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Article Info Abstract
Article history: The third cranial nerve, also known as the oculomotor nerve, consists of
Received 9 February 2025 two main components: the external parasympathetic fibers that
Received in revised form 11 innervate the ciliary muscles and the sphincter pupillae, and the deep
March 2025 somatic fibers that control the levator palpebrae superioris and four
Accepted 8 April 2025 extraocular muscles. Oculomotor nerve palsy has multiple etiologies
and can indicate severe underlying pathology. Damage to this nerve
Keywords: results in characteristic symptoms such as ptosis, diplopia, restricted eye
Oculomotor Nerve movement, and diminished or absent pupillary light reflex. This study
Paralysis aims to evaluate the clinical characteristics of oculomotor nerve
Etiology paralysis based on its etiology, age distribution, gender prevalence, and
Clinical Symptoms associated risk factors. This study employs a literature review using a
Risk Factors narrative review design. Data were collected from various indexed and

accredited electronic sources such as Scopus, SINTA, DOAJ,
SpringerLink, Cochrane, Biomed, Portal Garuda, Google Scholar,
Elsevier/Clinical Key, Gale, PubMed, and other relevant databases. A
total of 13 relevant articles were identified for this narrative review. The
findings indicate that vascular abnormalities, including microvascular
ischemia, aneurysms, and subarachnoid hemorrhages, are the most
frequent causes of oculomotor nerve paralysis. The most commonly
reported symptoms among affected patients are ptosis and diplopia. The
condition is most prevalent in individuals aged 51-60 years, and women
are more susceptible to oculomotor nerve paralysis than men. The most
frequent cause of oculomotor nerve paralysis is an aneurysm of the
posterior communicating artery. This condition predominantly affects
individuals aged 51-60 years and is more common in women.

Introduction

The oculomotor nerve exits the brainstem at the base of the midbrain caudal to the mammillary
bodies. The oculomotory nerve passes through the cavernous sinus and continues through the
supraorbital fissure to reach the orbit of the eye. The third cranial nerve has both somatic and
autonomic fibers. Somatic nerve fibers are bundled in the nerve, while autonomic
(unconscious) fibers surround the somatic fibers around the outside of the nerve (Halvorson,
2018; Vaphiades & Roberson, 2017).

The oculomotor nerve runs through the lateral wall of the cavernous sinus. Cavernous sinus
lesions often result in third nerve palsy accompanied by one or more other neurological
findings including fourth, fifth (first division), and sixth cranial nerve palsy (Kanazawa et al.,
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2020; Natarajan et al., 2022). Cranial nerve 111 palsy can result from a variety of causes, such
as microvascular ischemia caused by diseases, including DM, hypertension, and
atherosclerosis, aneurysms, trauma, neoplasms, inflammation, neurosurgical interventions, and
other known rare causes (Nagendran et al., 2019; Wang et al., 2023).

Singh's report shows that the causes of oculomotorius paralysis are congenital or acquired,
congenital 43%, trauma 20%, inflammation 13%, intracranial aneurysm 7% in pediatric
patients, while vascular disease, intracranial aneurysm, and trauma are the most common
causes among adult patients. At the same time, diabetes mellitus, painful ophthalmoplegia, and
cerebral infarction are also etiologies of the disease. A 10-year cohort study of Koreans showed
that the incidence of oculomotorius increased annually from 2006 to 2015 and was more
common in older adults, with a significantly increased incidence after the age of 60, greatly
affecting the quality of life of patients. Therefore, the number of studies on oculomotorius palsy
has increased dramatically in recent decades. However, studies on publication patterns,
literature characteristics are still scarce (Joyce et al., 2023; Tian & Fu, 2020).

