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Abstract: Background and Objectives: The superficial femoral artery (SFA) can be injured during the
intramedullary femoral nailing procedure with proximal and distal cross fixation performed for
proximal femoral fractures and interthorachanteric fractures. This study aims to determine the safe
and dangerous zones for SFA in operative interventions on the femoral body and to define the
relationship of these zones with femur length and gender. Materials and Methods: Using Computed
Tomography Angiography, the relationship between the SFA and the medial shaft of the femur was
examined in 160 limbs of 80 patients. The upper and lower cut points of the medial part of the SFA
in the sagittal plane were defined. The distance of these points to the adductor tubercle was measured
and the ratio of this value to the femur length was calculated. Results: The average distance of the
SFA to the adductor tubercle in women was 214.2 + 25.9 mm at the anterior border of the femur, while
in men it was 229.8 + 26.2 mm (p=0.000). The danger zone length was 85 mm in women and 102 mm
in men, and the difference was statistically significant (p=0.000). The average distance of the SFA to
the adductor tubercle at the anterior border of the femur was 223.1 + 27.3 mm, and the average femur
length was 374.9 + 30.2 mm, and a moderate correlation was found between them (r=0.568).
Conclusions: When determining the intraoperative danger zone using anatomical reference points in
surgical approaches to the femur, variables such as gender and femur length should not be ignored.

Keywords: femoral artery; iatrogenic vascular injury; Computed Tomography Angiography

1. Introduction

After the femoral artery (FA) branches into the deep femoral artery (DFA), it continues as the
superficial femoral artery (SFA) and descends along the anteromedial line of the thigh within the
femoral triangle. The SFA traverses the adductor canal and typically passes through the adductor
magnus hiatus at the upper point of the distal third of the thigh, where it continues as the popliteal
artery [1]. Although the SFA is located anteromedially to the femur in the proximal thigh, it shifts
medially to the femur and ultimately assumes a posteromedial position as it descends. Along its
course, the SFA is generally in close proximity to the femoral and saphenous nerves, which are highly
susceptible to injury [2]. Due to this anatomical course, the SFA is at risk of injury during proximal
and distal cross-fixation, a standard surgical method for managing proximal femur and
intertrochanteric fractures, as well as during intramedullary femoral nailing procedures [3-6].
Particularly, injuries to the SFA have been reported due to the placement of fixation materials such
as external fixation pins, cerclage wires, plates, and screws, or as a result of bone fragments created
during these procedures [5,7-10]. Although iatrogenic vascular injury resulting from these
procedures is not common, the most common complications include laceration-induced bleeding,
arterial occlusion, aneurysm, or arteriovenous fistula development [3,7-9,11-13]. Understanding the
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course of the SFA and DFA, particularly their position relative to the medial femoral cortex (MFC), is
critical for surgeons to predict potential dangerous zones and exercise greater caution during surgical
procedures such as femoral shaft screw placement. Minimizing complications remains a significant
goal, and numerous studies have been conducted to elucidate the anatomical relationship between
the femoral shaft and the FA to serve this purpose [2,14-19]. Therefore, this study aimed to define the
position of the SFA relative to the MFC using computed tomography (CT) in the Turkish population
and to identify safe and dangerous zones for proximal femur surgical procedures based on distance
and proportional measurements, using anatomical reference points identifiable under fluoroscopy
on the distal femur.

2. Materials and Methods

2.1. Study Design and Ethics Approval

This study employed a retrospective, single-center design and was approved by the ethics
committee of our hospital (Date/No: 26.05.2023/413). Because the study posed no risk and no
participants or groups were negatively affected, the requirement for an informed consent was
waived.

2.2. Patient Selection

A total of 80 patients (45 men and 35 women) who underwent bilateral lower extremity CT
angiography (CTA) at our hospital’s radiology department between January 2022 and December 2023
and met the inclusion criteria were included in the study. The inclusion criteria were defined as being
over 18 years of age, having no history of femur or hip fractures, no history of total occlusion of the
iliac or femoral arteries, no prior vascular surgery, no congenital bone diseases or syndromes
associated with bone dysplasia, and having CTAs of sufficient quality for evaluation.

