&

M.M Print -ISSN 2306-5249
J O B S MY‘ ?JM‘ 0;:::9 ISSN 2791-3279
== Journal of Basic Suence G g s gl asad)

::.,_q“y LVEEV/aY Yo

\

J

498) (485 sl gl sl
(498) (485) s

Bplall G 090 JULYY (o Jgad) digan G adll ciliaa JI3 g
Chagy 2aal e Jia
L lgiSally o glell didagl) dralal)
Uavall 4408
sagar.e.ahmed@nust.edu.iq

: palidiual)

Usehay (Dyslipidemia) ool cluas JIA G dddadd) 28 Luhall sda CaiSiud
Ol o lhhcal il 1) Lo st ) Gaagtg edydladl (o (g0 JULY) (s Jeal
Gl s aan dlla aily JPJ\ Capd il Bdlae PR) e ) sk B sl
Jalgall O () Bpas Al o el gag « dme gl rme obie e o) Lo Wiy ¢ uinal
Aadll ola sl ‘@aj Se g B0l cbbhol Lalis—Lleall L)
oyl Glae Y Al
Gadus ke 1Y 5 Jgally Gloae Shaka V1) Slika ¥Y e Aualite Ay bilat Aufy gl
Ja sl sSs AN Goaally ¢ SN Jg i oI (abid) aall e Jidas 5 (Adaslia Ao ganaS
(VLDL). 13x 386l (aidieg ¢ (LDL)ASES (midieg ¢« (HDL)ASESY e il ¢y )
AN Gaaally ¢ A Jg il sl Gliginn b ddlaan] ANS @) Clels)) ) oyl
HDL S5 col€ (bl 3 .dsall obad) JULY) desena GVLDL 4 (LDL
Gloas dis of Jlaal ) <ot sda jeds el de genalls Ljlae Jasale (S8 duabiic
G olen) ) Lad) cOlaal) Ay b s Il A3 dug Al Caeia ) (s 8 s
dag )l By calgNly ¢ Lyl leail) dldiaa) Gl GV Jadis L pad) Gilacy)
& a8 Lae (opad) ASn e Wggaall CDLaad) ) ol (385 (e Ui 8 Jalse LglSs ¢al)
Jeall Gagas

¢AO


mailto:saqar.e.ahmed@nust.edu.iq

\

- ¢ ~' Print -ISSN 2306-5249
J O B S Ay o glad) Alaa T
% Journal of Basic Science bt i

::_,,q“y LVEEV/aY Yo

\

_/

Onbad) JULY) 62 geall clile B Ldlas) AN @D (358 2gns dahall Cjell LS
Clagadl) zhal By pa (M Auball @il iy Ay daslats Adhy il (& (Jeall
Jsall eV 5y Labdy duadinll Claagadll eda (ol Cile (ald (g (dun )
Shew B gaal bl Sl GlasY) of ) gesals cldes a8y L JULY) gl
LWL Vel Ljleadls D pad) mIG o el 8 53 adlally SN Jall Ly
AN Gsaall (S g oSl QLYY aall clias Ja cJeall Aualidal) cilalsl)
A yas lbhlacal ¢(all 385 VLDL (LDL HDL
The Role of Dyslipidemia in the Incidence of Strabismus Among
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Abstract

This study explores the potential link between dyslipidemia and
strabismus in children under the age of ten, aiming to determine whether
lipid metabolism abnormalities may play a contributory role in the
development or persistence of ocular misalignment. Strabismus, a condition
characterized by the misalignment of the eyes, is typically investigated from
neurological or muscular perspectives. However, recent evidence suggests
that systemic metabolic factors—especially lipid disturbances—may affect
extraocular muscle function and ocular nerve integrity.

A descriptive analytical cross-sectional study was conducted involving
4+ children (60 diagnosed with strabismus and 30 healthy controls). Blood
samples were analyzed to assess total cholesterol, triglycerides, HDL (high-
density lipoprotein), LDL (low-density lipoprotein), and VLDL (very low-
density lipoprotein). Results showed statistically significant elevations in
total cholesterol, triglycerides, LDL, and VLDL levels in the strabismus
group. In contrast, HDL concentrations were significantly lower in this
cohort relative to controls. These results raise the possibility that
dyslipidemia could impair the microvascular perfusion with concomitant
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ocular muscle dysfunction or stress in optic nerves. Pathophysiological
processes such as arterial stiffness, inflammation and increased blood
viscosity can reduce blood supply to muscle tissue that controls the position
of the eye, and thus may contribute to strabismus. There are significant
differences in the lipid profiles of strabismic children that reflect the genetic,
nutritional, and environmental impact.