Some of the most common etiologies that cause oculomotor nerve palsy are reported. In 1
population-based study, the incidence of oculomotor nerve palsy was found to be 4.2 per
100,000 Publishers: Faculty of Medicine - Universitas Muslim Indonesia 13 Fakumi Medical
Journal: Journal of Medical Students Vol. 04 No.01 (January, 2024) E-ISSN: 2808-9146
patients.1 Of 145 cases of oculomotory nerve palsy in 1 US region over 37 years, the most
common cause was microvascular (42%), followed by trauma (), compression by neoplasm
(11%), iatrogenic (neurosurgical operations) at 10% and compression by aneurysm at 6%. Most
aneurysm cases are caused by intracavernous aneurysms which have a low rupture rate and are
located extradurally with low mortality and morbidity. Only 17% of patients with
microvascular lesions involved the pupil, whereas in 64% of patients with compressive lesions
the pupil was involved. Lesions in the subarachnoid space can cause complete or partial
paralysis or without pupillary involvement (Forrester et al., 2015; Yi, 2020).

Methods

This study used a qualitative approach with a literature study method (Moleong, 2021) to
examine the etiology, clinical symptoms, and risk factors in oculomotorius nerve palsy. The
literature study was conducted by searching, collecting, and analyzing various relevant
scientific sources, such as international and national journals, medical textbooks, and previous
research reports. These sources were obtained through electronic databases such as PubMed,
ScienceDirect, and Google Scholar, using keywords appropriate to the research topic. Inclusion
criteria in this study included publications that addressed the etiology, clinical symptoms, and
risk factors of oculomotory nerve palsy within the last 15 years, while exclusion criteria
included articles that were not available in full text or were not relevant to the focus of the
study.

Data analysis was conducted through the content analysis method with a descriptive approach
(Kusumastuti & Khoiron, 2019). Each article or literature obtained was evaluated based on its
validity and relevance to the research topic, then the collected data were categorized according
to the three main aspects studied, namely etiology, clinical symptoms, and risk factors. The
results of the analysis from various sources were explained systematically to gain a more
comprehensive understanding of oculomotor nerve palsy. Thus, this study is expected to
provide a clear picture of the causes, clinical manifestations, and factors that contribute to the
condition.

In addition, to increase the validity and credibility of the research results, source triangulation
was conducted by comparing findings from various high-confidence literature. The literature
used came from journals with good impact factors (Creswell, 2019), recognized medical
reference books, as well as clinical guidelines from relevant health organizations. With this

ISSN 2721-1215 (Print), ISSN 2721-1231 (Online)
Copyright © 2025, Journal La Medihealtico, Under the license CC BY-SA 4.0 438



approach, the research is expected to produce accurate and in-depth information regarding
oculomotor nerve palsy, so that can be a reference for medical practitioners, academics, and
other parties interested in the fields of neurology and ophthalmology.

Result and Discussion

Table 1. Literature Review Results

Author, Year

Clinical Research

in South India: A 6-
Month Retrospective
Prevalence Study

data

2022)

Name Title Methods R Results
of Publication
/A total of 391 outpatients were seen with CN3, CN4
and CN6 paralysis. Of these 391 patients, 88 had
CN3 paralysis, 58 had CN4 paralysis, 213 had CN6
paralysis, and 32 had multiple cranial nerve
paralysis.
'The most common etiology regardless of the
The Incidence and affected cranial nerve was microvascular ischemia in
Etiology of 3rd, 4th, 227 patients (58%). The second most common
Journal of 6th, and Multiple Descriptive (Habeel et al etiology was trauma in 48 patients (12.3%), from the
Ophthalmology & (Cranial Nerve Palsies |with secondary| " Iresults of 88 patients with oculomotorius nerve

palsy, the etiology was found to be 38 patients with
ischemic microvascular, 17 patients with trauma, 8
patients with inflammation, 1 patient with idiopathic,
3 patients with neoplasm, 8 patients with CVA
(cerebrovascular accident).

[The most common symptom was diplopia, present in
391 patients, followed by ptosis in 67 patients
(17.1%), pain in 29 patients (7.4%), and blurred
vision in 25 patients (6.4%).

Journal of health

Isolated Third Cranial
Nerve Palsy: Aetiology
- Clinical Profile and

The 33 patients consisted of 15 males and 18
females and their ages ranged from 14 to 79 years
old.

Eighteen patients (54.5%) had medical risk factors;
specifically diabetes mellitus, hypertension and
dyslipidemia, either alone or combined, while 15
patients (45.5%) were previously healthy, with no
comorbidities.