2.3. Imaging and Measurement Methods

In this study, all images were obtained with a 64-slice CT scanner (Siemens Healthineers,
Erlangen, Germany). Images were evaluated by two observers using a Picture Archiving and
Communication System integrated with the hospital’s information system. Only the images deemed
suitable by both observers were included, and necessary measurements were performed.
Measurements were taken from the bilateral lower extremity CTAs of all patients, focusing on two
distal anatomical reference points on each femur. The first measurement was the distance between
the greater trochanter (GT) and the adductor tubercle (AT), whereas the second was the distance
between the GT and the distal medial condylar plateau (DMC). The condylar line-adjusted
anteversion angle was measured on the right and left lower extremity CTAs of all patients (Figures 1
and 2).

Figure 1. Posterior condylar axis drawn on computed tomography axial images.
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Figure 2. Right femoral anteversion angle corrected according to posterior condylar axis.

Additionally, the transition point of the SFA relative to the femoral cortex was termed the
anterior femoral cortex (AFC), the point where the SFA aligns parallel to the femoral axial shaft in
relation to the condylar line was termed the MFC, and the point where the SFA transitions from the
medial to the posterior femoral cortex was termed the posterior femoral cortex (PFC). At these points,
the shortest perpendicular distance from the SFA to the femoral cortex, as well as the distance from
the SFA to the AT and DMC at these levels, were measured (Figures 3 and 4).

AFC cut-off level
AN

MFC cut-off level -
PFC cut-off level

Figure 3. Anterior, medial and posterior femoral cortex cut points for the superficial femoral artery on the
coronal scanogram of the right lower extremity CT angiography scan (a), Perpendicular distance of SFA to
femoral cortex on axial CTA images at AFC, MFC and PFC levels (b,c,d).
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Figure 4. Left panel: Anterior, medial and posterior femoral cortex cut points for the superficial femoral artery
on the coronal scanogram of the right lower extremity CT angiography scan. Right panel: Distance of SFA to
femoral adductor tubercle and distal medial condyle on coronal and sagittal CTA images at AFC, MFC and PFC
levels.

All measured values were recorded in millimeters and proportionally scaled to the previously
measured femur length. The segment of the SFA located medially to the femur between the AFC and
PFC transition points was considered the “dangerous zone,” whereas the segment distal to the PFC
transition point, located posteriorly to the femur, was considered the "safe zone.”

2.4. Statistical Analysis

Data analysis was performed using SPSS version 22.0 for Windows (SPSS, Chicago, IL). The
distribution of continuous variables for normality was assessed using the Kolmogorov-Smirnov and
Shapiro-Wilk tests. Descriptive statistics, including frequency analysis and percentage distribution,
were used for categorical variables, whereas the mean + standard deviation was used for continuous
variables. The significance of differences in means between groups was analyzed using the
independent samples t-test. A p-value of <0.05 was considered statistically significant for all analyses.

3. Results

A total of 80 patients meeting the inclusion criteria, comprising 35 women and 45 men, were
included in this study, resulting in 160 lower extremity angiography images. The mean age was 58.48
+13.73 years for women and 59.24 + 13.72 years for men. The average anteversion angle was 14.75 +
6.56 degrees in women and 15.07 + 6.92 degrees in men (Table 1).
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Table 1. Demographic data and femur-related measurements in men and women.
Female (N:70) Male (N:90)
Variable Mean + SD Mean + SD P value
Min-Max Min-Max
58.48 £13.73 59.24 £13.72
Age (year) (20.0 - 81.0) (25.0 - 88.0) 729
21.21+8.97 20.99 + 8.94
F 1 h k angl .87
emoral head neck angle (degree) (32-39.1) (14-39.6) 878
14.75 + 6.56 15.07 +6.92
A i 1 7
nteversion angle (degree) (1.0-27.9) (0.8-333) 69
Angle of the SFA to the condylar line at 15.66 +4.25 17.14 +5.10 349
the level of the AFC (degree) (4.2-32.5) (1.7 - 40.5) '
Angle of the SFA to the condylar line at ~ -35.33 +10.16 -37.55 +12.09 19
the level of the PFC (degree) (-55.7 - -10.3) (-79.2 - -18.0) '

SD: Standard deviation , SFA: Superficial femoral artery , AFC: Anterior femoral cortex , PFC: Posterior femoral

cortex.

