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Abstract
Aims To investigate the incidence and presumed aetiologies of fourth cranial nerve (CN4) palsy in Korea
Methods Using the nationally representative dataset of the Korea National Health Insurance Service–National Sample
Cohort from 2006 to 2015, newly developed CN4 palsy cases confirmed by a preceding disease-free period of ≥4 years were
identified. The presumed aetiology of CN4 palsy was evaluated based on comorbidities around the CN4 palsy diagnosis.
Results Among the 1,108,292 cohort subjects, CN4 palsy newly developed in 390 patients during 10-year follow-up, and
the overall incidence of CN4 palsy was 3.74 per 100,000 person-years (95% confidence interval, 3.38–4.12). The incidence
of CN4 palsy showed a male preponderance in nearly all age groups, and the overall male-to-female ratio was 2.30. A
bimodality by age-group was observed, with two peaks at 0–4 years and at 75–79 years. The most common presumed
aetiologies were vascular (51.3%), congenital (20.0%), and idiopathic (18.5%). The incidence rate of a first peak for 0–4
years of age was 6.17 per 100,000 person-years, and cases in this group were congenital. The second peak incidence rate for
75–79 years of age was 11.81 per 100,000 person-years, and the main cause was vascular disease. Strabismus surgery was
performed in 48 (12.3%) patients, most of whom (72.9%) were younger than 20 years.
Conclusion The incidence of CN4 palsy has a male predominance in Koreans and shows bimodal peaks by age. The
aetiology of CN4 palsy varies according to age-groups.

Introduction

Fourth cranial nerve (CN4) palsy, also known as trochlear
nerve palsy or superior oblique palsy, is one of the most
common paralytic strabismus encountered in ophthalmol-
ogy clinics [1]. The CN4 palsy can be caused by congenital
or acquired vascular diseases, head trauma, and intracranial
neoplasm [2–4]. The superior oblique muscle acts to intort,
depress, and abduct the eyeball; thus, CN4 palsy may cause
vertical deviation, abnormal head positioning or torsional
symptoms [5]. Small deviations may be treated with

observation or prisms, however, surgeries are required for
larger deviations [5].

To date, CN4 palsy has been investigated mostly in
tertiary referral centres, and there are various studies
reporting on the aetiology, clinical features, and surgical
techniques or outcomes [2, 3, 6–8]. The epidemiology of
CN4 palsy in the general population has only been
reported in limited studies that presented the incidence
rates of CN4 palsy ranging from 2.7 to 6.3 per 100,000
person-years [9–12]. However, most of these population-
based studies were performed in the United States
[9, 11, 12], and the racial differences in the epidemiology
of CN4 palsy remain unclear. Thus, it would be valuable
to investigate the epidemiology of CN4 palsy in more
detail in Asians.

In this study, we aimed to establish the epidemiology of
CN4 palsy in the general Korean population, regarding
its incidence, prevalence, and aetiology. To meet this
need, we accessed the Korea National Health Insurance
Service–National Sample Cohort (NHIS-NSC) database and
analysed the nationally representative dataset of Koreans,
targeting the in-care population of the NHIS system [13].
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To our knowledge, this is one of the largest population-
based studies on the incidence of CN4 palsy.

Methods

Dataset and study population

The NHIS of Korea has covered about 97% of the people in
Korea since 1963, leaving the remaining 3% insured by the
Medical Aid program [13, 14]. All claims in the NHIS have
been recorded in a centralised database (National Health
Information Database [NHID]), and include information
regarding patient demographics, diagnostic codes, procedure
types, drug prescriptions, and related costs [13, 14]. For
diagnostic codes, the NHIS uses the Korean Classification of
Diseases (KCD) system, which is based on the International
Classification of Diseases, 10th Edition (ICD-10) [13, 14].

The NHIS-NSC database was constructed for research
purposes in 2014; it consisted of ~1 million individuals
observed from 2002 to 2013 [13]. In 2017, a second version
of the cohort, the NHIS-NSC 2006–2015, was released with
a retrospectively extended observation period from 2002 to
2005 [15]. From the target population (48,222,537 indivi-
duals in the 2006 NHID), a nationwide representative
sample cohort of ~1 million participants (~2.2% of the
Korean population) was randomly selected using a sys-
tematic, stratified, random sampling method with
2142 strata [15]. The strata were constructed using age (17
groups; 5-year age groups younger than 80, and 80 years or
older), sex (male and female), residential area (three
regions), and income level (21 types) [15].