Most of our ITCNP cases (39.4%, 13 patients) were
associated with microvascular ischemia, while
30.3% (ten patients) developed ITCNP after trauma;
all from traffic accidents.

IAneurysms were observed in five patients (15.2%).

diabetic patients

. Recovery at a Tertiary |[Retrospective ((Nurul-Ain et - - .
science and Neuro- ophthalmoloa vicohort al., 2022) These co_nS|s_ted of two with posterior _
medical research P gy o communicating artery aneurysms (PCOM), two with
Center on the East - -
Coast Peninsular of mtgrnal c_arotld artery (ICA) aneurysms and_ one
Malaysia patient with a bfasnar artery aneurysm. Addltlo_n,_
9.1% (three patients) had known tumors, consisting
of two meningiomas and one pituitary
macroadenoma. The remaining two patients (6.1%)
had an undetermined cause of ITCNP. Twenty-four
patients (72.8%) presented with ptosis, while 13
patients (39.4%) presented with diplopia. Periorbital
pain was present in 22 patients (66.7%), with five
patients (15.2%) having severe headaches. Twenty
patients (60.6%)%) showed pupillary involvement
and anisocoria.
Of the 34 patients with oculomotor nerve palsy,
Recovery of comorbidities (hypertension/diabetes mellitus) were
oculomotor nerve palsy found in 16 patients (47%), while 18 patients (53%)
South african after endovascular Cohort with (Abdurahman had no comorbidities. ONP was complete in 32
journal of management of retrospective ctal., 2020) patients (94.1%) and partial in 2 patients (6.9%)
radiology posterior method N Subarachnoid hemorrhage (SAH), corresponding to
communicating artery aneurysm rupture, was present in 27 patients
aneurysms (79.4%) with ONP, while 7 patients (20.6%) had
unruptured aneurysms.
La Tunisie Cl_inical patterns of' Retrospective |(Saad et al., Six men and five women were included (41 - 81
Medicale third nerve palsies in cohort b020) lyears); the mean duration of diabetes was (0 - 30

ears). Initial clinical symptoms included inability to
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open the eyes in all patients. Eight out of 11 patients
complained of diplopia. Six patients had headaches,
and periocular pain was noted in three cases. Third
nerve palsy was complete in all patients.

Clinical Prediction
Score for Early

Ninety-five patients (98.9%) were unilateral. Forty-
one eyes (42.3%) were caused by ischemia while the
other 56 (57.7%) were caused by non-ischemic

RSUD DR.
\Wahidin Sudiro
Husodo

Dove Press Eye  [Neuroimagin g in Retrospective g\é\;;(tt:ta;/ﬁ weer etiologies including aneurysm (n=22), head trauma
lAnd IAcquired Isolated cohort b (n=18), inflammation (n=5), tumor (n=4),
2020) L ) A
Oculomotor Nerve postoperative intracranial surgery (n= 3), subdural
Palsy hematoma causing uncal niation (n= 1), midbrain
stroke (n =1), and undetermined causes (n= 2).
Clinical features of 121 patients with unilateral
oculomotor nerve palsy included ptosis (60.1%),
diplopia (47.0%), headache (37.8%), blurred vision
(35.2%), periorbital pain 24.1%), and dizziness
IThe aetiologie of (6.0%).
Somtsersony & [T conot(chenatl, [ 0050 S o sy stovecit e
Motor Research analysis on 121 retrospective  2019) palsy included aneurysm (29.8%), diabetes (26.5%),
patients painful ophthalmoplegia (9.9%), pituitary chamber
lesion (5.0%), trauma (5.8%), cavernous sinus
disease (5.0%), brainstem encephalitis (0.8%),
brainstem infarction 2.5%), and unknown cause
(14.9%).
[The results showed that the most common cause of
parese nervus I, 1V, VI as much as 58.3% was
. . microvascular. Of the 7 patients with microvascular
Incidence and Etiology . - - -
- etiology, diabetes mellitus as the most risk factor as
of Third, Fourth and le and ith h -
o Sixth Nerve Palsy o many as 6 people and 1 person with hypertension.
Scientific Journal . Descriptive Other causes are intracranial neoplasm of 16.7%,
L IAccompanied by . (Dhany et al., .
of Medicine - P with secondary trauma aneurysm and post-operative neurosurgery
. Binocular Diplopia at 2019) L
\Wijaya data menigioma have the same percentage of 8.3%.

