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CORRESPONDING AUTHOR: SUMMARY

Mohammad M. Alzahrani Background. The sciatic nerve is the largest and thickest branch of the lumbosacral
Imam Abdulrahman Bin Faisal University plexus. It separates into numerous branches and exhibits multiple anatomical varia-
King Faisal Road tions that may result in nerve compression, a factor that is attributed to its location in
Dammam, Saudi Arabia 34212 the pelvis. This study aims to detect sciatic nerve branch variation and its association
E-mail: mmalzahrani@iau.edu.sa with the piriformis muscle and to establish the prevalence of each variant using routine

pelvic MRI examinations.

DOI: Methods. This was a cross-sectional retrospective study of patients who underwent
10.32098/mltj.02.2023.05 pelvic MRI studies from January 2018 to December 2020. Collected data included

patient demographics, anatomical type of sciatic nerve (according to the Beaton and
Anson classification system) and history of radiculopathy or sciatic nerve symptoms.
Data was collected, and descriptive statistics were analyzed with a p < 0.05 considered
as statistically significant.

Results. A total of 188 patients were included in the study. The majority (95.7 %) of the
patients exhibited the type 1 variant, while type 2 and type 3 variants exhibited a prev-
alence of 3.2% and 1.1%, respectively. No statistically significant difference in history
of radiculopathy and sciatica was identified between the different anatomical variants.
Conclusions. The sciatic nerve’s anatomical variation in relation to the piriformis
muscle can be identified on routine pelvic MRI scans, with most of the detected vari-
ants being type 1. This study confirms the anatomical variations of the sciatic nerve in
the pelvic region which can be detected on routine MRI.
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LEVEL OF EVIDENCE: 3

INTRODUCTION various clinical manifestations including buttock and/

The sciatic nerve is the largest nerve in the human ©of leg pain, sensory alterations, and muscle weak-
body which is composed from the union of the ventral ~ness, which are commonly referred to as “sciatica”
roots of the L4-S3 spinal segments (1, 2). Sciatic nerve  (3). These manifestations are extremely commonplace,
compression anywhere along its course can lead to usually affecting adults in their fourth or fifth decades
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with a life span prevalence of approximately 43% (3).
Compression typically occurs as it the nerve exits the
spinal canal near its origin and is normally attributed
to a herniated disc or other spinal pathology. Howev-
er, along its course, the sciatic nerve passes in close
proximity to the piriformis muscle as it exits the pelvis
and could be subjected to compression by the muscle,
thereby giving rise to sciatica symptoms in a clinical
entity that is referred to as “piriformis syndrome” (1).
Nerve compression in piriformis syndrome is thought
to result from inflammation or irritation of the nerve as
a result of muscle hypertrophy but may also occur due
to piriformis muscle or sciatic nerve congenital varia-
tions (3, 4).

Beaton and Anson classified the anatomical variation
of the sciatic nerve in relation to the piriformis muscle
into six types (5). The three most common types are
described as follows: Type 1 depicts an undivided sciat-
ic nerve that passes below the piriformis muscle, with
a prevalence of 80-90%. Type 2 is when the common
peroneal division passes through the piriformis muscle
and the tibial nerve division passes below the piriform-
is muscle. This type is considered the second most
common variant with a prevalence of 10-15% (3, 6).
Type 3 describes the variant where the common peroneal
division passes above the piriformis muscle and the tibi-
al division passes below the piriformis muscle and is the
third most common variant with a prevalence of 1-3%
(3). Researchers have postulated that certain anatomical
types may result in more sciatica-like symptoms (1).
The purpose of this study is to determine the preva-
lence of the various sciatic nerve anatomical variations
in relation to the piriformis muscle in a middle east-
ern population and how it differs from the international
data published in the literature. The study also seeks to
establish if there are any correlations between the sciat-
ic nerve anatomical variant and the presence of radicu-
lopathy or sciatica-like symptoms.

MATERIALS AND METHODS

Institutional Review Board approval, IRB-2020-01-303,
was obtained for this study (Committee: Imam Abdul-
rahman Bin Faisal University - Date of approval: Octo-
ber 25, 2020). A cross-sectional retrospective study
design was employed. The data were obtained from
the patient electronic medical records and included
all patients 18 years of age or older, who underwent a
pelvic MRI study from October 2018 to October 2020.
Studies with axial T1 and/or axial T2 non-fat saturat-
ed sequences were included in this study. The exclu-
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sion criteria include any pathology related to the sciat-
ic nerve, such as neuritis, neurofibromas, schwannoma,
neoplastic processes in or around the sciatic nerve, or
significant pelvic bone fractures. Patients were also
excluded if they had a history of prior surgery in the
hip/pelvic area that may alter the anatomy. Addition-
ally, all duplicate exams and technically inadequate
studies (lacking non-fat saturated sequence) were not
included.