The mean distance from the SFA at the AFC point to the femur’s AT point was 223.01 + 27.38
mm. This distance was 180.78 + 26.83 mm at the MFC point and 128.01 + 29.59 mm at the PFC point.
The perpendicular distances from the FA to the femoral cortex at these levels were 27.20 + 5.32 mm,
25.22 £ 5.52 mm, and 22.93 + 6.04 mm, respectively (Table 2).

Table 2. Distance of the superficial femoral artery to anatomical reference points and angle relative to the femoral

condylar line.

Distance to Distance to Angle relative to

d0i:10.20944/preprints202502.0224.v1

Anatomical Distance to AT distal meidal femoral cortex condyles line
reference level  (mm) Mean + SD condyle (mm) (mm) (degree)
Mean + SD Mean + SD Mean + SD
Anterior 223.01 +27.38 265.04 +28.21 27.20+5.32 16.49 £ 9.94
femoral cortex (156.3 - 293.8) (207.0 -334.5) (15.1-40.4) (-9.7 - 40.5)
Midsagittal 180.78 +26.83 222.40 + 27.65 25.22 +5.52 NA
femoral cortex (107.1 - 246.3) (156.1 - 292.6) (11.5-58.2)
Posterior 128.01 +29.59 170.13 +29.96 22.93 + 6.04 -36.58 +11.30
femoral cortex (54.1- 200.1) (93.9 -241.7) (7.6 - 38.0) (-79.2 - -10.3)

AT: Adductor tubercle , SD: Standard deviation, NA: Not applicable.

Femur length was measured using two anatomical reference points. The mean distance from the
GT to the AT was 353.09 + 22.35 mm in women and 393.05 + 18.76 mm in men, showing a statistically
significant difference (p <0.001) (Table 3). For the same reference points, the mean femur length was
376.02 + 28.54 mm on the right extremity and 375.11 + 28.53 mm on the left extremity, with no
statistically significant difference (p = 0.841) (Table 3).
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Table 3. Comparison of anatomical reference points according to gender and right and let side (1=160).
Distance (mm) Distance (mm)
Left sid
Female (N:70)  Male (N:90) (eN.ZIO)e Right side (N:80)
Anatomical reference ~ Mean + SD Mean +SD  p-value ) Mean + SD p-value
. . Mean + SD .
Min-Max Min-Max . Min-Max
Min-Max
. 353.09+22.35 393.05+18.76 376.02+2854 375.11 +28.53
CTtoATdistance 5111 4009) (347.6-4431) 0  (3141-4411) (3162 -443.1) 84l
392.83 +22.48 435.81+19.53 417.75+3028  416.26 +29.56
GT to DMC dist . 754
© Istance 551 0.4400) (394.6-4854) O (351.0-4854) (353.0 - 480.1)
Dtlsir}cetbt‘;twleenls? 21425£2593 2298322665 . 220722832 22532638 291
onta AFE VOl (167.7-2867) (1563-293.8) (1563 -282.3)  (177.4-293.8) :
g%aMn?;e:}:Z el‘z:eSchi 253992611 2725922631 o 26245:28.77 26645 %26.68 263
Ja (207.1-333.1) (2075-3307) (207.0-322.9)  (214.8-333.1) '
Dt‘stzr}cztﬁ(:"lzzlsff 17731£2583 183492741 | - 179562835 1820142533 ser
MrC (134.9-2463) (107.1-2384) (107.1-239.0)  (136.3 - 246.3) '
Di FA
t;%$§36:¥ egz L 216372267 227.09%27.62 . 2212622909 223542628 cos
MEC (167.4-292.6) (156.1-280.7) (156.1-280.7)  (174.1-292.6) '
Dtl(s);tir"}citbt‘:ylii:lS(I:fA 1292122928 127.08£2996 .. 1261223055  129.9:2866 .
PEC (66.0-200.0)  (54.1-1827) (66.0-198.8)  (54.1-200.1) :
13153;1;2 betxﬁer; SF? 16856 £29.67 171363029 .o 1683723108 171.90+28.89 158
© AT e Ve (102.0-2417)  (93.9-229.2) (102.0-234.6)  (93.9 - 241.7) '
of PFC
f?nlls;j‘:lcfo‘;feil:i :ﬁe 2486+424  29.03+538 o 2636%535 2805518 045
15.1-33.2 16.0 - 40.4 : 15.1 - 38. 16.6 - 40.4 '
Dooel of AFC (151-332)  (16.0-40.4) (151-385)  (16.6-40.4)
ffnlls;j:f:;feilzi :Ee 2284+451  27.07+555 o 24022547 26425533 006
e L of MG (140-331)  (11.5-38.2) (115-382)  (13.6-37.8)
fz;s(:?:lcfocr’feilsﬁ :ﬁe 21924501  23.73+6.66 51 2207£586 2380613 070
Lol of PG 113-321)  (7.6-38.1) (10.5 - 35.5) (7.6-38.1)
SFA lengthbetween 85041880 10274:1584 945921929  9540%19.36 790
AFC and PFClevels ~ 55.4-1521)  (61.1-145.0) (55.4-152.1)  (57.4-143.9) '

