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Abstract
Introduction: In pediatric patients, the sciatic nerve is one of the most commonly 
blocked peripheral nerves during orthopedic procedures of the lower limb. Ultrasound 
guidance is the current standard for a successful localization of the sciatic nerve in the 
gluteal region. Relevant anatomical landmarks are also used to determine the nerve 
location when ultrasound is not available or inadequate. However, reports have dem-
onstrated paucity of information regarding the sciatic nerve location and variation in 
the hip throughout pediatric development. This imaging study aimed to document and 
analyze the relative morphometric relationship of the sciatic nerve in the pediatric 
gluteal region throughout development.
Methods: The location of the sciatic nerve in relation to bony landmarks was meas-
ured in 84 pediatric magnetic resonance imaging of patients aged 0.7– 15.8 years.
Results: The sciatic nerve was identified medial to the most lateral point of greater 
trochanter at the level of ischial spine and the tip of coccyx. The strong positive corre-
lation between sciatic nerve to landmark distances and age and stature demonstrated 
linear variation between sciatic nerve location with age and growth of children. To 
predict the nerve location in the gluteal region, regression equations using patient 
age were created, having implications for the posterior approach of the sciatic nerve 
blockade in children. Clinically significant differences were found between sexes, spe-
cifically in the older age group.
Conclusion: Despite the small sample size of younger age group, this study is the 
first to document the morphometric changes of the sciatic nerve in the gluteal region 
across pediatric development and may be useful for providing confirmatory guidelines 
for nerve location when ultrasound is not accessible or cannot be utilized for practice.

K E Y W O R D S
anatomy, child, hip, magnetic resonance imaging, sciatic nerve

www.wileyonlinelibrary.com/journal/pan
mailto:
https://orcid.org/0000-0002-2455-9752
https://orcid.org/0000-0001-5288-7713
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:christina.byun@unsw.edu.au


1356  |    BYUN et al.

1  |  INTRODUC TION

In the pediatric lower limb, the sciatic nerve is one of the most com-
monly blocked peripheral nerve for the management of pain after 
major orthopedic and surgical procedures to the leg, ankle, and 
foot.1– 3 Out of the three anterior, lateral, and posterior approaches of 
the sciatic nerve blockade in the gluteal region, the posterior approach 
has been recommended for its technical ease and effectiveness.4– 7 As 
illustrated in Figure 1, both adult5,6,8– 10 and pediatric1,4,8,11,12 stud-
ies have reported needle insertion sites identified using the relevant 
anatomical landmarks for the posterior approach of the sciatic nerve 
blockade. In 2015, a computed tomography (CT) study was conducted 
to corroborate the location of the sciatic nerve relative to its surface 
landmarks in the adult gluteal region and provided a new revised de-
scription of the sciatic nerve landmarks.10 Differing from traditional 
descriptions, the sciatic nerve was located significantly higher within 
the gluteal region. For the pediatric population, three clinical imaging 
studies have investigated the sciatic nerve location within the pop-
liteal fossa, providing age- specific formulae for the popliteal approach 
of the sciatic nerve blockade.2,13,14 No study to date, however, has in-
vestigated the morphometric relationship and location of the sciatic 
nerve within the gluteal region relative to age.

In the recent years, clinical studies have explored the course of 
the sciatic nerve in the gluteal region using ultrasonography,15 de-
veloping ultrasound- guided techniques for the pediatric subgluteal 
approach of the sciatic nerve blockade.16– 18 Ultrasonography al-
lows real- time visualization of the anatomical structures, location 
of the needle, and the spread of the local anesthetic, and has led 
to enhanced success rates of regional blockades.7,15,17– 19 In resource 
limited environments, however, there may be limits to employing ul-
trasound guidance due to the lack of available equipment and train-
ing and the prevalence of appropriate expertise.2,20 The scalability 
of more developed techniques requires increased training and adop-
tion by the clinicians,21,22 especially for regional anesthetic practice 
where most training guidelines are still adult- oriented.19

Hence, this retrospective magnetic resonance imaging (MRI) 
study aimed to document and analyze the morphometric relation-
ship of the sciatic nerve to the surrounding anatomical landmarks in 
the gluteal region across pediatric development. Through analyzing 
the quantitative data, this study aimed to determine whether cor-
relations exist between age and the sciatic nerve location, and to 
provide age- specific guidelines for the identification of the sciatic 
nerve in the gluteal region, where landmark approaches need to be 
used in practice.