The present study used the second version of NHIS-NSC
covering the period of 2002–2015. A participation flow
chart is presented in Fig. 1. During the follow-up period, the
cohort was dynamically updated annually by adding a
representative sample of newborns to compensate for
annual disqualifications including death [15]. This retro-
spective cohort study was approved by the Institutional
Review Board (IRB) of Hallym University Medical Center
(IRB No. 2018-06-001), which waived the requirement for
informed consent. The study adhered to the tenets of the
Declaration of Helsinki.

Definition of CN4 palsy cases and surgeries

Since almost all Koreans are covered by the NHIS, and the
NHIS-NSC dataset is a representative sample of the NHIS
database, we assumed that the prevalent cases in the
population can be estimated using the cases diagnosed in
the NHIS-NSC dataset. Cases of CN4 palsy were defined as
claims using the KCD code for fourth cranial (trochlear)
nerve palsy (H491) assigned by ophthalmologists,

neurologists, or neurosurgeons. An incident of CN4 palsy
was defined as the first CN4 palsy diagnosis for each subject
based on the earliest diagnosis date. Among subjects diag-
nosed with CN4 palsy, those diagnosed with dysthyroid
exophthalmos (H062), thyrotoxicosis (hyperthyroidism,
E05), or myasthenia gravis (G700) at the same time were
excluded in consideration of misdiagnosis. For the inci-
dence, the year 2006 was used as the index year for the
starting cohort, and subjects were identified with new CN4
palsy having a preceding 4-year disease-free washout period
(2002–2005) (Fig. 1).

The incidence and prevalence of CN4 palsy were
investigated by age group, sex, and the year of diagnosis.
Age groups were divided by 5-year intervals. The annual
incidence was calculated starting on January 1 of each year
from 2006 to 2015. The annual prevalence was calculated
using the total number of cases that were confirmed in a
clinical practice per year and the total population qualified
for NHIS-NSC in each year [16]. To estimate the annual
prevalence, we defined prevalent cases as those who visited
clinics at least once for each year in this study [16]. In other
words, prevalent cases needed a clinical practice or a check-
up once a year under the diagnosis of CN4 palsy [16].
Surgery for CN4 palsy was determined if the subject with
CN4 palsy underwent strabismus surgery during the follow-
up period, based on the Korean Electronic Data Interchange
codes for strabismus surgeries (S5173, 5174, 5175, or
5176). The surgery code depends on simplicity and com-
plexity, single and multiple.

Fig. 1 A flowchart of identifying newly developed fourth cranial
nerve palsy. The number of subjects at each stage of the investigation
is shown.
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Evaluation of CN4 palsy aetiologies

The aetiologies of CN4 palsy were presumed using the
comorbidities for the diagnosis of CN4 palsy, because
detailed medical records, including neuroimaging data of each
subject, are not available in the NHIS-NSC database [17]. We
investigated the aetiologies of CN4 palsy based on the prin-
cipal diagnostic codes for comorbidities registered within six
months before and two weeks after the CN4 palsy diagnosis.
The potential CN4 palsy aetiologies considered in this study
included vascular diseases, trauma, intracranial neoplasm,
presumed congenital condition, and idiopathic [9].

Vascular aetiology was presumed if the patient had
hypertension (I10-15), diabetes mellitus (DM; E11-14),
ischaemic heart diseases (I20-25), peripheral vascular dis-
ease (I70, I73.1, I73.8, I73.9, and I79.2), or cerebrovascular
disease (I60-68, G45, and G46) including vascular aneur-
ysm (I67.1), stroke (I60, 61, 62, 63, and 64), and transient
ischaemic attack (G45.8, G45.9) [18–21]. Patients with
malignant neoplasm of eye and adnexa (C69), malignant
neoplasm of meninges (C70), malignant neoplasm of brain
(C71), malignant neoplasm of spinal cord, cranial nerves
and other parts of central nervous system (C72), secondary
malignant neoplasm of brain and cerebral meninges
(C79.3), malignant neoplasm of nasopharynx (C11),
malignant neoplasm of craniofacial bones (C41.00), benign
neoplasm of meninges (D32), benign neoplasm of brain and
other parts of central nervous system (D33), neoplasm of
uncertain or unknown behaviour of meninges (D42), or
neoplasm of uncertain or unknown behaviour of brain and
central nervous system (D43) were classified into the
intracranial neoplasm group [18, 19]. Traumatic aetiology
was defined in subjects with fracture of skull and facial
bones (S02.0, S02.1, S02.3, S02.4, S02.7, and S02.8),
contusion of eyeball and orbital tissues (S05.1), and intra-
cranial injury (S06). Others were defined in subjects with
inflammatory diseases of the central nervous system (G00-
G07), viral infections of the central nervous system (A81-
A89), multiple sclerosis (G35), Guillain-Barré syndrome
(G61.0), hydrocephalus (G91), benign intracranial hyper-
tension (G93.2), arachnoid cyst (G93.0), and inflammation
or disorders of the orbit (H05.0, H05.1, H05.8, and H05.9).
Subjects younger than 20 years of age without the above-
mentioned diseases were classified as congenital cases.
Those aged ≥20 years without the above-mentioned dis-
eases were classified as idiopathic.

