, and Group B, composed of 21 patients (25 hips) with DDH treated by HTIBO.

Surgical technique

All  hips (both groups) received operative treatment in the form of
Open reduction, capsulorrhaphy, and pelvic osteotomy; DPO in group A and HTIBO in group B,
followed by immobilization in a hip spica cast for 10 weeks.

All surgeries were performed in the supine position on a radiolucent table while under
general anesthesia. Placing a roll under the ilium lifted the affected side somewhat. The whole
lower extremity and pelvis were prepped and draped. The initial step was to perform an adductor
tenotomy. Then, the bikini-incision of the hip anterior approach was performed, advancing
between the sartorius and tensor fascia lata muscles.

(2).

The lateral femoral cutaneous nerve has been found and preserved. The iliac apophysis
was separated with subperiosteal dissection on both sides of the iliac bone, followed by intra-
muscular tenotomy of the iliopsoas tendon and release of the direct head of rectus femoris
muscle. The superior and anterior regions of the hip capsule were accessed by lifting the hip
abductors muscles and iliocapsularis. The capsulotomy was done in a line parallel to the iliac and
superior pubic bone. The intracapsular reduction obstacles are removed ( the ligamentum teres,
the transverse acetabular ligament, the tight inferior capsule, and the pulvinar fatty tissue).

Direct vision determined the best hip position for reducing the head and achieving
concentric reduction. Sutures were placed initially before attempting pelvic osteotomy. After
removing the unnecessary superolateral portion of the capsule, the lateral flap was sutured to the
periosteum of the superior pubic ramus and inferior iliac spine using PDS sutures to move the
capsule inferomedially just after performing the pelvic osteotomy and before inserting
interposition bone graft inside the osteotomy gap.

DPO in group A

The planned osteotomy direction was marked on the outer iliac table just proximal to the
AIlIS and directed posterior-medial reaching 1.5 cm away from the greater sciatic notch. The
osteotomy's uppermost point corresponded to the acetabular roof's center. Then, a k wire was
inserted and guided by fluoroscopic control from the lateral starting point of the osteotomy in the
outer iliac cortex and with oblique direction toward the inner cortex medially and exits above the
horizontal limb of the triradiate cartilage. The osteotome was inserted medially and inferiorly in
the same direction as this k wire. The inner cortex was osteotomized from the anterior and
middle sides, keeping intact the posterior part (1-2cm) as a hinge while distal leverage by the
osteotome to open the osteotomy. One or two flakes of a bicortical iliac graft kept the osteotomy
site open. (Fig.1).
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A |
Fig 1: the intra-operative trajectory of the k wire insertion as a guide for DPO (A) surgical field
photo, (B) fluoroscopy image of the osteotomy line.

HTIBO in group B

HTIBO technique was described by H. Amin et al., where the osteotomy started at a point
over the iliac crest, 1 to 2 cm behind to the ASIS. With A straight osteotome, under direct vision,
the osteotomy started at that point and was directed caudally and medially, cutting the outer and
inner table of the iliac bone. The osteotomy stopped at a point located posteriorly just proximal
to the horizontal limb of the triradiate cartilage and lateral to the greater sciatic notch, leaving 1
cm of the posterior column intact. The osteotome was used to spread out the osteotomy site (Fig
2). This osteotomy was done under fluoroscopic control (Fig 3). Then, after confirmation of the
Al correction and optimal femoral head coverage inside the acetabulum, we inserted the
harvested iliac bone graft into the osteotomy held by the osteotomy site's recoil. (9). (fig 2)

Fig 2: intra-operative image demonstrating HTIBO  A: osteotomy line using a straight
osteotomy under direct vision away from the greater sciatic notch and towards a point just
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proximal to the posterior limb of the triradiate cartilage. B: opening the osteotomy. C: impaction
of the bone graft into the osteotomy.

a b

Fig 3: intra-operative fluoroscopic image demonstrating HTIBO a): starting point of the
HTIBO posterior to ASIIS using a straight osteotome, b) the direction of the osteotomy toward
the posterior limb of and away from the greater sciatic notch.

