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ABSTRACT

Objective: In this study, we sought to evaluate surface electromyography (sEMG) signal attributes of peri-hip
muscles after Pemberton osteotomy in children with unilateral developmental dysplasia (DDH) of the hip.

Methodology: The DDH group consisted of 25 children with unilateral DDH who underwent Pemberton
osteotomy, and the benchmark group consisted of 25 healthy children of approximately the same age. When
the two groups of children underwent her sSEMG test, the bilateral gluteus maximus, rectus femoris, mean top
of the hamstring, and tensor her belt top root mean square (RMS) were recorded.

Results and Findings: Normal postoperative follow-up in the DDH group was 29.79 + 27.33 weeks. Compared
to the control group, the DDH group had significantly smaller mean RMS values of the affected hamstring
muscles (P<0.05) and significantly greater mean RMS values of the reverse tensor femoris muscle during
walking. was significantly larger than one. Affected gluteus maximus when remaining in DDH group (P<0.05).

Conclusion: sSEMG exercises of peri-hip muscles in children with unilateral DDH who underwent femoral
osteotomy and matching Pemberton osteotomy showed imbalance and compensatory stretching during
standing and walking field. The hip muscles' rehabilitation program must be strengthened following unilateral
DDH.

Keywords: femoral osteotomy, unilateral developmental dysplasia, Pemberton osteotomy, surface
electromyography.

INTRODUCTION

Developmental dysplasia of the hip (DDH), which manifests in infancy or early childhood with
symptoms ranging from dysplasia to hip dislocation, is caused by faulty hip development. The phrase
"developmental dislocation of the hip," which was previously used, is preferred because not all cases are
apparent or recognised at birth. Since development accounts for the wide range of anomalies in the hip joint,
developmental will be more accurate. From modest hip instability to outright dislocation, the presentation
varies. The specific cause is still unknown. It is multifactorial in nature, with contributions from genetic,
environmental, and mechanical elements. The focus of this article is on healthy infants with DDH rather than
teratogenicity or neuromuscular dysplasia caused by genetics or syndromes. Numerous genetic loci have been
found in situations of family inheritance (Nandhagopal, 2021).

To avoid early osteoarthritis and/or residual DDH, which causes limping, early diagnosis and treatment
are beneficial. To arrive at the general goal of accomplishing a concentric hip decrease, a few strategies are
conceivable. Although recent advancements in the last five to ten years have focused on the best observation
techniques, imaging modalities to direct treatment, results evaluation of treatment strategies, and refining signs
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for treatment, the goals and strategies of treatment have largely remained unchanged. It is important that
specialists and patients' families perceive how troublesome and hazardous treating a dysplastic hip might be.

Notwithstanding the way that there are contrasts in treatment in light of extraordinary patient factors,
the accompanying procedure is commonly considered (Table 1). At the point when hip shakiness or separation
in a new born child is laid out, treatment generally starts with a support, for example, a Pavlik saddle or a
kidnapping orthosis. Shut decrease and the utilization of a hip spica cast are powerful medicines for disengaged
patients between the ages of 6 and year and a half. Patients who are between the ages of 12 and year and a half
or who can't achieve a concentric hip decrease utilizing shut procedures are normally seen as candidates for
open careful hip decrease. Since new born children younger than a half year every so often need shut or open
hip decrease in the event that supporting treatment is fruitless, there are exceptions to this general methodology.
Osteotomies, such as the femoral shortening osteotomy and the pelvic osteotomy, are considered options for
hip disengagement in elderly patients in order to alleviate strain on the hip decrease and treat patients who have
a lingering shallow dysplastic hip bone socket. Periacetabular osteotomy (PAO) is utilized to treat youths and
youthful grown-ups with suggestive acetabula dysplasia to hold the regular hip joint and save hip substitution
medical procedure.

Table 1: Hip Dislocation Treatment Protocol

Age Treatment Comments

Less than 6 | abduction orthosis (also known as a Pavlik harness) | -

months

6-18 m hip spica cast and a closed reduction while under | If the attempt to remove the
general anaesthesia. orthosis through abduction is

unsuccessful, the patient will
undergo a closed reduction when
they are less than 6 months old.

Less than 12- | Reduced hip opening In the event that a past shut
18 m decrease endeavor fizzled, give
an open decrease a shot children
more youthful than one year old.
Less than 2 | Regardless of femoral shortening osteotomy, open | Depending on how much tension
yIS. hip reduction needs to be let go in order to
reduce hip size, a femoral
shortening osteotomy may be
required, though it is not always.