Statistical analysis

The incidence was calculated as the number of subjects with
CN4 palsy divided by the total person-time at risk during the
study period. We presented incidence rates per 100,000
person-years. The 95% confidence intervals (CI) of

prevalence and incidence rates were estimated using a Pois-
son distribution [22]. For newborn cases, the patient’s birth-
date was used as the date of onset. All statistical analyses
were performed using SAS Enterprise Guide version 7.1
(SAS Institute, Cary, NC, USA) and R version 3.4.3 (The R
Foundation for Statistical Computing, Vienna, Austria).

Results

Incidence of CN4 palsy

A total of 1,108,369 subjects were included between 2006
and 2015 in the cohort. As presented in Fig. 1, 488 indi-
viduals were diagnosed with CN4 palsy in 2002–2015. Of
these, 21 subjects who had comorbid thyrotoxicosis
(hyperthyroidism or dysthyroid exophthalmos) or myas-
thenia gravis were excluded from CN4 palsy cases.
Seventy-seven subjects with a history of CN4 palsy in
2002–2005 were excluded to identify new cases. Among
the 390 subjects with CN4 palsy in 2006–2015, 272 were
males (69.7%) and 118 were females (30.3%). Of 390 sub-
jects, 313 subjects were diagnosed by ophthalmologist and
52 subjects were diagnosed by neurologist or neurosurgeon.
Twenty-five patients were diagnosed by both clinicians.

Table 1 and Fig. 2 show the incidence of CN4 palsy
according to age group and sex. The estimated overall
incidence of CN4 palsy was 3.74 (95% CI, 3.38–4.12) per
100,000 person-years in the entire cohort. The incidence of
CN4 palsy was 5.20 (95% CI, 4.61–5.85) per 100,000
person-years for males, and 2.26 (95% CI, 1.88–2.70) per
100,000 person-years for females, respectively. A bimodal
pattern by age-group was observed, with two peaks at 0–4
years and at 75–79 years. The incidence rate of the first
peak in 0–4 years of age was 6.17 (95% CI, 4.22–8.65) per
100,000 person-years, and a second peak incidence rate for
75–79 years of age was 11.81 (95% CI, 7.90–16.84) per
100,000 person-years. This peak pattern was consistent in
both male and female groups.

Fig. 2 Incidence of fourth cranial nerve palsy in Koreans during
2006-2015. The incidence rate showed two peaks: one at 0–4 years
and the other at 75–79 years.

The incidence and presumed aetiologies of fourth cranial nerve palsy in Korea: a 10-year nationwide. . . 3015



Fig. 3 shows the male-to-female ratio of the incidence of
CN4 palsy according to age groups. The incidence of CN4
palsy was higher in males than in females, and the average
male-to-female incidence ratio was 2.30 (95% CI,
1.84–2.88). In children aged <20 years, the ratio was under
2, but it roamed around 3 in adults aged ≥20 years. Male
preponderance was highest in the 25–29-year-old group,
and was consistent throughout the cohort, except for the
15–19-year-old group.

Prevalence and surgical intervention of CN4 palsy

Table 2 presents the annual prevalence rates of CN4 palsy
during the 2006–2015 period. The prevalence of CN4 palsy
was 3.43 (95% CI, 2.41–4.69) per 100,000 persons in 2006,
but gradually increased reaching 8.76 (95% CI, 7.87–11.60)
per 100,000 persons in 2015. There was an increasing trend
in the prevalence of CN4 palsy over time, and surgery for
CN4 palsy was higher in the latter half of the study period.
Every year, the prevalence of CN4 palsy was higher in
males than in females.