The results showed that the most common causes of
binocular diplopia were parese nervus VI as much as
33.3%, parese nervus Il partial 25%, parese nervus

111 total 16.7%, parese nervus 11 pupil sparing 8.3%
and parese nervus Il1, IV, VI combined 16.7%.

Isolated Third, Fourth,

/A total of 127 (78 male, 49 female) patients were
analyzed. Forty-five patients (35.4%) had third nerve
palsy, 34 (26.8%) fourth nerve palsy, and 48 patients
(37.8%) sixth nerve palsy.

Diplopia was the main symptom seen in all patients.
In 15 patients with accompanying periorbital pain,

Medical Research

Leading to Visual
Disturbances

and Sixth . - - - r -
Turkish Journal of (Cranial Nerve Palsies |Descriptive Ilksen Colpak thtidlagn_osm was third (n—7)_and sixth nerve_palsy
. - - & Batur (n=8). Nine patients had ptosis and all had third
Neurology in the Turkish with secondary| -
A . Caglayan, nerve palsy.
(Year 2019) Population: Etiologic |data : . . .
Eactors and Clinical 2019) 21 patients had anisocoria; one of these patlenFs had
Course fourth nerve palsy due to carotico-cavernous fistula
(CCF), and the rest had third nerve palsy.
IThe most common etiology for all groups was
\vasculopathy, which was seen in 21 patients (35.6%)
with third nerve palsy, 15 (25.4%) with fourth nerve
palsy, and 23 (39%) patients with sixth nerve palsy.
Recovery of
pculomotor nerve palsy Overall, 13 (59%) patients had unruptured
iafter endovascular and hil 0 - h
- surgical treatment of  [Retrospective |(Mak et al aneurysms while 9 (41%) patients ad_ Grade 1 or 2
IAsian Journal of . " |subarachnoid hemorrhage (SAH) Partial oculomotor
posterior cohort 2018) ) - .
L nerve palsy was found in 9 (41%) patients while 13
communicating artery
DA 59%) had complete oculomotor nerve palsy.
aneurysms: A single
institutional experience
- /A total of 50 patients were included, Most patients
International Sftlr']n;ﬁgl GStLudy of 3rd, had diplopia in 29 (58%) cases, followed by ptosis in
Journal of Cranialnerve Palsies Prospective  |(Kumar et al., [9 (18%) cases; headache and eye pain in 7 (14%)
Contemporary Cohort 2018) cases and 4 (8%) cases respectively. 6th nerve palsy

(36%) was the most common followed by 3rd nerve

palsy (30%).
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From the results 145 new cases of acquired third
nerve palsy were diagnosed in the specified
population. The number of cases per year ranged
from 1 to 12.
There were 58 males (40%) and 87 females (60%).
'The most common causes were thought to be
Incidence and microvascular (42%), trauma (12%), compression
Etiologies of Acquired [Descriptive from neoplasm (11%), post neurosurgery (10%),
Jama IThird Nerve Pals with secondar (Fangetal, compression from aneurysm (6%), other causes

. sy Ypo17) P ysm (6%), other cau
Using a Population-  (data (5%), stroke (4%), undetermined (4%), pituitary
Based Method apoplexy (2%), Tolosa-Hunt syndrome 2%), and
giant cell arteritis (1%).
One hundred and twenty-five of 145 patients (86%)
with acquired third nerve palsy had ptosis at
presentation. A total of 81 out of 145 cases (56%)
were neurologically isolated (excluding headache or
eye pain).

In 37 (92.5%) patients, oculomotor nerve palsy was
unilateral while in 3 (7.5%) patients it was bilateral.