2  |  MATERIAL S AND METHODS

2.1  |  Data collection

MRI scans of the pediatric hip region were obtained from the 
Sydney Children's Hospital following ethical approval (LNR/16/
SCHN/387). An imaging dataset consisting of 132 de- identified 

MRI scans taken between December 2005 and April 2017 were 
exported in DICOM format for analysis using RadiAnt DICOM 
Viewer (version 5.0.2; Medixant). The exclusion criteria included 
MRI scans with poor resolution (e.g., from movement, variation in 
posture, and fat- suppressed scans), presence of pathology (e.g., 
soft tissue tumor), and/or the absence of the axial image plane. 
Following the exclusion criteria, a total of 84 scans (42 male 
and 42 female; 28 right side and 56 left side) were used in this 
study and the sample was grouped into three age categories (0– 
5, 6– 11 and 12– 16 years), as in the previous retrospective imag-
ing study that determined the location of the sciatic nerve within 
the popliteal fossa.14 For the 0– 5 years age group (n = 17), the 
mean age was 3.7 ± 1.5 years (range 0.7– 5.8), for the 6– 11 years 
age group (n = 34), the mean age was 8.5 ± 1.4 years (range 6.2– 
11.0), and for the 12– 16 years age group (n = 33), the mean age 
was 13.7 ± 1.6 years (range 11.1– 15.8). The clinical data collected 
included patient information (sex and age), type of scan, region of 
scan, the limb side the measurements were taken from (i.e., right 
or left) and the scan thickness (in mm).

2.2  |  Morphometric Measurements

Similar to the methodology for pediatric knee previously pub-
lished,14 morphometric measurements were taken of the sciatic 
nerve relative to neighboring anatomical landmarks (Figure 2). The 
morphometric parameters were measured at multiple levels (A– F) 
throughout the pediatric hip. The horizontal and diagonal width of 
the femur from the head to the most lateral point of the greater tro-
chanter, at the level of the ischial spine (reference level D), were spe-
cifically measured as a control for variation in stature.

What is already known

• For a successful sciatic nerve blockade in the gluteal re-
gion, correct identification of the nerve is essential.

• Without ultrasound, landmark approaches are needed 
but there is paucity of information and inconsisten-
cies in description of landmarks associated with the 
sciatic nerve location in the hip throughout pediatric 
development.

What this article adds

• This is the first clinical imaging study to verify the age- 
specific relations, location, and course of the sciatic 
nerve in the pediatric gluteal region.

• The age- related regression equation will have implica-
tions for needle placement in the posterior approach 
of the sciatic nerve blockade in children, where imag-
ing equipment and expertise may not be adequate or 
available.
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2.3  |  Statistical analysis

All data were recorded in Microsoft Excel (version 16.0; 2019; 
Microsoft Corp.) and statistically analyzed using the RStudio (ver-
sion 1.2.5033; 2019; RStudio, Inc.). Descriptive statistical analysis 
was calculated for the total sample, for each age group and for sex 

and side categories. The sciatic nerve and anatomical landmark dis-
tances were tested for normality using the Kolmogorov– Smirnov 
test. Pearson's or Spearman's rank correlation coefficient tests, 
as applicable, were used to determine the relationship between 
the morphometric parameters. A linear regression analysis was 
used to evaluate the relationship between age and the relevant 

F I G U R E  1  Illustration comparing the 
reported puncture sites for the posterior 
approach of sciatic nerve blockade in 
adult (A) and pediatric (B) literature. GT, 
greater trochanter; IS, ischial spine; IT, 
ischial tuberosity; PSIS, posterior superior 
iliac spine; SN, sciatic nerve. The yellow 
line represents the course of the sciatic 
nerve in the gluteal region.
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morphometric parameters. Differences between sexes and sides 
of each age group were determined using the independent- samples 
t test or Wilcoxon signed rank test, depending on the normality as-
sumption. Significance was determined at p < 0.05.

3  |  RESULTS

3.1  |  Descriptive statistics across age

The descriptive statistics for sciatic nerve morphometric parameters 
for the different age groups are summarized in Appendix 1. Overall, 
all morphometric parameters increased with the age of the patients.