Of 390 subjects, 48 patients underwent surgery for CN4
palsy during the study period, and the surgical incidence for
CN4 palsy was 0.46 (95% CI, 0.34–0.60) per 100,000
person-years (Table 1). Thirty-five of the 48 patients
(72.9%) who underwent surgeries for CN4 palsy were
younger than 20 years of age.

Presumed aetiology of CN4 palsy

Aetiologies of CN4 palsy were evaluated in 390 subjects
with CN4 palsy during 2006–2015. The most common
aetiology was presumed as vascular disease (n= 200,
51.3%), followed by congenital conditions (n= 78, 20.0%),
idiopathic, (n= 72, 18.5%), trauma (n= 21, 5.4%), intra-
cranial neoplasm (n= 12, 3.1%), and others (n= 7, 1.8%).
The ‘others’ group included multiple sclerosis (n= 1),
benign intracranial hypertension (n= 1), hydrocephalus
(n= 1), inflammation or infection of the CNS system (n=
2), and inflammation or disorder of the orbit (n= 2). The
presumed aetiologies of CN4 palsy according to age group
are presented in Fig. 4. The cause of the first peak in 0–4
years of age was congenital, while the main cause of a
second peak was vascular disease. The proportion of vas-
cular aetiology was rare in subjects aged <20 years, but
increased according to age in adults aged ≥50 years. Of the
200 patients who had vascular disease, 28 cases had only
one disease, either hypertension or diabetes. The proportion
of head trauma was highest in young adults aged 25–29
years and 40–44 years (19.0% and 19.0%, respectively).

Discussion

In this population-based cohort study, we found the inci-
dence rate of CN4 palsy in Korea to be 3.74 per 100,000
person-years; we also found male predominance and a

Fig. 3 Male-to-female ratio in the incidence of fourth cranial nerve
palsy in Koreans. The incidence rate was higher in males than in
females, except for the 15–19-year-old group.

Table 2 Prevalence of fourth cranial nerve palsy in the general Korean population in 2006–2015.

Year Annual total
population

Total Male Female Surgery of FNP

No. Prevalence 95% CI No. Prevalence 95% CI No. Prevalence 95% CI No. Prevalence 95% CI

2006 1021208 35 3.43 2.41, 4.69 25 4.89 3.21, 7.06 10 1.96 0.98, 3.44 5 0.49 0.18, 1.05

2007 1031653 43 4.17 3.04, 5.54 32 6.19 4.28, 8.59 11 2.14 1.11, 3.66 3 0.29 0.07, 0.75

2008 1035089 40 3.86 2.79, 5.19 28 5.40 3.64, 7.65 12 2.32 1.24, 3.90 5 0.48 0.17, 1.04

2009 1038462 48 4.62 3.43, 6.06 31 5.96 4.10, 8.31 17 3.28 1.96, 5.10 3 0.29 0.07, 0.75

2010 1042706 58 5.56 4.25, 7.12 37 7.08 5.04, 9.62 21 4.04 2.55, 6.02 5 0.48 0.17, 1.03

2011 1046465 67 6.40 4.99, 8.06 50 9.54 7.13, 12.44 17 3.25 1.94, 5.05 6 0.57 0.23, 1.16

2012 1050743 72 6.85 5.39, 8.56 54 10.26 7.76, 13.25 18 3.43 2.08, 5.27 10 0.95 0.48, 1.67

2013 1053952 85 8.06 6.47, 9.90 65 12.32 9.57, 15.57 20 3.80 2.37, 5.71 10 0.95 0.48, 1.66

2014 1057454 95 8.98 7.30, 10.91 64 12.10 9.37, 15.31 31 5.87 4.04, 8.18 7 0.66 0.28, 1.28

2015 1061141 93 8.76 7.10, 10.67 64 12.06 9.34, 15.26 29 5.47 3.71, 7.71 4 0.38 0.12, 0.88

3016 E. H. Jung et al.



bimodal pattern by age-group. The most common presumed
cause was cerebrovascular or cardiovascular disease, and
patients with congenital CN4 palsy underwent surgery most
often. In our previous study, the incidence of CN6 palsy in
Korea was 4.66 per 100,000 person-years with male pre-
ponderance [23]. We found that the incidence of CN4 palsy
was slightly lower than that of CN6 palsy.