The wound was closed in layers, starting with the split iliac apophysis, which was sutured
anatomically (Fig 4). Postoperatively, the patients were immobilized in a hip spica cast for 8-10
weeks, with the hip in 30° flexion, 10° internal rotation, and 40° abduction.
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Fig 4: anatomical closure of the split iliac apophysis.

The follow-up protocol: The pelvis and both hips were x-rayed on the first day and after
one month postoperatively and then every 3 months postoperatively to assess hip reduction, All,
Shenton line continuity, and AVN according to the Kalamaci classification (20). Clinical and
radiological assessments were performed according to the modified Severin and radiological
Severin classifications, respectively (21, 22). Other clinical recorded data: Hip range of motion
(ROM), leg length discrepancy (LLD), hip pain and limping

Ethical consideration

The Ethical Committee of the Faculty of Medicine at Aswan University (No: aswu
1661/9/22) performed in line with the principles of the Declaration of Helsinki.

Each participating patient's parents or guardians provided written informed permission, which
included a thorough description of the operation procedure and potential problems. All patients'
parents or guardians had the right to refuse participation in the study without impacting the
service or clinical care. They were also permitted to ask questions about the study.

Statistical Analysis

The data was loaded into the computer and analyzed with SPSS version 21. Numbers and
percentages were used to present qualitative data, whereas means, standard deviations, medians,
and interquartile ranges were used for quantitative data. Significance tests were performed (chi-
square for qualitative, student t-test, and Mann Whitney for quantitative parametric and non-
parametric, respectively), with a significance threshold of p equal to or less than 0.05.
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RESULTS

The study included 41 patients (51 hips) with DDH aged between 11 and 35 months. We
divided the patients into two groups: Group A, composed of 20 patients (26 hips) treated by
DPO, and Group B, composed of 21 patients (25 hips) treated by HTIBO.

In group A, the mean follow-up was 17.4 + 4.98 months, ranging from (8 to 24) months,
and in group B. The mean follow-up was 19.5 + 5.07 months, ranging from (12 to 30) months. In
group A, the age ranged from 11 months to 35 months (mean + SD = 19.75 + 7.69). Five
children of dislocated hips were males, while 15 were females. Six patients with bilateral DDH
and 14 unilateral. The left side was affected in 10 patients and the right side in 4 patients. As
regards to the Tonnis classification, four hips were grade 111, while 22 were grade IV. The mean
+ SD pre-operative acetabular index (Al) was 40.96 £ 6.98 ranging from 26 to 52 degrees.

In group B, the age ranged from 12 months to 34 months (mean + SD = 22.1 + 6.74). Six
children of dislocated hips were males, while 15 were females. Four patients had bilateral DDH,
and 17 patients had unilateral hip involvement. Twelve patients had the left side affected, and
five had the right side affected. As regards to the Tonnis classification, six hips were grade IlI,
while 19 were grade IV. The mean = SD pre-operative Al was 38.6 = 3.26, ranging from 32 to
45 degrees.

Follow-up, pre-operative classification, and demographic data (age, gender, and side) did
not show a statistically significant difference between the HTIBO and DPO groups.

. (Table 1)

Table 1: Demographic data distribution and Tonnis classification between the two groups.

Group A Group B P value
(patients=20) (patients =21)
(hips=26) (hips=25)
Age (months)
Mean + SD 19.75+7.73 21.76 £ 6.72 0.379
Median (min-max) 18 (11-35) 20 (12-34)
less than 18 months 9 (45%) 6 (28.6%) 0.274
18 months and more 11 (55%) 15 (71.4%)
Gender
Male 5 (25%) 6 (28.6%) 0.795
Female 15 (75%) 15 (71.4%)
Side
Right 4 (20%) 6 (28.6%)
Left 10 (50%) 11 (52.4%) 0.662
Bilateral 6 (30%) 4 (19%)
Follow up (months)
Mean + SD 17.4+4.98 19.545.07 0.142
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Median (min-max) 18 (8-24) 20 (12-30)

Tonnis grade

I 4 (15.4%) 6 (24%) 0.438
v 22 (84.6%) 19 (76%) '

P value >0.05: non-significant, P value <0.05; statistically significant, p<0.001; highly
significant., SD: standard deviation.

