ORIGINAL ARTICLE

Eur J Anat, 30 (3): 303-307 (2026)

Implications of medial circumflex femoral
artery positioning for surgical risk: a retro-
spective MRI study

Nuriye 0z?, Suat Morkuzu?, Ege Alkan', Kamil Karaali?, Cihan Yazar3, Lutfiye B. Suzen'*

! Department of Anatomy, Faculty of Medicine, Akdeniz University, Antalya, Turkey

2 Department of Radiology, Faculty of Medicine, Akdeniz University, Antalya, Turkey

3 Department of Orthopedics and Traumatology, Faculty of Medicine, Dicle University, Diyarbakir, Turkey

4 Department of Anatomy, Faculty of Dentistry, Antalya Bilim University, Antalya, Turkey

SUMMARY

Hip pain, including Ischiofemoral impinge-
ment, often requires surgery. This study aimed to
evaluate the shortest distance between the less-
er trochanter and the medial circumflex femoral
artery (MCFA). A total of 40 patients (18 males
and 22 females) were included. MR images were
retrospectively examined. Measurements of the
shortest distance between the lesser trochanter
and the MCFA before its branches were taken. The
average age of the 40 patients was 49.65+13.89
years, ranging from 29 to 78 years old. Of the 40
patients, 18 (45%) were men and 22 (55%) were
women. The shortest distance between the left-
side MCFA and the lesser trochanter was found to
be 25.10+6.80 mm in men and 24.84+8.73 mm in
women. The shortest distance between the right-
side MCFA and the lesser trochanter was found to
be 28.62+8.91 mm in men and 26.26+6.41 mm
in women. In all patients, the shortest distance
between the MCFA and the lesser trochanter was
24.98+7.63 mm on the left side and 27.31+7.61

mm on the right side. No significant sex differ-
ences were found for either the right (p=0.349) or
left (p=0.916) sides. However, there was a signif-
icant difference between the right and left sides
(p=0.005).

This study identified a significant asymmetry in
the positioning of the MCFA relative to the lesser
trochanter, with no notable differences between
sexes. These findings enhance our understanding
of the course and morphology of the MCFA, which
may be beneficial for comprehending and im-
proving surgical interventions for Ischiofemoral
impingement.
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INTRODUCTION

Hip pain, a common condition associated with
notable functional impairment, impacts approxi-
mately 30 to 40 percent of individuals engaged in
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sporting activities and 12 to 15 percent of adults
aged over 60 (Thorborg et al.,, 2017; Christmas et
al.,, 2002). While both extraarticular and intraar-
ticular hip issues can contribute to pain (Ahuja et
al.,, 2020), its manifestation is typically observed
in anterior, lateral, or posterior regions. However,
diagnosing posterior hip pain poses a challenge
due to its diverse underlying causes, with muscu-
loskeletal conditions like Ischiofemoral impinge-
ment being among the differential diagnoses
(Chamberlain, 2021).

The etiology of Ischiofemoral impingement is
complex, involving anatomical variations in the
proximal femur or pelvis, and other pathological
conditions (Hernando et al., 2016). Ischiofemoral
impingement occurs due to aberrant interaction
between the lesser trochanter of the femur and
the ischium, manifesting as atypical discomfort in
the groin and/or posterior buttock region (Stafford
and Villar, 2011). Surgical intervention, notably
lesser trochanter osteoplasty, is often necessary
to alleviate symptoms and restore hip function
but can increase the risk of complications, partic-
ularly concerning the medial circumflex femoral
artery (MCFA) (Nakano et al., 2020; Goodwin et
al., 2017; Siebenrock et al., 2019).

The MCFA, a vital vessel supplying blood to
the femoral head and surrounding tissues, is in
close proximity to the lesser trochanter, making
it vulnerable to injury during surgical procedures
(Siebenrock et al., 2019). In the majority of cases
(78.3%), the MCFA had its origin in the deep fem-
oral artery. In a smaller number of cases (11.7%),
the MCFA had its origin in the common femoral
artery, and in a still smaller number of cases (5%),
the MCFA had its origin in the superficial femoral
artery. One case showed a common trunk with the
deep femoral artery (Vuksanovi¢-Bozari¢ et al.,
2018). It runs between the pectineus and iliopsoas
tendon, then posteriorly between the quadratus
femoris and inferior gemellus muscles. Branches
include those to the trochanteric area and inferior
retinacular vessels, providing terminal branches
to the femoral head by piercing the hip capsule
near the superior gemellus tendon. Anastomoses
are centrally located anterior to the lesser tro-
chanter and peripherally situated laterally or pos-
teriorly (Siebenrock et al., 2019; Zlotorowicz et al.,

2018; Tzouma et al., 2020).