To date, there have been only a few epidemiologic stu-
dies regarding the incidence of CN4 palsy [9, 11, 12, 24].
The incidence of CN4 palsy was estimated to be 6.3 per
100,000 in those with adult-onset strabismus [24] and
2.7–3.4 per 100,000 in children [11, 12]. Previous studies
showed no bimodal pattern by age and included many
young and middle-aged subjects [3, 7]. Dosunmu et al.
reported that the overall incidence rate of CN4 palsy across
all ages in the general population was 5.73 per 100,000
person-years in the United States [9], the peak presentation
age was in the fourth decade of life, and the most common
aetiology was of congenital origin (49%), followed by
hypertension (18%) and trauma (18%) [9]. The result of that
study showed a slightly higher incidence rate than our
study; it also differed in terms of the peak age group and the
frequency of aetiologies. Our Korean cohort showed a
higher incidence of CN4 palsy in older age groups, and
vascular comorbidities to be higher than in the United
States.

In this study, we found the incidence of CN4 palsy to be
higher in men than in women, which is consistent with
previous studies [1, 3, 6, 9, 24, 25]. One suggested expla-
nation is that head trauma is more frequent in men [9]. Ray
et al. reported that the most common aetiology was trauma
in men and congenital origin in women [6]. In our study, the
male-to female incidence ratio was highest in the 25–29-
year-old group, and the proportion of trauma aetiology was
the highest in this group. However, considering the high
proportion of vascular and congenital aetiologies, further
explanation is needed. The male-to female ratio was 1.5-3.0
in studies on CN4 palsy caused by vascular, congenital,
trauma, or idiopathic aetiologies [3, 6, 25, 26]. One possi-
bility might be that the male sex is a risk factor for
microvascular disease in Korea [27, 28].

The proportion of aetiologies for CN4 palsy have been
varied across studies according to the target population and
the definition of aetiologies [4, 29]. Table 3 summarises the
aetiologies of CN4 palsy reported in previous major studies
with greater than 70 subjects. Institution-based studies
reported the most common cause to be congenital in origin,
followed by trauma [1–4, 7]. A few studies found trauma to
be more common than other causes [6, 29–31]. In the pre-
sent study, the proportion of congenital cases (20%) may
have been underestimated, because we operationally defined
congenital causes only in subjects younger than 20 years of
age. However, subjects with congenital CN4 palsy can be
diagnosed at any age, as patients lose deviation control due
to the decompensation for CN4 palsy over time in adulthood
[9]. In addition, CN4 palsy associated with intracranial
tumours is reported to be rare (ranging from no reported
cases to 8%) [1, 6, 9, 32, 33]. Typically, intracranial tumours
affect multiple cranial nerves simultaneously. In this study,
we identified isolated or multiple cranial palsies involving
CN4 palsy, and 3% of patients had an intracranial mass,
which is similar to the results of previous studies. Idiopathic
causes accounted for 19% of the cases in our study, and
several other studies showed a large proportion of cases with
undermined causes (4–38%) [1, 6–8, 25, 26, 30, 33].

Of note, the most common presumed cause of CN4 palsy
in this study was vascular disease. Another study regarding
acquired CN4 palsy in Korea also reported that vascular
disease was the most common aetiology [25]. In our
population-based study from 2006 to 2015, there was a
greater incidence of CN4 palsy in Koreans older than 50
years of age than in those younger than 50, and there was
more than 50% vascular comorbidity. We reported a pre-
sumed microvascular aetiology in 51% of CN4 palsy cases;
this is higher than previously reported. The large proportion
of comorbid vascular disease in CN4 palsy cases might be
due to the increasingly improved detection of vascular
disease or an unknown racial difference.

The form of CN4 palsy that most frequently required
surgical intervention was congenital CN4 palsy, which was
more common in young age groups [3, 7]. Our study
showed that most of the individuals who underwent

Fig. 4 Aetiologies of fourth
cranial nerve palsy by
age-groups in Koreans. The
aetiology varied according to
the age-group.