According to the modified Severin classification, in group A (n=26 hips), there were 21
hips grade 1 (Excellent), three hips grade 2 (good), and two hips grade 3 (fair). In contrast, in
group B (n=25 hips), there were 22 hips grade 1 (Excellent), two hips grade 2 (good), and one
hip grade 3 (fair), with no statistically significant difference.

According to radiological Severin’s classification, there was no statistically significant
difference between the two groups. In group A, 22 hips were grade | (normal), two hips were
grade Il (mild dysplasia), one hip was Grade Ill (moderate dysplasia), and one hip was grade IV
(subluxation) (n=26 hips). In contrast, in group B, 22 hips were grade | (normal), one hip was
grade Il (mild dysplasia), and two hips were grade 111 (moderate dysplasia) (n=25 hips). In group
A, the Shenton line was intact in 23 hips and broken in three hips; in contrast, in group B, it was
intact in 23 hips and broken in two hips, with no statistically significant difference. (Table 2)

Table 2: clinical and radiological Results between the studied groups

Group A Group B P value
(patients=20) (patients =21)
(hips=26) (hips=25)
Clinical Severin classification
I 21(80.8%) 22(88%) 0.76
I 3(11.5%) 2(8%)
i 2(7.7%) 1(4%)
Radiological modified Severin’s classification
I 22(84.6%) 22(88%) 0.63
I 2(7.7%) 1(4%)
" 1(3.8%) 2(8%)
v 1(3.8%) 0
Shenton line alignment
Intact 23(88.5%) 23(92%) 0.67
Broken 3(11.5%) 2(8%)

P value >0.05: non-significant, P value <0.05; statistically significant, p<0.001; highly
significant., SD: standard deviation.

Regarding preoperative Al, it was insignificant statistically between groups A and B. The

improvement was significant in the Al at the final follow-up in group B with Al regression with
a P value < 0.001m compared to preoperative Al. Regarding post
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Statistically, there was no significant difference between groups A and B regarding
Postoperative Al after 6 months and the last follow, with significant improvement in group B
rather than group A, especially in children under 18 months. (table 3)

Table 3: Comparison of the acetabular index (Al) between the studied groups

Group A Group B P value
(patients=20) (patients =21)
(hips=26) (hips=25)
Acetabular index
Preoperative
Mean + SD 40.96+6.98 38.64+3.26 0.13
Median (min-max) 41(26-52) 40(32-45)
Postoperative
Mean + SD 26.37+6.9 20.54+3.42 <0.001
Median (min-max) 26.5(7-44) 20(12-32)
After 6 M
Mean + SD 22.7+6.5 16.5+3.59 0.001
Median (min-max) 23(5.5-38) 17(8-28)
Last FU
Mean + SD 18.96+5.37 12.26+3.6 <0.001
Median (min-max) 19.5(5-30) 12(2-25)

In group A, the complication rate was 26.9 % (7 hips); one hip had an intraoperative
anterior inferior iliac spine (AllS) fracture. Two hips had AVN; one was grade 11 Kalamaci, and
the other was grade IV Kalamaci. One hip had overcorrection; the Al was 5°; this case suffered
from varus proximal femur, causing abduction and flexion limitation with limping. There was
also one hip with post-operative subluxation and limping; additionally, this case suffered from a
fracture of the distal femur that healed during the cast period. Two cases ( 2 hips) suffered from
osteotomy site complications: one hip with intra-operative crushing of the distal osteotomy
fragment and the other hip early postoperative graft slippage, and these two cases were under 18
months old.

In group B, the complication rate was 16 % (4 hips); one hip had a postoperative
infection associated with AVN (grade Il Kalamaci), which was presented by 1 cm LLD and
limping. One hip had AVN (grade | Kalamaci) with adduction contracture and limping. One hip
had overcorrection; the Al was 6°. One case suffered from a distal femoral fracture immediately
after hip spica cast removal that healed within 4 weeks using a posterior slab. Group B had no
reports of distal osteotomy fragment crushing or graft slippage among children younger than 18
months.