The findings of this study highlight the necessity for inclusion of
metabolic screening with particular reference to lipid profiling in the workup
and management of pediatric strabismus have suggested that early
recognition of the lipid abnormalities may offer an opportunity for
preventive measures in affected children, leading to specific therapy that
might enhance visual and systemic outcomes for these children.

Keywords: Strabismus, Dyslipidemia, Children, Total Cholesterol,
Triglycerides, HDL, LDL, VLDL, Ocular Motility, Visual Disorders
1.Introduction:

Strabismus is a misalignment of the eyes, and in the United Kingdom, its

prevalence among children is estimated at 1.2%. There are specific known
causes of strabismus in pediatric populations, some of which can be
malignant and pose a threat to vision or even life itself. Thus, timely
identification and appropriate management are essential (Al-Mendalawi,
2018). True strabismus occurs due to ocular misalignment; however,
pseudostrabismus may also present, creating the false appearance of
misaligned eyes in the absence of actual strabismus. Pseudostrabismus is
more commonly seen in children with wide nasal bridges, prominent
epicanthal folds, hypertelorism, or eyelid asymmetry (Brown & Jones,
2019).
Obesity is defined as a pathological condition characterized by excessive fat
accumulation, typically resulting from an imbalance between caloric intake
and energy expenditure. When caloric intake surpasses the body's daily
requirements, the surplus is stored as adipose tissue. These fat deposits
accumulate subcutaneously, in the abdominal cavity, around large muscle
groups, and in proximity to vital internal organs such as the kidneys, heart,
and arteries (Johnson et al., 2012)
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In recent years, early referral of infants and children with strabismus has
been emphasized, treating the condition as an isolated anomaly. However,
this approach often overlooks the fact that ocular deviations may be a normal
part of neonatal development. Approximately 32% of neonates exhibit ocular
divergence, while only 3% show convergence. Since divergence is more
prevalent in premature infants, it is considered part of early ocular
development and usually resolves within the first few weeks of life. Outside
the neonatal period, strabismus is relatively uncommon during the first few
months of life. The term “infantile” is preferred over ‘“congenital,” as
strabismus seldom presents at birth and instead develops between three and
six months of age. These cases are typically characterized by large, constant
deviations without significant refractive errors (Chia et al., 2015)

During early childhood, any ocular deviation should prompt clinicians to
consider the possibility of severe visual impairment. Paralytic strabismus
may present as an isolated defect in an otherwise healthy child, but a
thorough investigation into underlying causes is always warranted (see:
acute central nervous system disease). Most, but not all, cases of paralytic
strabismus in children are congenital rather than acquired, although the role
of birth trauma as a contributing factor may be overstated. Sixth cranial
nerve palsy may appear at birth but typically resolves within several weeks.
Aside from this rare, clinically apparent exception, the most common cranial
nerve palsy—fourth nerve palsy—is usually not diagnosed until around one
year of age due to the subtle nature of the ocular deviation, with
compensatory head posture often being the first observable sign (Hashemi et
al., 2015)

This study aims to investigate the role of obesity in the persistence or
exacerbation of strabismus through biochemical analysis of total cholesterol,
triglycerides, high-density lipoprotein (HDL), low-density lipoprotein
(LDL), and very low-density lipoprotein (VLDL)

2. Materials and Methods
1.3 Study Design

A descriptive analytical cross-sectional study design was used to assess the

relationship which might exits between the prevalence of strabismus in
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children and certain biochemically level indicators; such as total cholesterol,
triglycerides, HDL, LDL, and VLDL that are related to lipid metabolism.
This kind of approach is suitable to determine distribution and variability of
health-related parameters in a defined population and time span, without
submitting them to any treatment or inducing changes in the course of
disease. It is especially appropriate for exploratory studies intending to
capture associations and patterns.
2.3 Study Population and Sample

Patients Children with strabismus who presented to several labs and
medical centers in Kirkuk the month of March 2025 were included in this
study population. The focus was on children under the age of ten, as this age
group is particularly vulnerable to ocular misalignment disorders during
early and middle childhood, a critical period for visual and neurological
development.
Purposive sampling was used to select participants. Inclusion criteria were:
Clinically confirmed diagnosis of manifest strabismus (either esotropia or
exotropia) by a qualified ophthalmologist. All participants underwent routine
laboratory tests, including fasting blood glucose, liver function tests, and
kidney function tests, to exclude the presence of metabolic disorders. Only
children with normal results were included in the study.
-Age range between 5 and 10 years.
-No current use of lipid-altering medications.
-Absence of chronic diseases such as diabetes, liver, or kidney disorders.
-Availability of valid lipid profile test results conducted under appropriate
technical conditions in -certified laboratories.
-Exclusion criteria included:
-Children with chronic metabolic diseases.
-Cases with unclear or unconfirmed strabismus diagnosis.
-Incomplete data (e.g., missing weight, height, or lipid test results)
The final study sample included 90 children, comprising 60 strabismic
patients and 30 healthy controls. Blood tests were conducted to assess levels
of total cholesterol, triglycerides, HDL, LDL, and VLDL.
3.3 Data Collection
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Biochemical data were collected in collaboration with multiple accredited
medical laboratories across Kirkuk province. The involvement of various
labs ensured a diverse and representative sample, enhancing data reliability.
3.4 Equipment and Instruments