3-8yrs Open hip decrease regardless of pelvic osteotomy, | Remaining acetabular dysplasia
femoral shortening osteotomy, or both. may, but is not usually, treated
by a pelvic osteotomy.

More than 8 | Observation versus open hip reduction for potential | Unpopular; attempts at hip open
years arthroplasty. reductions in people beyond the
age of 8 have been shown to
have worse results.
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1.1. Pelvic Osteotomies

An acetabulum that is shallow and/or vertically oriented is typically indicative of acetabular dysplasia.
Due to aberrant edge contact loading or insufficient covering to hold the femoral head in a decreased posture,
these conditions cause arthritis to progress more quickly. Pelvic osteotomies may be necessary in patients with
persistent acetabular dysplasia who have not responded to initial therapy. This will allow the acetabulum to
resume developing more normally. The hip bone socket has been shown to remake over the course of growing
up to mature 5 years, 46 considering proceeding with improvement within the sight of a very much found hip.
As aresult, these procedures are often only performed on older children. Because of this, the osteotomy's timing
is debatable, although being routinely done between the ages of 3 and 5 in cases of residual acetabular
dysplasia.

The Salter, Pemberton, and Dega are the names of the three most popular pelvic osteotomies. The only
variation between these osteotomies is how far or which way the cut is completed above the acetabulum (Figure
1). Current research suggests that the radiological and clinical outcomes of the various osteotomy procedures
used to treat residual acetabula dysplasia are nearly identical. Although there is no set age limit for the

aforementioned osteotomies. it becomes more difficult as one oets older to nrovide sufficient acetabula
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inclusion of the dysplastic hip with a single osteotomy.. A triple innominate osteotomy may be an option for
older children, often >6 years old, who have an open tri-radiate cartilage development centre. In the triple
innominate osteotomy, all three of the osseous zones around the acetabulum are sliced, allowing for the
acetabulum's free reorientation and greater acetabula dysplasia correction (Figure 2).

Quiter Surface View

Pemberton San Diego

Inner Surface View

Figure 1: Diagram of Salter, Dega, and Pemberton osteotomies

Source: (Krishnamoorthy, 2022)
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Double innominate Steel’s triple innominate

Spherical periacetabular Bernese periacetabular Chiari
Figure 2: Lateral pelvic image showing triple innominate osteotomies around the acetabulum
Source: (Shibata, 2015)
2. LITERATURE REVIEW

(Su, 2022) The pelvic osteotomy was carried out by using the inner ilium method. From March 2016
to May 2018, we looked back at 79 individuals who underwent open surgery at our institution and were later
diagnosed with DDH. 40 patients got an internal "L-formed" ilium Pemberton osteotomy (ILSO), while 39
patients went through an external ilium Pemberton osteotomy (PO).

(Suvorov, 2022) followed SPO in order to assess risk variables and identify radiological parameters
that might be related to outcomes. Analysis of 17 patients' results (22 hips). The patient's age, the preoperative
value of the acetabular index (Al), and the DDH Tonn is grade were among the risk variables, as were those
that depended on the surgeon (amount of Al correction). We referred to distance "d" and the lateral rotation
angle as radiological characteristics that might be related to the degree of Al correction. SPO permits Al
correction in the ranges of 24.1° to 6.5°. 95.5% of patients had excellent and good clinical outcomes, while
86.4% had outstanding and good radiological outcomes. Aged patients and greater preoperative Al values were
risk variables that did not depend on the surgeon (p < 0.05). The radiological measure "d" was identified as
one that would suggest adequate Al correction (p< 0.05).

(Wirries, 2022) looked at whether patients who had Ganz's periace tabular osteotomy (PAQO), a system
that holds the back section, were more active in sports than those who had conventional triple pelvic osteotomy
(TPO) to treat hip dysplasia. The review group included 34 PAO patients who were treated between 2012 and
2016 as well as 102 TPO patients whose clinical results had been distributed in advance. After PAO, the clinical
markers developed further in an impressive manner, taking an average of 4.4 years (p < 0.05).