MR imaging was conducted at our institution with
a 1.5 Tesla scanner (Optima MR450w; General Elec-
tric, Boston, United States) and a 3 Tesla scanner
(Magnetom Skyra; Siemens, Munich, Germany). Eval-
uation of the sciatic nerve was primarily performed on
the axial plane. The protocol and image parameters
varied depending on the exam indication. Nonethe-
less, the standard protocol of the (2D) axial T1-weight-
ed sequence was repetition time (TR) = 1000-1400 ms,
echo time (TE) = 11-18 ms, < 4 mm slice thickness, and
a field of view (FOV) = 330-370 mm. The standard
protocol of axial (2D) T2-weighted sequence was a TR
=2800-3100 ms, TE = 90-95 ms, < 4 mm slice thickness,
and a FOV =330-370 mm.

Three radiologists reviewed the MRI studies, two of
whom were subspecialized in musculoskeletal imaging.
All the MRI studies contained an axial T1 sequence,
which is the most sensitive sequence for the observation
of anatomical variation (3). The anatomical relationship
between the sciatic nerve and the piriformis muscle was
classified according to the Beaton and Anson classifi-
cation system (3). The presence of a split sciatic nerve,
defined as a discrete separation of the common pero-
neal and tibial nerve bundles by a fat plane (of any
thickness) at the level of the ischial tuberosity, was
also recorded (figure 1). The number and percentage
of each type of anatomical variation were recorded in
addition to the patient’s demographic information. The
patient health records were reviewed for any previous
history of sciatica or radiculopathy. The patient’s file
was reviewed for any previous spine imaging that may
indicate back pain, radiculopathy or sciatica. Patients
were contacted to inquire about any history of low
back, sciatica or radiculopathy pain.

Sample size calculation was performed based on previ-
ous literature, the expected prevalence of sciatic nerve
splitting is 5-15%. Assuming a prevalence of 10%, a
sample size of 152 patients was required to achieve an
error margin of 4% at a 95% confidence level (5% level
of significance). Data was analyzed using the Statistical
Package for the Social Sciences (SPSS) and chi-square
test of independence was used to assess the association

229



Sciatic Nerve Anatomical Variation

Figure 1. (A) Axial T1-weighted MRI at the ischial tuberos-
ity level revealing a non-split sciatic nerve (white circle); (B)
Axial T1-weighted MRI at the ischial tuberosity level reveal-
ing a split sciatic nerve with common peroneal (dashed white
arrow) and tibial (solid white arrow) components of the nerve.

Figure 2. Axial T1-weighted MRI image of type 2 sciatic
nerve.

Solid white arrows: piriformis muscle; dashed white arrow: common pero-
neal component piercing the piriformis; white arrowhead: tibial compo-
nent passing anterior/below the piriformis.
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Figure 3. Axial T1-weighted MRI images of type 3 sciatic nerve.

Solid white arrows: piriformis muscle; white arrowhead: the common pero-
neal component passing posterior/above the piriformis muscle; dashed
white arrow: tibial component passing anterior/below the piriformis muscle.

between categorical variables. Hypothesis testing was
performed at 5% level of significance.

RESULTS

A total of 188 patients who fit the inclusion and exclusion crite-
ria of the study were included in the study. The patient cohort
included 114 (60.6%) males and 74 (39.4%) females (table
I). The mean age of the cohort was 35.4 + 16.7 years. Upon
review of the sciatic nerve variation types, type 1 was identi-
fied in 180 (95.7%) cases, thus making it the most common
form. Type 2 was the second most common type which was
observed in six patients (3.2%) and type 3 was observed in two
patients (1.1%) (table IT). Patients exhibiting types 4 to 6 were
not identified in this study (figures 2, 3). Sciatic nerve splitting
was documented in 8% of patients, all with type 1 (table III).

A total of 43 patients (22.9%) had history of low back pain or
radiculopathy, while only 14.4% of the cohort showed signs of
compression on spine MRI. There was no statistically signifi-
cant correlation between the sciatic nerve variation type and the
presence of a history of radiculopathy or sciatica, but was asso-
ciated with older age and signs of compression on MRI (table
IV). In addition, the presence of nerve splitting was also not
associated with history of radiculopathy or sciatica (table III).