Statistically, there was no significant difference between groups A and B regarding post-
operative complications. Figures 5 and 6 show two illustrative DDH cases managed by HTIBO
and DPO, respectively.
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Figure 5: an 18-month-old female child with right DDH treated by HTIBO, a and b) pre-
operative x-ray. c) early post-operative follow-up x-ray of hip spica shows the HTIBO
osteotomy. d) 3 months post-operative follow-up x-ray showing the healed site of HTIBO. €) a
24-month follow-up anteroposterior and lateral x-rays of the pelvis and both hip joints show
reduced hip joints and improved Al with intact Shenton lines bilaterally.
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Figure 6: a 16-month-old child with bilateral DDH treated by DPO, a) preoperative x-ray. b)
early postoperative x-ray shows the DPO osteotomy. ¢) A 6-month post-operative x-ray
showed reduced hips and improvement of the Al with intact Shenton lines bilaterally. d) final
follow-up anteroposterior x-ray of the pelvis and both hip joints showing almost normal hip
joints at 12 Months post-operative.
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DISCUSSION

The most effective strategy of treatment for DDH  across various age groups is  still
debatable. Techniques for reduction areused with or without femoral osteotomy.
Hip stiffness, flexion deformity, subluxation, re-dislocation, persistent hip dysplasia, and AVN
were among the high prevalence of sequelae. These side effects happen irrespective
of the method of treatment (23).

In the management of DDH, it was recommended to postpone pelvic osteotomy until the
age of 18 months to avoid crushing soft, thin bones in younger children (16, 19). In contrast,
open reduction and capsulorrhaphy without pelvic osteotomy carry a higher risk of re-operation
(6,8,11,16). Recently, HTIBO was published as a new pelvic osteotomy for surgical management
of the DDH. It achieves optimal correction of the Al with less image intensifier exposure and
less operative time without the need for internal fixation (9).

This prospective comparative cohort study involved 41 DDH patients between the ages of
11 and 35 months. It was divided into two groups: Group A, composed of 20 (26 hips) patients
treated by DPO, and Group B, composed of 21(25 hips) patients treated by HTIBO. We found no
significant relation between modified Severin classification and the patient's age, although we
found a statistically significant relation between modified Severin classification and radiological
Severin. According to preoperative Al, the two groups had no statistically significant difference,
while the postoperative Al after 6 months and the last follow-up Al had a statistically significant
difference. We noticed an improvement in mean Al at the immediate postoperative stage, 6
months, and the last follow-up in group B compared to group A, which was statistically
significant, especially in children under 18 months, where these younger patients were 9 (45%)
in group A and 6 (28.6%) in group B.

Ruszkowski et al. reported the results of surgical management of DDH in 26 patients (33
hips) whose mean age was 15 months at the surgery (range 6 months to 24 months). All patients
were operated on by open reduction, Dega osteotomy, and capsulorrhaphy. The mean follow-up
time was 9.4 (5- 14.5) years. They reported his clinical results as 23 patients (89%) were
satisfactory, and three patients (11%) were unsatisfactory regarding modified Severin’s grading.
The radiological results were satisfactory in 26 hips (79%) (14 hips excellent, 12 good) and
unsatisfactory in 7 hips (21%) (4 hips fair, three poor) according to Severin’s radiographic
classification. He reported that one hip developed dislocation after 5 months and one hip (3%)
developed AVN after surgery (16).

Al-Ghamdi et al. reported the results of surgical management of DDH in 20 patients (21
hips) whose mean age was 55.6 months at the time of the surgery (range 20 months to 100
months). All patients were operated on by open reduction and Dega osteotomy. The mean
follow-up period was 7.3 years. Later, AVN was reported in three cases; two were healed with
no residual deformity, whereas the third hip had obvious head deformity with persistent hip
subluxation. They did not record perioperative complications. (24).

Refae et al., in their study on 25 hips, had a mean age of 1.77 years and a mean follow-up
of 33.3 months. All 25 hips underwent Ming-Hua et al.'s high-cut Dega osteotomy technique
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(25). The femoral shortening was performed in 2 hips. The recorded results were that 22 hips
(88%) were excellent, two (8%) were good, and one (4%) was fair. They reported a 20 %
complication rate (5/20 hips): two hip subluxations, one recurrent dislocation, one developed hip
stiffness, and one skin ulcer (26).