3.2  |  Sciatic nerve location relative to 
anatomical landmarks

The course of the sciatic nerve at different reference levels (A– F) 
relative to bony landmarks is illustrated in Figure 3.

3.3  |  Correlation of morphometric parameters and 
regression with age

Most of the parameters strongly correlated with each other except 
for SN- S, SN- IS, SN- IT, and SN- F6 parameters (Figure 2). The strong-
est correlations (r ≥ 0.75, p < 0.001) of morphometric parameters 
are summarized in Appendix 2. The linear regression correlation 

between patient age and morphometric parameters, including the 
distances between the femoral head and the greater trochanter 
measured for stature variation (F1 and F2 parameters), are illus-
trated in Figure 4. As expressed in Figure 4, the linear regression 
equations were executed for each of the variables as formulae for 
predicting the location of the sciatic nerve from bony landmarks 
using patient age.

F I G U R E  2  MRI scans (axial view) of the left hip demonstrating the reference levels (A– F) and morphometric measurements taken of the 
sciatic nerve and anatomical landmarks. C, coccyx; F, femur; FH, femoral head; GM, gluteus maximus; GT, greater trochanter; I, ilium; IPR, 
inferior pubic ramus, IS, ischial spine; IT, ischial tuberosity; S, sacrum, SN, sciatic nerve; PIIS, posterior inferior iliac spine; PM, piriformis 
muscle. Orientation coordinate marker: A, anterior; L, lateral; M, medial; P, posterior.

F I G U R E  3  Illustration showing the course of the sciatic nerve at 
different reference levels (A– F). GT, greater trochanter; IS, ischial 
spine; IT, ischial tuberosity; PIIS, posterior inferior iliac spine; PSIS, 
posterior superior iliac spine. The yellow line represents the course 
of the sciatic nerve in the gluteal region.
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3.4  |  Comparison of morphometric parameters 
between sexes and sides

When comparing sexes and sides across the different age groups, several 
strong evidence for differences were found between the morphometric 
parameters (Table 1). Between sexes, distances from the sciatic nerve to 
the lateral sacrum (SN- S), the most medial point of the greater trochanter 
at the level of coccyx (SN- F2) and ischial tuberosity (SN- F6) were differ-
ent between the male and female groups. SN- S (p = 0.023) differed in 
the 6– 11 years age group and SN- S (p = 0.001) and SN- F6 (p = 0.029) in 
the 12– 16 years age group (Table 1). Between the left and the right sides 
of the hip, the following parameters showed strong evidence for differ-
ences: IS- F1 (p = 0.020), IS- F2 (p = 0.027), SN- F3 (p = 0.014), SN- F4 
(p = 0.027), C- F1 (p = 0.027), SN- F1 (p = 0.010), and SN- F2 (p = 0.010). 
All these differences were found in the 0– 5 years age group (Table 1).

3.5  |  Sciatic nerve variation in the gluteal region

In one of the 84 MRI scans (6– 11 years age group), the sciatic nerve 
bifurcated into its two distinct branches, common fibular and tibial 
nerves, at the level of the ischial tuberosity and inferior pubic ramus 
(reference level F) (Figure 5).

4  |  DISCUSSION

This study examined the relationship between the sciatic nerve 
and the surrounding anatomical landmarks to determine the best 
predictable location of the sciatic nerve in the pediatric gluteal re-
gion. This is mapped and summarized visually in Figure 3. Several 
bony landmarks, including the greater trochanter of the femur, 

F I G U R E  4  Scatter plots showing 
strong linear regressions between age of 
patient and parameters: F1 (A), F2 (B), SN- 
F3 (C), and SN- C (D). C, coccyx; F, femur; 
F1, horizontal distance from femoral head 
to most lateral point of greater trochanter; 
F2, diagonal distance from femoral head 
to most lateral point of greater trochanter; 
SN, sciatic nerve; SN- F3, distance from 
sciatic nerve to most lateral point of 
greater trochanter; SN- C, distance from 
sciatic nerve to tip of coccyx.
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ischial spine, and ischial tuberosity of the hip bone and the tip of 
coccyx were identified and measured as relevant relative distances 
from the sciatic nerve, on axial plane MRI scans (Figure 2). An ear-
lier cadaveric study verified the use of the greater trochanter and 
tip of coccyx as suitable landmarks for identifying the sciatic nerve 
in children.12 Their sample, however, was restricted to a very small 
age group (less than 28 days old) and weight range (2.5– 4.2 kg). The 
results of this study corroborate the use of the greater trochanter, 