While existing studies have described the gener-
al anatomy of the MCFA (Siebenrock et al., 2019),
they have not provided detailed measurements
of the artery’s proximity to the lesser trochan-
ter, particularly using MRI. This lack of detailed
anatomical data creates a gap in surgical risk
assessment and planning. This study aims to fill
this gap by offering precise measurements of the
shortest distance between the MCFA and the less-
er trochanter, based on MRI scans from a diverse
patient cohort. By identifying potential “safe” and
“danger” zones, the research seeks to enhance
preoperative planning and minimize the risk of
MCFA injury during lesser trochanter osteoplasty,
contributing to a more precise and safer surgical
strategy.

MATERIALS AND METHODS

This study was approved by the Clinical Re-
search Ethics Committee of Akdeniz University,
per the Declaration of Helsinki (KAEK-581).

Our study included 40 patients (18 males and
22 females) aged between 29 and 78 years, (mean
age: 49.65+13.89 years). We retrospectively
scanned the MR images of patients in the Hospital
Management Information System. In this study,
inclusion criteria were: (1) 18 years and older; (2)
Available MRI of lower extremity. Exclusion cri-
teria were: (1) Patients who had undergone hip
surgery or trauma; (2) Patients diagnosed with
vascular diseases affecting the lower extremity.
Patients meeting the inclusion criteria were in-
cluded in the study for evaluation.

MR images of the lower extremity were exam-
ined retrospectively using the PACS (Picture Ar-
chiving and Communication System) system.
The measurements were performed jointly by
an experienced anatomist and radiologist. The
measurements were later repeated by the same
anatomist. The two measurements were averaged
and then statistically analyzed. We evaluated the
origin of MCFA and found that it originated from
the deep femoral artery in all subjects. After that,
we measured the shortest distance between the
lesser trochanter and the MCFA before its branch-
ing point (Fig. 1). The tools included in the PACS
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Fig. 1.- Shortest distance between MFCA and lesser trochanter (yellow line). LT: Lesser trochanter. MFCA: Medial femoral
circumflex artery and its course (red dashed line). AL: Adductor longus muscle. AB: Adductor brevis muscle. AM: Adductor
magnus muscle. t-IP: Tendon of iliopsoas muscle. OE: Obturatorius externus muscle. t-IC: Tendons of ischiocrural muscles.

GM: Gluteus maximus muscle.

system were used for measurements.

Statistical analysis

In this context, the IBM SPSS 23.0 (IBM Corp.,
Armonk, NY) package program was used in order
to evaluate the data of the study group. The Shap-
iro-Wilk test was used in order to check whether
the data conformed to normal distribution. Stu-
dent-t test was used in order to evaluate the sex
differences. A value of p<0.05 was considered sta-
tistically significant. The paired-t test was used in
order to detect a difference between the right and
left sides.

RESULTS

The mean, standard deviation, minimum and

maximum distances are presented in Table 1. For-
ty patients were included in this study. Of the 40
patients, 18 (45%) were men and 22 (55%) were
women. The shortest distance between the left-
side MCFA and the lesser trochanter was found to
be 25.10 + 6.80mm in men and 24.84 + 8.73mm
in women. The shortest distance between the
right side MCFA and the lesser trochanter was
found to be 26.26 + 6.41mm in women and 28.62
+ 8.91mm in men. In all patients, the shortest dis-
tance between the MCFA and the lesser trochan-
ter was 24.98 + 7.63mm on the left side and 27.31
+ 7.61mm on the right side. No sex differences
were found for either the right (p=0.349) or left
(p=0.916) sides. There was a significant differ-
ence between the right and left sides for all sub-
jects (p=0.005) and males (p=0.014). No statisti-
cally significant difference was found between the
right and left sides for the female group (p=0.169).