The incidence and presumed aetiologies of fourth cranial nerve palsy in Korea: a 10-year nationwide. . . 3017



surgeries were younger than 20 years of age, and only 8.3%
of those who underwent surgeries were older than 50.
Although we could not evaluate the recovery rate of sub-
jects with CN4 palsy, several studies have reported the best
prognosis for recovery in the vascular group [8, 30]. Park
et al. reported that vascular disease was the most common
cause of acquired cranial nerve palsies, and 85.2% of
patients showed complete or partial overall recovery [25].
Akagi et al. reported that eight of 14 patients with CN4
palsy caused by head trauma showed a complete recovery
within 12 months [34]. These findings suggest that surgeries
were more often performed for congenital cases.

There are several limitations to the present study. First,
measurement errors or diagnostic issues for CN4 palsy
might be present in the NHIS data, as the data were ori-
ginally collected for the purpose of medical insurance
claims, and not for academic research. The NHIS dataset
may not be representative of the general population com-
pletely, even if it is from a random sampling method. It may
not be similar according to many other characteristics that
might affect the CN4 palsy data. The diagnosis of CN4
palsy depended on each physician who had examined the
patient, and thus might not have been completely standar-
dised. The prevalence and incidence of CN4 palsy could
have been underestimated because the subjects who did not
visit the hospitals were missed. The washout period might
not be sufficient for excluding previously diagnosed cases.
We could not evaluate the recovery rate or follow-up status
of subjects with CN4 palsy due to unavailable medical
records. Only the incidence of surgery could be assessed.
To evaluate strabismus surgeries related to CN4 palsy, we
investigated patients who had CN4 diagnostic codes entered
close to the surgery date. However, it could not accurately
confirm the surgery for CN4 palsy. Notably, the evaluation

of the aetiology of CN4 palsy might be also biased. We
presumed the aetiology according to the diagnostic codes
associated with comorbidities because detailed medical
records (i.e., neuroimaging or laboratory data) are not
available in the NHIS database. However, causal relation-
ships between the accompanying diseases and CN4 palsy
remain unclear or inadequate. Moreover, the presence of a
certain comorbid disease does not exclude having another
true aetiology, unless a detailed systematic examination is
performed. Therefore, the presumed aetiologies in our study
might be biased. In addition, there was a possibility of
underestimating congenital cases, because decompensated
CN4 palsy over 20 years of age could not be classified as
congenital cases. Lastly, we did not differentiate isolated
CN4 palsy from multiple cranial nerve palsies, which could
make the data less valid.

In conclusion, we found the incidence of CN4 palsy in
Korea to be 3.74 per 100,000 person-years, with male
predominance and a bimodal peak pattern by age. The most
common presumed cause of CN4 palsy was vascular dis-
ease in the general population, and the aetiology of CN4
palsy varied according to age group. The epidemiology of
CN4 palsy might help to understand the pathophysiology
and build public policies for its prevention and treatment.

Summary table

What was known before:

● Fourth cranial nerve palsy has been investigated mostly
in tertiary referral centres, and the epidemiology of
fourth cranial nerve palsy in the general population has
only been reported in limited studies, mainly in the
United States.

Table 3 Previous studies on the aetiology of fourth cranial nerve palsy.

Country Publication
date

Studied
duration

No.
of cases

Aetiology (%)

Trauma Tumour Vascular Congenital Unknown Other

Rucker et al. [32, 33] USA 1966 1958–1964 84 27 8 16 22 16

Rush et al. [30] USA 1981 1966–1978 172 32 4 19 36 9

Richards et al. [8] USA 1992 1978–1988 578 29 5 18 32 16

Dosunmu et al. [9] USA 2018 1978–1992 74 18 1 24 49 4 1

Von Noorden et al. [1] USA 1986 1973–1984 270 34 40 23 3

Mansour and Reinecke [4] Spain 1986 1972–1981 82 34 1 2 52 6 4

Keane [29] USA 1993 1970–1993 215 53 7 4 1 0 36

Gunderson et al. [7] USA 2001 1968–1999 124 26 2 6 28 38

Mollan et al. [2] UK 2009 1999–2005 150 33 3 21 35 9 1

Bagheri et al. [3] Iran 2010 1997–2007 73 16 77 7

Ray et al. [6] India 2014 2001–2008 181 34 1 9 33 24 0

Current study Korea 2006–2015 390 5 3 51 20 19 2
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What this study adds:

● Incidence of fourth cranial nerve palsy in Korea was
3.74 per 100,000 person-years, with male predominance
and a bimodal peak pattern by age.

● The aetiology of fourth cranial nerve palsy varied
according to age-group.
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