tip of coccyx, ischial spine, and the ischial tuberosity as appro-
priate landmarks for identifying the sciatic nerve. In this study, 
depending on the individual, the ischial spine (reference level D) 
could appear slightly before or after the tip of coccyx (reference 
level E) on MRI (Figure 3). In young, non- weight bearing children, 
the coccyx is a palpable structure12 and thus can be used as a more 
easily identifiable and reliable landmark during anesthetic block-
ades of the sciatic nerve.

TA B L E  1  Comparison of statistically significant morphometric parameters between sexes and sides across age [Mean ± SD (Range) (cm)]

Parametera 0– 5 years (n = 17) 6– 11 years (n = 33) 12– 16 years (n = 34)

SN- S Male
(n = 6)

Female
(n = 11)

Male
(n = 20)

Female
(n = 13)

Male
(n = 16)

Female
(n = 17)

1.87 ± 0.58
(1.02– 2.45)

2.03 ± 0.38
(1.46– 2.76)

2.43 ± 0.43
(1.68– 3.20)

2.38 ± 0.40
(1.87– 2.99)

3.08 ± 0.75b

(1.95– 4.43)
4.15 ± 0.88b

(2.26– 5.15)

IS- F1 Right
(n = 3)

Left
(n = 14)

Right
(n = 10)

Left
(n = 23)

Right
(n = 14)

Left
(n = 19)

4.04 ± 0.57b

(3.46– 4.60)
5.38 ± 0.70b

(3.59– 6.22)
7.29 ± 0.54
(6.36– 8.05)

7.20 ± 1.01
(5.50– 9.47)

8.94 ± 1.54
(6.81– 12.27)

8.78 ± 0.94
(6.93– 10.48)

IS- F2 Right
(n = 3)

Left
(n = 14)

Right
(n = 10)

Left
(n = 23)

Right
(n = 14)

Left
(n = 19)

2.21 ± 0.40b

(1.79– 2.58)
3.45 ± 078b

(1.94– 4.57)
4.79 ± 0.60
(4.22– 6.22)

5.14 ± 0.92
(3.47– 7.30)

6.30 ± 1.19
(4.85– 8.61)

6.21 ± 0.94
(4.47– 7.80)

SN- F3 Right
(n = 3)

Left
(n = 14)

Right
(n = 10)

Left
(n = 23)

Right
(n = 14)

Left
(n = 19)

2.58 ± 0.65b

(1.89– 3.19)
4.00 ± 0.74b

(2.93– 5.77)
5.20 ± 0.53
(4.22– 5.81)

5.18 ± 0.71
(3.95– 6.59)

6.60 ± 1.40
(4.60– 9.51)

6.22 ± 0.80
(4.40– 7.26)

SN- F4 Right
(n = 3)

Left
(n = 14)

Right
(n = 10)

Left
(n = 23)

Right
(n = 14)

Left
(n = 19)

0.89 ± 0.38b

(0.52– 1.28)
2.01 ± 0.92b

(0.98– 4.12)
2.66 ± 0.53
(1.94– 3.61)

2.93 ± 0.72
(1.73– 4.27)

3.82 ± 1.11
(2.12– 5.67)

3.56 ± 0.85
(1.90– 4.94)

C- F1 Right
(n = 3)

Left
(n = 14)

Right
(n = 10)

Left
(n = 23)

Right
(n = 14)

Left
(n = 19)

6.85 ± 0.70b

(6.08– 7.46)
8.63 ± 1.13b

(5.68– 10.18)
11.17 ± 0.67
(10.10– 12.26)

11.16 ± 1.11
(9.17– 12.86)

13.67 ± 1.85
(10.13– 17.05)

13.38 ± 1.27
(11.00– 15.58)

SN- F1 Right
(n = 3)

Left
(n = 14)

Right
(n = 10)

Left
(n = 23)

Right
(n = 14)

Left
(n = 19)