DISCUSSION

Our current cross-sectional retrospective study explored
the prevalence of sciatic nerve variations in relation to the
piriformis muscle in a middle eastern cohort. We found
that 95.7% of patients had a type 1 variation, while only
3.2% and 1.1% had a type 2 and type 3 variant, respective-
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Table I. Demographic and clinical characteristics of the included patients.

n (%)

Gender
Female 74 (39.4%)
Male 114 (60.6%)
Age category
<18 13 (6.91%)
18-35 103 (54.8%)
35-65 57 (30.3%)
> 65 15 (7.98%)
Variation type
Type 1 180 (95.7%)
Type 2 6(3.2%)
Type 3 2(1.1%)
Splitting
No 173 (92.0%)
Yes 15 (8.0%)
Table Il. Association between splitting and characteristics of the included patients.
Type 1 (n = 180) Type 2 (n = 6) Type 3 (n=2) P-value
Gender 0.715
Female 72 (40.0%) 2(33.3%) 0 (0.00%)
Male 108 (60.0%) 4(66.7%) 2 (100%)
Age category 0.659
<18 12 (6.67%) 1(16.7%) 0 (0.00%)
18-35 97 (53.9%) 4 (66.7%) 2 (100%)
35-65 56 (31.1%) 1(16.7%) 0 (0.00%)
> 65 15 (8.33%) 0 (0.00%) 0 (0.00%)
Spine MRI compression 0.703
Yes 27 (15.0%) 0 (0.00%) 0 (0.00%)
No 153 (85.0%) 6 (100%) 2 (100%)
Splitting 1.000
Yes 15 (8.33%) 0 (0.00%) 0 (0.00%)
No 165 (91.7%) 6 (100%) 2 (100%)

ly. These findings are similar to previously published liter-
ature in different cohorts, which also showed that the type
1 variant was the most common type detected (79-87%),
while other types were less common or even considered
rare (1-3, 7, 8). Knowledge of prevalence of different varia-
tions is critical to assist during surgical planning and while
performing interventional procedures such as total hip
arthroplasty, intramuscular injections, and nerve blocks
with a goal to subsequently minimizing potential iatrogenic
injuries (9).
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In our cohort we found that 8% of the patients were shown
to have splitting of the sciatic nerve at the level of the ischi-
al tuberosity, which also corresponds with previously
published studies with a prevalence 6-9.8% of splitting (1, 3,
8). Variations of sciatic nerve splitting can be a direct cause
of piriformis syndrome resulting from nerve compression or
entrapment (10, 11). This syndrome has been increasingly
detected with the advances in MRI imaging and has been
linked to multiple etiologies including trauma, muscle hyper-
trophy or overuse, and variant anatomy leading to sciatic
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Table lll. Factors associated with splitting.

Yes (n = 15) No (n=173) P-value
Gender 0.743
Female 7 (46.7%) 67 (38.7%)
Male 8(53.3%) 106 (61.3%)
Age cat 0.620
<18 0(0.00%) 13 (7.51%)
18-35 10 (66.7%) 93 (53.8%)
35-65 5(33.3%) 52 (30.1%)
> 65 0 (0.00%) 15 (8.67%)
Spine MRI compression 0.700
Yes 1(6.67%) 26 (15.0%)
No 14 (93.3%) 147 (85.0%)
Variation type 1.000
Type 1 15 (100%) 165 (95.4%)
Type 2 0(0.00%) 6(3.47%)
Type 3 0(0.00%) 2(1.16%)

Table IV. Factors associated with radiculopathy and sciatica.

Yes (n = 40) No (n =14) P-value
Splitting 1.000
Yes 3 (7.50%) 12 (8.11%)
No 37 (92.5%) 136 (91.9%)
Age cat <0.001
<18 3 (7.50%) 10 (6.76%)
18-35 8(20.0%) 95 (64.2%)
35-65 18 (45.0%) 39 (26.4%)
> 65 11 (27.5%) 4(2.70%)
Gender 0.036
Female 22 (55.0%) 52 (35.1%)
Male 18 (45.0%) 96 (64.9%)
Variation type 0.759
Type 1 38 (95.0%) 142 (95.9%)
Type 2 2(5.00%) 4(2.70%)
Type 3 0 (0.00%) 2 (1.35%)
Spine MRI compression <0.001
Yes 21 (52.5%) 15 (10.1%)
No 19 (47.5%) 133 (89.9%)
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nerve entrapment (12, 13). Therefore, correct recognition of
this anatomical variation can improve the diagnostic accura-
cy and management decisions of such cases (11, 12).
Interestingly, Wan-ae-loh e al. found that in the Asian popu-
lation type 2 was more prevalent compared to Caucasian or
African ethnicities and showed a higher association with nerve
impingement and piriformis syndrome in their cohort (14). In
our study, the data analysis findings did not identify any signif-
icant association between the variation type or sciatic nerve
splitting and presence of back pain, radiculopathy or sciatica.
We noted some possible limitations in our current study.
The sample size examined was small compared with other
studies, with 188 patients, but we believe that our study is
adequately powered as per our sample size analysis. Anoth-
er possible limitation is the retrospective nature of the study,
which may increase the likelihood of recall bias.

CONCLUSIONS

The findings of this cross-sectional retrospective study
established that type 1 sciatic nerve variant is the most
common variant in our middle eastern cohort. Moreover,
there was no correlation between the sciatic nerve variant
and the presence of radiculopathy or sciatica. Understand-
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