(Yanagimoto, 2005) 74 hips from 69 people who had Chiari osteotomy for DDH were analyzed. 13
years on normal passed after a medical procedure prior to being followed up. Utilizing hip appraisals from the
Japanese Orthopedic Association (JOA), clinical signs were assessed. According to radiographs, osteoarthritis
progressed into the joint space. We tried to pinpoint factors, especially those connected with sickness stage and
femoral head shape that impacted the drawn out results of Chiari osteotomy. Preoperatively, the mean all out
JOA score was 72; toward the finish of the development, it was 87. In 66 hips, it had improved, and in 7, it had
deteriorated. At the hour of medical procedure, the more regrettable occurrences were all generally far along,
and the femoral head was round in six of the most pessimistic scenarios. A round femoral head and moderate
DDH in the hips prompted unfortunate outcomes and postoperative joint space limitation.
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(Jéger, 2008) various reconstruction procedures' surgical specialisations and methods have been
investigated and presented. The outcomes of specified surgical techniques are examined and contrasted with
personal experiences based on a review of the literature. The clinical long-term result of specified
reconstructive surgery on the hip joint in children and adolescents is only dimly known. Acetabuloplasty and
Salter osteotomy are commonly used to treat DDH in young children. In late teens and young adulthood, triple
and periacetabular osteotomies have demonstrated good effects. When the triradiate cartilage (growth plate) is
closed, the Ganz osteotomy can have positive results. Today, pelvic osteotomies are rarely indicated as a single
treatment, and intertrochanteric varus and femoral derotation osteotomies may function as supplementary
procedures.

2.1.Objective of the study
The current study was carried out:

e The sEMG signal of the muscle close the hip joint was compared within the DDH group, that had
Pemberton surgical procedure combined with limb osteotomy, and also the management group.

e To evaluate patients from the angle of microscopic electromyogram activity, monitor the options of
muscle activity throughout daily activities, and provides a useful resource for making rehabilitation
programmes.

2.2.Limitation of the study

e There were no clinical scores obtained prior to the procedure to contrast with the outcomes after the
procedure. We were unable to obtain all morphological boundaries from the patients, which would
have allowed us to investigate potential foundations for radiolocation.

e There were sufficient numbers of patients treated with either open decrease alone or open decrease
combined with pelvic osteotomy to group patient results. We believe that the greatest flaw in itself is
the lack of follow-up; Longer follow-ups may be necessary to comprehend long-term effects in this
quiet population.

e We have taken the specific age group 2-6 yrs children.

e We have accumulated the information just Iraq Country.

3. RESEARH METHODOLOGY
3.1.Research Design

This study included children with DDH treated in Aldiwaniyah teaching hospital Hospital in between June
2019 and September 2021.

3.2.Sampling Techniques
3.2.1. Sample Size: 25 patients were selected as the DDH Group in Iraq
3.2.2. Sampling Population: Healthy students of DDH group treated at Aldiwaniyah teaching hospital.
pediatric orthopedic department in Iraq.
3.3.Inclusion and Exclusion Criteria

The following were the inclusion requirements:

Age : 2-6 years of age Children

Having the contralateral hip joint foster regularly in Children with unilateral DDH

No metabolic illnesses;

Full subsequent information,

No set of experiences of different medical procedures in the lower limits beside the previously
mentioned systems.

The following were the exclusion requirements:

e Patients with bilateral DDH;
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e DDH cases treated with various osteotomies;
e Nerve damage sustained after surgery; and
3.4. Evaluation techniques and metrics

Twelve and twenty-four months after the operation, children underwent lower limb SEMG testing;
children in the control group underwent the tests concurrently. The most recent follow-up findings were
studied.

The parents or children's legal guardians provided their written approval. The FlexComp sSEMG test
system was utilised to conduct the test in the SEMG room. The test terminal was a dry, dispensable triode with
a 1.0-cm cathode width and a 5.6-cm external breadth. The reference terminal focus was 2 cm away from the
recording anode. To completely degrease the effective skin, both lower furthest points of the patients were
completely uncovered and cleaned with 75% restorative liquor. The cathodes were situated lined up with the
bearing of the long hub of the muscle filaments in the vastest area of the two-sided rectus femoris, average top
of the hamstring (inner), and gluteus maximus muscles. Standing and moving around while collecting SEMG
signals as shown in table 2 or figure 3.