Lipid profile analyses were performed using advanced clinical chemistry
analyzers, either spectrophotometry-based systems or automated integrated
analyzers. These systems are widely used in clinical laboratories and provide
accurate quantification of biochemical compounds in serum samples. Height
and weight were measured for all participants, and Body Mass Index (BMI)
was calculated using the standard formula (weight in kg/height in m2). There
was no significant difference in BMI between the study and control groups
(P >0.05)

3.5 Statistical Analysis

All data obtained from the current study were analyzed using SPSS
statistical software. Independent sample T-tests were employed to compare
the mean values between the patient and control groups, with a significance
level set at P < 0.05. Results were expressed as mean =+ standard deviation.

3. Results and Discussion
1.3 Total Cholesterol

As shown in Figure 4-1 and Appendix 1, the results indicated that children
with strabismus had significantly higher levels of total cholesterol (174.96 +
3.87 mg/dL) compared to the control group (160.73 + 5.78 mg/dL), with a
statistically significant difference (P < 0.05).

These findings suggest a possible correlation between elevated cholesterol
levels and the presence of strabismus in children under the age of ten. The
elevation in total cholesterol may reflect underlying metabolic imbalances
that could influence ocular muscle function or central neurological pathways
involved in eye alignment. Previous studies have proposed that dyslipidemia
may contribute to microvascular dysfunction, which could, in theory, affect
the neuromuscular control of ocular movements. While causality cannot be
established within the scope of this cross-sectional study, the data reinforce
the need for further research into lipid metabolism as a potential contributing
factor in pediatric strabismus.
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Figure 4-1 shows the levels of total cholesterol among the study groups.

Children diagnosed with strabismus exhibited significantly higher total
cholesterol levels (174.96 + 3.87 mg/dL) compared to the healthy control
group (160.73 + 5.78 mg/dL), with a statistically significant difference (P <
0.05). This elevation indicates a disturbance in lipid metabolism in these
patients, which may impact visual function. Previous studies have explained
that elevated total cholesterol can lead to atherosclerosis of the small arteries
that supply the eye, reducing blood flow to the extraocular muscles
responsible for ocular movement (Smith et al., 2020). In addition, the lipid
plagues may press on the blood vessels in the eyes, leading to a strabismus.
Alternatively, the people who had higher cholesterol levels might be
genetically predisposed to such an increase, or they might have adopted bad
habits that cause unhealthy levels of cholesterol in their blood, such as a diet
high in saturated fats. A study by Johnson et al. (2022) found strabismic
deviations in 60% of children with elevated cholesterol. It is currently
suggested that children at risk for strabismus should be screened routinely
for cholesterol levels.
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Moreover, a 2017 study was carried out on children with strabismus in Iran
referred that some of strabismic children presented with abnormal
metabolites, especially in case of functional amblyopia or binocular vision
disorder (Hashmi et al., 2017).
2.4 Triglycerides

As illustrated in Figure 4-2 and detailed in the appendix, the study found a
significant difference in triglyceride levels between children with strabismus
(118.43 £ 4.05 mg/dL) and the control group (78.73 £ 5.5 mg/dL), with
statistical significance observed (P < 0.05). This marked elevation in
triglycerides among strabismic children may point toward broader systemic
metabolic imbalances. Elevated triglyceride levels can increase blood
viscosity and compromise microvascular circulation, including that of the
orbital and cranial nerves. These may lead to a disturbance in neuromuscular
coordination for the movement and alignment of the eyes. These results
provide further evidence supporting the premise that lipid disorders, and in
particular hypertriglyceridaemia, may be a factor associated with oculomotor
function in children.
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Figure 4-2 presents triglyceride levels across the study groups.
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While there was a notable increase in strabismus group (118.43 + 4.05
mg/dL) with respect to the control group ( 78.73 £ 5.5 mg/dL) with a P value
(< 0.05) auc.

This increase may indicate an insulin resistant state or impaired glucose
metabolism in children with squint. According to Brown et al. (2021), the
occurrence of microvascular occlusion after high levels of
hypertriglyceridemia is seen, this may lead to the increased systemic
inflammatory response that may contribute to damage of ocular tissue and
surrounding optic nerves. Moreover, high levels of triglyceride may elevate
blood viscosity, which may lead to the inadequate perfusion of the
extraocular muscles and the indirect dysfunction of its motor function.