2.61 ± 0.41b

(2.14– 2.91)
4.03 ± 0.71b

(2.98– 5.32)
5.31 ± 0.58
(4.39– 6.04)

5.21 ± 0.85
(3.70– 6.59)

6.63 ± 1.39
(4.62– 9.57)

6.24 ± 0.83
(4.53– 7.56)

SN- F2 Male
(n = 6)

Female
(n = 11)

Male
(n = 20)

Female
(n = 13)

Male
(n = 16)

Female
(n = 17)

1.53 ± 0.68
(0.71– 2.29)

1.84 ± 0.99
(0.52– 3.55)

2.50 ± 0.74b

(1.41– 4.11)
3.16 ± 0.80b

(1.24– 4.12)
3.57 ± 1.17
(2.00– 5.65)

3.68 ± 0.87
(1.88– 5.42)

SN- F2 Right
(n = 3)

Left
(n = 14)

Right
(n = 10)

Left
(n = 23)

Right
(n = 14)

Left
(n = 19)

0.83 ± 0.27b

(0.52– 1.03)
1.92 ± 0.85b

(0.71– 3.55)
2.65 ± 0.58
(1.88– 3.76)

2.84 ± 0.91
(1.24– 4.12)

3.83 ± 1.20
(2.17– 5.65)

3.48 ± 0.85
(1.88– 5.07)

SN- F6 Male
(n = 6)

Female
(n = 11)

Male
(n = 20)

Female
(n = 13)

Male
(n = 16)

Female
(n = 17)

1.29 ± 0.57
(0.71– 2.38)

1.19 ± 0.34
(0.54– 1.66)

1.90 ± 0.42
(1.24– 2.78)

1.92 ± 0.39
(1.28– 2.55)

2.30 ± 0.70b

(1.26– 3.62)
1.78 ± 0.52b

(1.10– 2.74)

Note: Shades highlighting significant parameters between sexes (green) and sides (blue).
Abbreviations: C, coccyx; F, femur; IS, ischial spine; S, sacrum, SN, sciatic nerve.
asee Figure 2 for parameter description.
bstatistically significant (p < 0.05).
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Based on our illustration demonstrating the location and course 
of the sciatic nerve relative to the bony landmarks (Figure 3), the sci-
atic nerve could be described as being approximately at the midpoint 
of a perpendicular line that bisects a line from the posterior superior 
iliac spine and greater trochanter, at the midpoint of a line extending 
from the tip of coccyx and greater trochanter, and at the midpoint of 
a line extending from the ischial tuberosity and greater trochanter. 
The resulting description agrees with past pediatric1,4,12 and adult10 
studies (Figure 1). As the earlier imaging study suggested, the sciatic 
nerve curves laterally and inferiorly to a point midway between the 
ischial tuberosity and the greater trochanter.10 They also reported 
mean distances of 6.4 cm between the sciatic nerve and the greater 
trochanter, and 5.7 cm between the sciatic nerve and the ischial 
tuberosity from their adult sample (n = 100). In neonatal cadavers 
(n = 40), the sciatic nerve was 1.2 cm medial to the greater trochan-
ter and 1.5 cm lateral to the tip of coccyx.12

Most of the distances between the sciatic nerve and bony 
landmarks showed significant and strong positive correlation with 
growth and stature of the pediatric sample. The morphometric pa-
rameters correlated strongly with each other except for the SN- S 
and SN- F6 parameters. SN- S was taken at the level of sciatic nerve 
appearing between the piriformis and the gluteus maximus muscles, 
and both the nerve and sacrum were hard to visualize at this level 
due to the presence of the gluteal vessels and tendons of smaller 
lateral rotator muscles. SN- F6 was the distance between the sciatic 
nerve and the most medial point of femur at the level of the ischial 
tuberosity, and at this level, the most medial part of the femur was 
in some cases the lesser trochanter. This may explain the variability 
and weak correlations of SN- S and SN- F6 parameters.