Table 2: DDH and control children's general data

DDH Group Control Group P
M S.D M S.D
Last SEMG test | 83.23 25.32 89.00 25.30 0.98
(age)
Weight (Kg) 26.03 9.26 27.36 7.42 0.856
Height (cm) 123.02 14.36 126.36 12.36 0.442
BMI 17.36 2.99 17.23 2.09 0.900
Significant contrasts between the two groups (P>0.05)
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Figure 3: DDH and control children's general data

Standing Requirement: The patients had to stand unassisted for 30 seconds, relax their bodies completely,
maintain a straight posture, stand parallel to their shoulders, and remain stable. For analysis, the most steady
30 second signal information was chosen.

Walking requirement: The patients must stroll at their own pace for two minutes on a walkway that is eight
metres long. Root mean square (RMS) processing turned into carried out at the recorded SEMG the use of the
instrument's sign processing software, Bioneuro Infiniti, and the everyday RMS of the planned muscle turned
into in reality inspected.
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Declaration of patient consent
The authors certify that they have obtained all appropriate
patient consent forms. In the form the patient(s) has/have
given his/her/their consent for his/her/their images and other
clinical information to be reported in the journal. The patients
understand that their names and initials will not be published
and due elJorts will be made to conceal their identity, but
anonymity cannot be guaranteed

3.5.Tools used for Statistical investigation

All data was introduced as x+s. The factual investigation was performed utilizing SPSS 25.0. The
matched sample t-test was applied since the values of the reciprocal rectus femoris while walking and the tensor
sash lata and hamstrings (internal) in the standing position all fell inside the ordinary circulation. The Wilcoxon
rank-total test was applied since the excess information didn't fit the typical dissemination. The deliberate
information for the DDH group didn't match the typical conveyance of the control group; thus the Mann-
Whitney U test was applied. A measurable contrast was exhibited by a P value under 0.05.

» T-test: T-tests compare two groups' means. Hypothesis testing uses it to evaluate in the event that a
methodology or treatment influences the number of inhabitants in interest or on the other hand
assuming two groups are unique.

» Mann-Whitney U test: At the factor whilst the reliant variable is ordinal or ceaseless but now no
longer frequently conveyed, the Mann-Whitney U take a look at is applied to study contrasts among
self-sustaining groups.

4. RESULT & DISCUSSION

Table 3: Cronbach’s value

Reliability Statistics
Value of
Cronbach's Alpha Items
756 15

As properly as giving statistics at the connections among the scale's constituent things, the unwavering
exceptional investigation makes a group of frequently used scale dependability measures. The most regularly
used signal of inner consistency is Cronbach's alpha. We can see (table 3) that the Cronbach's alpha for this
unique example of statistics is 0.756, displaying a raised degree of internal consistency for our scale.

4.1.Sample Adequacy
Table 4: Test of Bartlett’s
Bartlett's Test of Approx. Chi-Square 540.239
Sphericity df 10
Sig. .000

KMO is used to assess how well the parts make sense of each other concerning incomplete relationship
between's the factors. KMO values around 1.0 are amazing, while those underneath 0.5 are considered
unsuitable. Most scholastics presently fight that factor examination can start with a KMO of no less than 0.80.
In table 4 our result gave us a KMO esteem of.851. This recommends that there is a huge level of data cross-
over or a high incomplete connection among the factors. Consequently, performing factor analysis is sensible.
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4.2. General Information

www.healthinformaticsjournal.com

The DDH group consisted of 25 patients, 20 of whom were female and 5 of whom were male (Figure 4).
The average duration of the study was 62.37-19.63 weeks. The mean duration of the activity was 29.79 + 27.33
weeks, and the activity age ranged from 2 to 8§ years. (Table 1).

V| N
/

Figure 4: Gender of Respondents

> Male

¥ Female

The RMS value of the standing gluteus maximus muscle in the DDH group was significantly
significant (P<0.05). During walking, the RMS values of the DDH group for the loaded hamstring (medial)
and respective tensor girdle rata muscles were significantly different from those of the DDH control group
(P<0.05). As shown in Table 5 and Figures 5 and 6, hamstring (internal) RMS values during walking were
lower in the affected side compared to the healthy side, and the difference was significant (P<0.05).