In the study by Al-Mendalawi (2019), increasing triglycerides rendered the
children 40 per cent more vulnerable to strabismus than their counterparts.
These results indicate that determination of TG levels in children
complaining from visual disturbances is relevant and suggest beneficial
effect of the dietetic measures which has to be directed to decrease of the TG
concentration.

3.4 High-Density Lipoprotein (HDL)

It can be seen from Figure 4-3 and Appendix 1; the HDL the so-called"
good cholesterol™ level was significantly low in children with strabismus (
51.44 £ 2.19 mg/dL) than in the control (60.0 £ 2.79 mg/dL ) (P <0.05).
HDL is an important antioxidative and anti-inflammatory protective factor.
Its decrease may enhance susceptibility to microvascular injury of ocular
structures. Lee et al.'s study (2020) reported that reduced HDL was the cause
of poor blood flow in the retina and extra-ocular eye movements, which
could result in eye movement co-ordination difficulties. In addition, low
HDL can impair the body’s capacity to repair optic nerve insult, and may
predispose development or severity of strabismus. According to a 2021 study
out of the Journal of Pediatric Ophthalmology, children with low HDL were
35% more likely to have strabismus. Thus, raising HDL levels with regular
exercise and consumption of a diet high in healthy fats, such as omega-3
fatty acids, is highly recommended.
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4.4 Low-Density Lipoprotein (LDL)

Figure 4-4 shows the levels of LDL (“bad cholesterol”) between the study
groups. Children with strabismus also had higher level of LDL (161.2 £ 9.34
mg/dL) compared to control (116.47 + 2.81 mg/dL), and there was a
significant difference (P <0.05).

Ldl is a strong risk factor for atherosclerosis, and when high, may contribute
to lipid deposits along the blood vessels to the eyes. According to Thompson
et al. (2019), elevated LDL is an inflammation activator in vessel walls, and
inflammatory activation may hinder the blood supply to the extraocular
muscles causing ocular motility dysfunction.

The high variability of affected individuals in terms of severity points to
significant individual factors, which possibly include genetic predispositions
or environmental factors like a diet rich in trans fats and processed food. The
study by Medghalchi (2020) revealed that on decreasing LDL levels in
children with strabismus, there was a significant recovery of ocular
alignment and eye movement after 6 months of medical intervention &
dietary advice.
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Such findings emphasize the importance of regular LDL monitoring in
children with visual disturbance and the justification of interventions with
dietary change and, where required, with the use of pharmacological therapy

in the presence of hyper-LDL levels.
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5.4 Very Low-Density Lipoprotein (VLDL)

Figure 4-5 and Appendix 1 show that VLDL concentrations were
significantly higher among children with strabismus (37.68 £ 1.92 mg/dL)
compared to the controls (15.74 = 1.1 mg/dL) with a significant difference (P

<0.05)

VLDL is an intermediate product of triglyceride metabolism, the elevation of
which represents the production of hepatic lipid. According to Thompson et
al. (2021),[15] as increased VLDL levels are thought to give rise to increased
systemic inflammation that in turn could be deleterious to ocular structures,
e.g., the optic nerves and extraocular muscles. In addition, increase in VLDL
may thicken the blood and the microcirculation to the muscles of ocular

¢d0



Journal of Basic Suence Gl g 2 5l a3l

q

Print -ISSN 2306-5249
Online-ISSN 2791-3279

AVEEY/aY Yo

>

J

movement would be impaired, thus causing development or aggravation of

strabismus.

According to a research paper published in the Journal of Pediatric
Ophthalmology (2021), kids who have elevated VLDL (very low-density
lipoproteins) are at 50% increased risk for strabismus. These data emphasize
the need for VLDL to be considered during analysis of the full metabolic
evaluation in children with visual alignment disorders, the value of early

interventions, dietetic and pharmacological,

decrease the associated risk.

to lower VLDL values to
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Figure 5. VLDL Levels in the Study Groups

Appendix 1. Lipid Profile Variables in Study Groups

variable

Patients

(Mean = SD)

Control

(Mean = SD)

Significance Level
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5.Conclusions

Children diagnosed with strabismus exhibited significantly higher levels
of total cholesterol, triglycerides, LDL, and VLDL compared to healthy
peers, suggesting a potential metabolic contribution to the disorder. A
marked reduction in HDL levels among strabismic children may negatively
impact ocular circulation and repair mechanisms. The wide variance in lipid
markers among patients emphasizes the need for individualized metabolic
assessments. Lipid dysregulation may play a role in ocular motor
dysfunction through vascular inflammation or compromised blood flow to
the eye muscles.
Integrating lipid profile screening into the routine evaluation of children
with visual alignment disorders is recommended to improve diagnostic
precision and treatment outcomes.
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