Table 1. Comparison of right and left side mean distances (mm) of the MFCA to the lesser trochanter

Mean Sd

All Subjects Right 27.31 7.61
(N=40) Left 24.98 7.63
Male Right 28.62 8.91
(N=18) Left 24.84 8.74
Female Right 26.26 6.42
(N=22) Left 25.10 6.81

Median Minimum Maximum P

26.99 15.94 42.19

0.005
24.49 13.28 40.64
27.82 15.95 42.19

0.014
23.11 13.40 40.64
26.03 16.80 40.24

0.169
25.24 13.28 38.89
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DISCUSSION

The precise measurement of the shortest dis-
tance between the MCFA and the lesser trochan-
ter using MRI scans revealed the asymmetry in
the positioning of the MCFA relative to the lesser
trochanter, with a statistically significant differ-
ence between the right and left sides. This study
found no significant sex differences in the short-
est distance between the MCFA and the lesser tro-
chanter on either side.

The absence of significant sex differences in
the shortest distance between the MCFA and the
lesser trochanter on both the right and left sides
suggests that the observed asymmetry is not in-
fluenced by sex, which may indicate that these
measurements are broadly applicable across dif-
ferent patient populations. This finding is crucial
for surgeons, as it indicates that surgical risk re-
lated to MCFA injury is comparable between male
and female patients, allowing for standardized
surgical approaches without sex-specific adjust-
ments.

Several anatomical studies have investigat-
ed the course of the MCFA in relation to the hip
joint and surrounding structures (Zlotorowicz et
al., 2018; Tzouma et al., 2020; Sussmann et al.,
2007). In our study, the shortest distance between
the MCFA and the lesser trochanter was 24.98 +
7.63mm on the left side and 27.31 + 7.61mm on
the right side. The MCFA’s proximity to the lesser
trochanter has been documented in previous an-
atomical studies, through direct measurements
and their clinical implications. For example, stud-
ies by Hapa et al. (2018) reported the mean dis-
tance of the lesser trochanter to the MCFA was
22 mm. Lazaro et al. (2015) have reported that
at the inferomedial aspect a consistent branch
originates from the transverse MFCA 4.1 cm (3.0
to 5.8 cm) from the lesser trochanter. The transi-
tion from the transverse to the ascending MFCA
on the quadratus femoris’s anterior surface is 2.2
cm (2.0 to 2.3 cm) proximal and 1.2 cm (0.5 to 1.9
cm) medial to the lesser trochanter. These studies
emphasized the importance of recognizing ana-
tomical variations in order to avoid vascular inju-
ry during surgical procedures involving the hip.

The significant difference in the distances be-

tween the right and left sides has important clin-
ical implications. The shorter distance on the left
side may suggest a higher risk of MCFA injury
during surgical procedures targeting the lesser
trochanter. Surgeons should be particularly cau-
tious when operating on the left hip, ensuring me-
ticulous planning and precise surgical techniques
to avoid accidental damage to the MCFA. The
identification of ”safe” and “dangerous” zones
around the lesser trochanter can aid surgeons in
planning their approach. Based on the measure-
ments obtained in this study, the left side appears
to be more critical due to the closer proximity of
the MCFA. These findings align with the literature,
which also noted the importance of side-specific
considerations in hip surgeries (Deak and Vara-
callo, 2024). The average distances serve as a ref-
erence point for preoperative planning, allowing
surgeons to anticipate areas where the MCFA is in
close proximity to the lesser trochanter.

Given the variability in distances among pa-
tients, surgeons should consider preoperative im-
aging to assess the specific anatomical relation-
ship in each case. Personalized surgical strategies
based on detailed anatomical assessments can
improve patient outcomes by reducing the risk of
MCFA injury (Guttler et al., 2007).

This study has limitations, variability in MRI
slice thickness and arterial filling phases may im-
pact the accuracy of distance measurements.

In conclusion, this study enhances our under-
standing of the anatomical relationship between
the MCFA and the lesser trochanter, providing
critical data for improving the safety and efficacy
oflesser trochanter surgery. The significant asym-
metry observed between the right and left sides,
along with the lack of sex differences, underscore
the need for careful pre- and intraoperative surgi-
cal planning and individualized approaches.
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