Table 5: values of RMS

DDH group Al
Control Influenced Not Influenced | Influenced | Not A2
Group Influenced
Mean | S.D Mean | S.D Mean S.D

Tensor 2.5 1.33 | 2095 1.26 3.05 2.44 0.0988 0.221 0.52
Fascia Lata
Shares of | 1.9 0.66 |2.74 2.95 3.07 4.26 0.321 0.412 0.411
Rectus
muscle
Hamstrung | 7.5 823 19.23 12.33 | 9.56 12.36 | 0.422 0.333 0.422
(Internal)
Gluteus 1.9 098 | 1.22 0.98 1.66 1.32 0.622 0.115 0.041
maximus

DDH-control comparison is Al. A2 compares DDH group afflicted and unaffected sides. The DDH
gluteus maximus exhibited a significant contrast between the harmed and unaffected sides (P<0.05).
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Figure 5: RMS values of Control Group
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Figure 6: values of RMS among standing DDH group
Table 6: Comparative values of RMS between DDH and control groups
DDH group Al
Control Group | Influenced Not Influenced | Influenced | Not A2
Mean | S.D Mean | S.D Mean | S.D Influenced
Tensor 22.32 19.02 39.32 [ 22.03 | 3.05 2.44 0.0988 0.221 0.52
Fascia Lata
Shares of | 17.02 | 7.72 | 21.23 |11.23 | 3.07 4.26 0.321 0.412 0411
Rectus
muscle
Hamstrung | 28.34 | 10.33 | 23.02 | 9.23 9.56 12.36 | 0.422 0.333 0.422
(Internal)
Gluteus 9.21 3.12 10.00 | 5.23 1.66 1.32 0.622 0.115 0.041
maximus

DDH-control correlation is A1. A2 analyses DDH group beset and unaffected aspects. In the DDH group,
the harmed and unaffected hamstring (interior) sides various essentially (P < 005).
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4.3. Discussion

Pemberton osteotomy combined with femoral shortening osteotomy has been shown to be beneficial for
moderately older children with DDH in terms of reduced postoperative tangles and actual recovery and greater
satisfaction with postoperative results. Pemberton's Intermediate Center Results Osteotomy in the treatment of
spastic spasms of the hip produced positive results according to our previous study. (Jie W, 2022) Patients were
treated with this mixture after careful assessment of their condition. An important part of the -step study is the
SEMG. Furthermore, RMS is the maximum reliable time-domain EMG limit used to describe the routine range
characteristics of EMG over a specific time period. With the help of implication, the amount of muscle strength
can be replicated (Uliam Kuriki H, 2011) and (Briani RV, 2015). Under normal circumstances, the dwell time
of the hip joint in the standing position is constant, so there is no muscle contraction. In addition, upright
posture can be achieved only with the aid of continuity of joint areas and tendons. Indistinguishable muscles
on both sides should have a balanced EMG effect. Conversely, our review found that people with DDH had
uneven gluteal electromyography activity and greater gluteal horizontal RMS values. We speculated that it
may be related to the pelvic stand guidelines associated with the findings of (Xu C, 2015). The child may stand
on the supporting leg, resulting in unilateral weight distribution on both lower legs and clumsiness of strong
bilateral forces. The gluteus maximus on the injured side is one of the most anterior extensors of the pelvis and
produces a compensatory elevation of static contraction elongation and electromyography to keep the pelvis
stable.

Studies have shown that the DDH's design alters the muscle MALs, LoAs, and their attachment to JRFs while
walking. Melody et al. performed a stride examination on healthy females as well as untreated female DDH
patients aged 16 to 39.The findings indicate that patients with healthy hips had more medially-coordinated
LoAs and smaller kidnapping MALSs than those with untreated DDH.

5. CONCLUSION

In conclusion, Pemberton was the ideal option for children aged 2 to 6.children who have unilateral DDH.
Osteotomy results in symmetry. A measure of the bilateral muscles' myoelectric activity despite having a
healthful hip joint, there were nevertheless a few anomalies, specifically the asymmetry of the myoelectric
hobby of the muscle whilst standing, the bilateral gluteus maximum, and the afflicted gluteus's compensatory
upward push in myoelectric hobby maximum; the myoelectric hobby of the muscles' asymmetry; whilst
walking, the medial head of the bilateral hamstring muscles, the lower withinside the medial head of the brain's
myoelectric hobby hamstring muscle, in addition to the upward push withinside the myoelectric bilateral tensor
fascia lata activation. These deviations must draw paediatric orthopaedics and rehabilitation specialists' interest
and provide specific recommendation on hip muscle for the gain of youngsters with DDH, electricity education
with a higher general of living.
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