Several strong linear regressions were found between the pa-
rameters and pediatric age and formulae using patient age were 

created to help predict the location of the sciatic nerve in the pe-
diatric gluteal region (Figure 4). At the level of the ischial spine, the 
equation to determine the sciatic nerve location from the most lat-
eral (i.e., palpable) point of the greater trochanter was:

“y (cm) = 0.2719 × Age (years) + 2.7541.”
At the level of the coccyx, the formula to calculate the sciatic 

nerve distance from the tip of coccyx was:
“y (cm) = 0.2446 × Age (years) + 3.9145.”
Such age- related formulae have implications for clinical guide-

lines involving the identification of the sciatic nerve in the pediatric 
gluteal region, particularly where ultrasound imaging and clinical ex-
pertise may be not available.

Stature is a measure independent of age and accommodates dif-
ferences in sexes as well as in population groups. Stature estimated 
from the distance between the femoral head and the most lateral 
point of the greater trochanter (F1 and F2 parameters), correlated 
strongly with other morphometric parameters and the age of our 
pediatric sample (n = 84). F1 and F2 parameters strongly associ-
ated with sciatic nerve distances to medial and lateral points of the 
greater trocahnter and the tip of the coccyx (r > 0.75, p = 0.001). 
With age, F1 and F2 parameters showed strongest linear regressions 
(R2 = 0.754 and 0.792, respectively; Figure 4), altogether suggesting 
that the location of the sciatic nerve could vary positively with age 
and growth (in height) of children. This was an expected finding, as 
it correlates well with our previous study on the pediatric knee re-
gion, which demonstrated age- related morphometric changes of the 
femoral bicondylar width and of the sciatic nerve and its branches 
relative to their surrounding anatomical structures in the popliteal 
region.14

When comparing sexes of each age groups, strong evidence for 
clinically significant differences was found (Table 1). The SN dis-
tances to sacrum (SN- S) and the most medial point of the greater 
trochanter at the level of coccyx (SN- F2) were longer in females, 
in 12– 16 years and 6– 11 years age groups, respectively. The sciatic 
nerve distance to the medial part of the greater trochanter at the 
level of the ischial tuberosity (SN- F6) was longer in the 12– 16 years 
male group. The differences may be explained by the sexual dimor-
phism in the size and shape of the lower limb bones,23,24 or could 
be due to the inconsistencies of SN- S and SN- F6 distance measure-
ments as mentioned previously.

Further evidence for differences between the right and the left 
sides of the hip were also examined, only in the youngest (0– 5 years) 
age group. The sciatic nerve distances to the greater trochanter (SN- 
F3, SN- F4, SN- F1, and SN- F2) and distances between landmarks 
(IS- F1, IS- F2, and C- F1) were all longer on the left side. This may 
be due to the fact that the right- side scans were taken of younger 
patients with average age of 2.2 years, as compared with the left- 
side scans taken of patients with average age of 4.1 years. Also, due 
to the much smaller sample size of right- side scans (n = 3), further 
study using larger and equal samples is required to confirm if the 
differences are truly laterality- based.

In one of the MRI scans observed, there was a bifurcation of the 
sciatic nerve at the level of the ischial tuberosity and the inferior 

F I G U R E  5  MRI scan (axial view) of the right hip showing sciatic 
nerve bifurcation at the level of ischial tuberosity and inferior pubic 
ramus at reference level F. F, femur; IPR, inferior pubic ramus, IT, 
ischial tuberosity; SN, sciatic nerve. Orientation coordinate marker: 
A, anterior; M, medial; P, posterior; L, lateral.
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pubic ramus (reference level F) (Figure 5). This would correspond to 
the subgluteal region, just below the piriformis muscle. In our pre-
vious study of the pediatric knee, the average sciatic nerve bifurca-
tion level for children aged 1– 16 years was 3.2 cm above the level of 
femoral condyles.14 Having a sciatic nerve bifurcating into its two 
branches above the mid- thigh region, is an anatomical variability, 
and needs to be considered clinically as this may have influence on 
procedures such as the subgluteal9 or mid- thigh25 approaches of the 
sciatic nerve blockade.