A study of the etiology In this series, 23 (57.5%) cases in third cranial nerve

Edori iand prognosis of Retrospective |(Kumar et al., - - -
orium J Neuro palsy, the causes were microvascular ischemia
oculomotor nerve cohort 2014) o ) - 0 determined
baralysis (2_0 %), post-traumatic (17.5%), undetermine
etiology (20%), neurotuberculosis (12.5%) and
intracranial aneurysm. (7,5%).
Of the 35 patients studied among other risk factors
associated with the development of vasculopathic
oculomotor nerve palsy, hypertension was most
commonly seen (42.8%), followed by
Incidence of pupillary hypercholesterolemia (40%), smoking (28.57%),
involvement, course of coronary artery disease 14.2%) and alcoholism
Indian Journal of fanisocoria and Cohort (Bhandari & |(11.3%).
Ophthalmology pphthalmoplegia in retrospective [Yadalla, 2013) |And the results showed 9 patients (25.7%) were
diabetic oculomotor found to have internal ophthalmoplegia along with
nerve palsy external ophthalmoplegia and the average duration

of diabetes was 5.7 years.

Some degree of anisocoria (pathological and simple
anisocoria) was measured in 31.1% of patients at
presentation.

Based on a literature review, the common causes of oculomotory nerve paralysis are classified
into several causes, namely, vascular, neurologic, trauma, and autoimmune. The paralysis of
the oculomotory nerve causes symptoms such as diplopia, ophthalmoplegia, ptosis, and
anisocorrhea

From the journal findings above, the eligibility criteria were met by 13 studies published from
2013 to 2023. Observational research methods with a retrospective cohort approach 61.53% (8
of 13), Descriptive with secondary data 30.76% (4 of 13), observational with a retrospective
cohort approach 7.69% (1 of 13). Research by Hao Chen et al (2019), stated that the etiology
of 121 patients with paralysis of the oculomotorius nerve included aneurysm (29.8%) diabetes
(26.5%), ophtalmoplegia (9.9%) lesions of the pituitary (5.0%) disease of the cavernous sinus
(5.0%) brainstem encephalitis (0.8%), brainstem infarction (2.5%) and unknown causes
(14.9%).7 This study is in accordance with Juthamat Witthayaweerasak (2020), that of the 95
patients studied, the cause of paralysis of the oculomotorius nerve caused by non-ischemic was
56 eyes, namely aneurysms as many as 22 and followed by trauma, and tumors and 41 eyes
caused by ischemic (Chen et al, 2019; , 2019; Witthayaweerasak et al.,
2020)Witthayaweerasak, 2020).

Fang et al., (2017) stated that from the results of 145 cases the most common cause was
microvascular and followed by 44 trauma, and neoplasm.23 Similar to Nurul-Ain et al., (2022)
the results of 33 patients, 13 patients with oculomorius nerve palsy were associated with
microvascular ischemic then followed by trauma, aneurysm, and tumor. Similar to Maraiah
Pradeep (2014) said the most common cause was microvascular ischemic followed by trauma
and aneurysm (Fang et al., 2017; Nurul-Ain et al., 2022).
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Research by Hao Chen et al (2019), stated that of 121 patients with unilateral oculomotorius
nerve paralysis had a clinical picture including ptosis (60.1%), diplopia (47%). Headache
(37.8%), blurred vision (35.2%), periorbital pain (24.1%) and dizziness (6.0%). Similar to
research conducted by Cheng bo fang et al (2017) of 145 patients there were 125 patients with
paralysis of the oculomotorius nerve experiencing ptosis. Masnon nurul Ain et al (2022) also
mentioned in their research from 33 as many as 24 patients with ptosis, 13 patients with
diplopia. The same thing was mentioned in a study conducted by Samer (2022) the symptoms
that most often appear in patients are ptosis followed by pain and blurred vision (Chen et al.,
2019; Nurul-Ain et al., 2022).

Whereas in the research of Ayse Ilksen Colpak et al (2019stated that diplopia was the main
symptom in all patients with paralysis of the ocolomotorius nerve9 patients had ptosis and 20
patients had aniscoria (Ilksen Colpak & Batur Caglayan, 2019).