HTIBO differs from the high-cut modification of Dega osteotomy described by Ming-
Hua et al. in starting point and direction (26). The starting point of HTIBO is posterior to ASIS
with a straight direction towards tri-radiate cartilage (9). In contrast, the Ming-Hua osteotomy is
between ASIS and AIIS towards the greater sciatic notch (26). H. Amin et al. presented a
retrospective multicenter comparison analysis between March 2019 and 2021, 72 patients (81
hips) with DDH between 18 and 30 months. HTIBO treated 34 patients (38 hips), while DPO
was used for 38 patients (43 hips) and 52.91 + 7.59. However, 53.74 £ 7.57 were the mean
follow-up times, respectively. They displayed the following findings: Clinical outcomes were
better (P=0.01), post-operative cast time was shorter (P<0.01), and intraoperative x-ray exposure
was lower (P<0.01) in the HTIBO group. In the HTIBO and DPO groups, the final acetabular
indexes were 15.11 + 3.84, 37.68 £ 7.5, and 14.56 + 2.65, 34.47 + 6.26, respectively. They found
that neither group had any instances of hip stiffness, LLD, limping, graft dislodgement, re-
dislocation, infection, nonunion, or cosmetic deformity and that the McKay criteria had
significantly improved (P = 0.01) (27). They documented three AVN type Il Kalamachi cases.
They concluded that their HTIBO is safe and reliable, can be performed on young DDH children
without needing x-ray guidance, and achieved good clinical and radiological results (9).

This current study recorded seven complications (26.9%) in the DPO group (group A),
including an AIIS fracture, AVN, overcorrection, subluxation, osteotomy crushing, and graft
slippage. Four complications (16%) were recorded in the HTIBO group (group B): one hip
experienced a postoperative infection that complicated later with AVN, one hip experienced
AVN with adduction contracture, one case overcorrection, and one case distal femoral fracture
after cast removal. There were no reported cases of bone-crushing at the osteotomy site or graft
slippage in the HTIBO group; in contrast, this was recorded in two cases under 18 months old
within DPO where the number of these younger patients (under 18 months old) was 9 (45%) in
the HTIBO group and 6 (28.6%) in the DPO group.

The postoperative complications were statistically insignificant between HTIBO and
DPO groups.

The advantages of HTIBO are that it relies on direct visualization when performing
osteotomy and significantly decreases the need for fluoroscopic guidance (P < 0.01) by
improving the learning curve. HTIBO provides a thicker, distal osteotomy piece with a long
lever arm, requiring less power to res the acetabulum and reducing the danger of crushing soft
bones. This will support the surgeons in starting early therapy of DDH. (9). Our study reported
that HTIBO was as effective as DPO for treating DDH in young children, and both osteotomies
rapidly improved the Al in children under 18 months due to excellent bone remodeling, so
starting reshaping pelvic osteotomy early in younger children is beneficial in avoiding later
acetabular dysplasia, subluxation, and reoperation. At the same time, HTIB was safer for the
thin, soft bones of younger children (under 18 months) than DPO. However, we recommend that
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further studies and longer-term follow-ups be needed to corroborate these findings, especially in
the pediatric population under 18 months.

Our study has certain limitations. (a) the selected patients were not randomly selected. (b)
the sample size is relatively small. (c) The study only reports short-term results (mean follow-up
times of 17.4 and 19.5 months for the two groups); this is an essential limitation since DDH
outcomes require being investigated over a longer time to determine the hip's long-term stability
and the development of any late complications. (e) We did not apply the McKay criteria to all
patients, as these criteria should apply to children above five years old (27), whereas this was
unsuitable for most of the younger patients in this investigation due to short follow-up.

CONCLUSION

HTIBO may be a suitable alternative to DPO for the treatment of DDH in younger
children with Tonnis grade Il and IV dysplasia. It is safer and more effective for patients
younger than 18 months old and has a superior postoperative acetabular index to DPO, with a
lesser complication rate.
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