There are several limitations to this retrospective study, in-
cluding the small sample size for the younger age groups. This was 
due to most of the available datasets for patients aged less than 
2 years being Fast Low Angle Shot (FLASH) MRI scans, which are 
rapid scans with shortened measuring time but lessened image 
quality. Distorted or unclear images were also due to the limbs 
not being completely straightened or not taken in perfect sym-
metry, which could be a common challenge for infant patients. 
Future investigations using a larger sample size would also help 
to better inform the possible anatomical variations that may 
have clinical implications in regional anesthesia. The study also 
used two- dimensional axial planes to measure straight distances. 
Future studies can employ three- dimensional volume rendered 
reconstruction of the pediatric hip to better assess morphology 
and angular dimensions. As current literature suggests, prospec-
tive investigations using ultrasonography may verify our results 
and bring to light more informed ultrasound- guided techniques 
for the pediatric patients undergoing crucial lower limb surgeries 
and anesthetic procedures.15,18

5  |  CONCLUSION

In summary, the anatomic relationship of the sciatic nerve relative 
to its surrounding bony landmarks of the pediatric hip varies lin-
early with increasing age, and distances from those landmarks can 
be predicted using linear regression, irrespective of differences in 
stature and subcutaneous fat. When visually mapping the variation 
and course of the sciatic nerve, the nerve lies at the midpoint of 
a line extending from the greater trochanter to coccyx and at the 
midpoint of a line from the greater trochanter to ischial tuberos-
ity. Despite the limitations of having small sample size of younger 
age groups, this study is the first to provide a guideline for locat-
ing the sciatic nerve in the pediatric gluteal region, which may be 
used when ultrasound is not available or cannot be utilized due to 
poor resolution image, or as a confirmatory starting measurement 
to determine the expected location of the nerve prior to using the 
ultrasound.
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A P P E N D I X  1  Descriptive summary of morphometric parameters across age [Mean ±  SD (Range) (cm)]

Parameter† 0– 5 years (n = 17) 6– 11 years (n = 33) 12– 16 year (n = 34) Total (n = 84)

SN- S 1.98 ± 0.45 (1.02– 2.76) 2.41 ± 0.41 (1.68– 3.20) 3.63 ± 0.97 (1.95– 5.15) 2.81 ± 0.98 (1.02– 5.15)

F1 3.79 ± 0.87 (2.41– 5.00) 5.45 ± 0.67 (3.97 ± −6.99) 6.65 ± 0.91 (4.82– 9.07) 5.58 ± 1.33 (2.41– 9.07)

F2 4.34 ± 0.72 (2.84– 5.28) 5.95 ± 0.66 (4.39– 7.32) 7.13 ± 0.79 (5.74– 9.27) 6.09 ± 1.26 (2.84– 9.27)

IS- F1 5.14 ± 0.84 (3.46– 6.22) 7.23 ± 0.88 (5.50– 9.47) 8.85 ± 1.21 (6.81– 12.27) 7.45 ± 1.71 (3.46– 12.27)

IS- F2 3.23 ± 0.87 (1.79– 4.57) 5.03 ± 0.84 (3.47– 7.30) 6.25 ± 1.03 (4.47– 8.61) 5.15 ± 1.45 (1.79– 8.61)

SN- IS 1.75 ± 0.24 (1.11– 2.03) 2.35 ± 0.33 (1.8– 3.51) 2.67 ± 0.44 (1.73– 3.62) 2.35 ± 0.50 (1.11– 3.62)

SN- F3 3.75 ± 0.90 (1.89– 5.77) 5.19 ± 0.65 (3.95– 6.59) 6.38 ± 1.09 (4.40– 9.51) 5.37 ± 1.33 (1.89– 9.51)

SN- F4 1.81 ± 0.95 (0.52– 4.12) 2.85 ± 0.67 (1.73– 4.27) 3.67 ± 0.96 (1.90– 5.67) 2.96 ± 1.09 (0.52– 5.67)

C- F1 8.31 ± 1.26 (5.68– 10.18) 11.16 ± 0.99 (9.17– 12.86) 13.50 ± 1.52 (10.13– 17.05) 11.51 ± 2.31 (5.68– 17.05)

C- F2 6.35 ± 1.26 (3.91– 8.23) 8.82 ± 0.93 (6.85– 10.83) 10.82 ± 1.38 (8.26– 13.18) 9.11 ± 2.05 (3.91– 13.18)

SN- C 4.7 ± 0.82 (2.92– 5.94) 6.11 ± 0.62 (4.87– 7.41) 7.23 ± 0.79 (5.82– 8.84) 6.27 ± 1.19 (2.92– 8.84)