Based on age in patients with oculomotorius nerve paralysis according to research by Masnon
Nurul-Ain, et al (2022) of 33 patients the age of the patients ranged from 14-79 years. Where
18 of them were women and 14 of them were men (Nurul-Ain et al., 2022).

From the above research, the most common cause is aneurysm where aneurysms can cause
paralysis of the oculomotory nerve, the aneurysm that most often causes paralysis of the
oculomotory nerve is the posterior communicating artery where the aneurysm in the artery
compresses the oculomotory nerve in the subarachnoid space, which will give symptoms in the
form of ptosis, diplopia, and opthalmoplegia. Aneurysms often occur in patients with a history
of diabetes and hypertension. Where in the above study the most common etiology was caused
by diabetes and hypertension which would cause paralysis of the oculomotorius nerve.

The journals discussed here make unique contributions to understanding oculomotor nerve
palsy, although each journal has its own strengths and weaknesses. Some journals stand out for
their broad-based population approach, while others focus more on specific clinical
experiences or a particular etiology.

The Journal of Ophthalmology & Clinical Research (2022) provides a retrospective overview
of the prevalence and etiology of cranial nerve palsy in South India. With data covering the
distribution of etiologies such as microvascular and trauma, the journal excels in providing
specific geographical context. However, the limited study time of six months is a major
drawback.

Journal of Health Science and Medical Research (2022) stands out with its in-depth analysis
of clinical profiles and patient recovery. Its focus on clinical data at a single center provides
detailed insights but underrepresents the global population. This study complements
retrospective analysis from other journals such as the Turkish Journal of Neurology (2019),
which is broader but less in-depth in aspects of patient recovery.

Somatosensory & Motor Research (2019) offers rich clinical data on the symptoms of
oculomotor nerve palsy. By identifying major etiologies such as aneurysms and diabetes, the
journal has a broad scope. However, this study is limited to a specific population and lacks
cross-regional comparisons, like Jama Ophthalmology (2017), which is population-based.
Jama Ophthalmology (2017) has the advantage of population-based coverage, including age
and gender distribution of patients. However, the lack of analysis on treatment or follow-up
makes it less complete than Asian Journal of Neurosurgery (2018), which focuses on recovery
through specific treatment methods.

Turkish Journal of Neurology (2019) and Scientific Journal of Medicine Wijaya Kusuma
(2019) both highlighted local data. The Turkish Journal provides a broad etiologic analysis on
the population, while the Scientific Journal of Medicine Wijaya Kusuma provides specific data
for Indonesia. Both lack detailed discussion of patient prognosis, an aspect raised by Edorium
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J Neuro (2014). Edorium J Neuro (2014) itself provides a good analysis of prognosis, but the
small study data is a major weakness. This journal offers insight into causes such as
neurotuberculosis, which are rarely discussed in other journals.

The Asian Journal of Neurosurgery (2018) excels in exploring the relationship between
treatment methods (endovascular and surgical) and oculomotor nerve recovery. This focus
makes it more relevant for clinical studies addressing treatment strategies than other journals
such as the International Journal of Contemporary Medical Research (2018), which is more
general in scope. And the Indian Journal of Ophthalmology (2013) stands out with a focus on
diabetic patients, providing a unique contribution on pupillary involvement and disease course.
However, its coverage is limited to the diabetic population, unlike the broader Jama
Ophthalmology (2017).

Taken together, each of these journals makes an important contribution to understanding the
various aspects of oculomotor nerve palsy. The combination of population-based studies and
local clinical studies provides a more comprehensive picture of this condition. Future
prospective and multinational studies can enrich these findings by comparing broader
populations and provide deeper insights into prognosis and treatment.

Conclusion

From the results of this study, it shows that paralysis of the nervus oculomotorius is most often
caused by aneurysms such as microvascular ischemia, aneurysms, bleeding in the subarachnoid
space and trauma. The symptoms that most often arise in several studies that have been
mentioned are ptosis and diplopia, and the age that is prone to paralysis of the nervus
oculomotorius at the age of 51-60 years. From the research above, it is also concluded that
women are more likely to have paralysis of the oculomotory nerve.
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