SN- F1 3.78 ± 0.86 (2.14– 5.32) 5.24 ± 0.77 (3.70– 6.59) 6.40 ± 1.10 (4.53– 9.57) 5.40 ± 1.35 (2.14– 9.57)

SN- F2 1.7 ± 0.88 (0.52– 3.55) 2.78 ± 0.82 (1.24– 4.12) 3.63 ± 1.01 (1.88 ± 5.65) 2.90 ± 1.15 (0.52– 5.65)

IT- F1 4.43 ± 0.7 (3.28– 5.46) 6.23 ± 0.61 (4.59– 7.52) 7.48 ± 1.07 (5.77– 9.90) 6.38 ± 1.39 (3.28– 9.90)

IT- F2 2.13 ± 0.35 (1.49– 2.98) 3.13 ± 0.6 (1.66– 4.52) 3.81 ± 0.99 (2.23– 6.20) 3.21 ± 0.96 (1.49– 6.20)

SN- IT 2.01 ± 0.36 (1.43– 2.87) 2.52 ± 0.35 (2.00– 3.13) 2.74 ± 0.39 (1.92– 3.52) 2.51 ± 0.45 (1.43– 3.52)

SN- F5 2.86 ± 0.59 (2.12– 3.72) 4.12 ± 0.52 (3.17– 5.12) 5.16 ± 0.97 (3.23– 7.19) 4.29 ± 1.12 (2.12– 7.19)

SN- F6 1.22 ± 0.42 (0.54– 2.38) 1.91 ± 0.40 (1.24 ± −2.78) 2.03 ± 0.66 (1.10 ± 3.62) 1.83 ± 0.60 (0.54– 3.62)
Abbreviations: C, coccyx; F, femur; IS, ischial spine; IT, ischial tuberosity; S, sacrum, SN, sciatic nerve.
†see Figure 2 for parameter description.
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APPENDIX 2 Summary of strong correlations of morphometric 
parameters (r ≥ 0.75, p <  0.001)

Parameter† Correlated parameter r- value

F1 F2
IS- F1
IS- F2
SN- F3
SN- F4
C- F1
C- F2
SN- C
SN- F1
SN- F2
IT- F1
IT- F2
SN- F5

0.95
0.91
0.92
0.88
0.84
0.94
0.95
0.80
0.89
0.75
0.89
0.76
0.85

F2 IS- F1
IS- F2
SN- F3
SN- F4
C- F1
C- F2
SN- C
SN- F1
IT- F1
SN- F5

0.91
0.86
0.88
0.77
0.93
0.91
0.79
0.89
0.87
0.85

SN- S C- F1
C- F2
IT- F1

0.75
0.76
0.75

IS- F1 IS- F2
SN- F3
SN- F4
C- F1
C- F2
SN- C
SN- F1
IT- F1
IT- F2
SN- F5

0.94
0.93
0.82
0.94
0.92
0.78
0.92
0.89
0.77
0.87

IS- F2 SN- F3
SN- F4
C- F1
C- F2
SN- F1
SN- F2
IT- F1
IT- F2
SN- F5

0.89
0.91
0.89
0.92
0.89
0.79
0.91
0.78
0.89

SN- F3 SN- F4
C- F1
C- F2
SN- F1
SN- F2
IT- F1
SN- F5

0.91
0.92
0.89
0.95
0.78
0.84
0.85

SN- F4 C- F1
C- F2
SN- F1
SN- F2
IT- F1
SN- F5

0.82
0.88
0.89
0.85
0.82
0.82

Parameter† Correlated parameter r- value

C- F1 C- F2
SN- C
SN- F1
IT- F1
IT- F2
SN- F5

0.97
0.89
0.89
0.88
0.77
0.85

C- F2 SN- C
SN- F1
SN- F2
IT- F1
IT- F2
SN- F5

0.86
0.89
0.78
0.90
0.79
0.86

SN- C IT- F1 0.76

SN- F1 SN- F2
IT- F1
IT- F2
SN- F5

0.85
0.86
0.76
0.85

IT- F1 IT- F2
SN- F5

0.88
0.95

IT- F2 SN- F5 0.80
Abbreviations: C, coccyx; F, femur; IS, ischial spine; IT, ischial 
tuberosity; S, sacrum, SN, sciatic nerve.
†see Figure 2 for parameter description.
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