SD: Standard deviation , GT: Greater trochanter , AT: Adductor tubercle , DMC: Distal to the medial condyle , SFA:
Superficial femoral artery, AFC: Anterior femoral cortex, MFC: Medial femoral cortex, PFEC: Posterior femoral cortex.

The ratio of the length measured from the AFC point of the SFA to the femoral AT point, relative
to the length between the femoral GT and AT points (Ratio 1), was 0.60 + 0.05 in women and 0.58 *+
0.06 in men, with women showing a statistically significantly higher ratio (p = 0.021) (Table 4).

Table 4. Comparison of ratios created according to anatomical reference points according to gender, right and

left side (N:160).
Female Left Right
1 :
Rati (N:70) I;\/I/Izaen( I:I 591(;) P value side(N:80) side(N:80) P value
© Mean + SD Mi 1\_/1 v Mean + SD Mean + SD v
Min-Max m-viax Min-Max Min-Max
0.60 +0.05 0.58 £ 0.06 0.58 +0.06 0.60+0.05
Ratio 1 .021 1
OL T 049-077)  (0.40-0.78) 0 (0.40-0.78)  (0.46-0.77) 58
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Ratio 2 (%.Zéfg:gg) ((())..Zfi(()):gf) 014 (%Z erg:gf) (?)..gifg.';):) 169
Ratio 3 (?)ngg:g:) (?)..igfg..gg) 000 (%g erg:gg) (?)éifg:g:) 463
Ratio 4 (%.Zfig.g;) ((())..32?8:2?) 001 (%ﬁz?éfgfgf) (?)liifg:g;) 426
Ratio 5 (%igfg:g;) (?)ﬁigjg) 000 (%iig;%gjgg) (?)ifg:(s);) 383
i SET Sy Gwew omam
Ratio 7 ?(.)%146%0(.)3094; ?6.216;0(.):.3%% 004 (()0215 61%%% ?(.)%15;0(.);;‘; 711

Ratio 1: Distance between SFA to AT at the level of AFC / GT to AT distance, Ratio 2: Distance between SFA to DMC at
the level of AFC / GT to DMC distance, Ratio 3: Distance between SFA to AT at the level of MFC / GT to AT distance,
Ratio 4: Distance between SFA to DMC at the level of MFC / GT to DMC distance, Ratio 5: Distance between SFA to AT
at the level of PFC / GT to AT distance, Ratio 6: Distance between SFA to DMC  at the level of PFC / GT to DMC distance,
Ratio 7: SFA length between AFC and PFC levels / GT to AT distance. SD: Standard deviation , GT: Greater trochanter ,
AT: Adductor tubercle , DMC: Distal to the medial condyle , SFA: Superficial femoral artery, AFC: Anterior femoral
cortex, MFC: Medial femoral cortex, PFC: Posterior femoral cortex.

A statistically significant positive correlation of weak to moderate strength was identified
between the distance from the SFA to the femoral AT and femur length at the AFC, MFC, and PFC
levels, as well as between the distance from the SFA to the MFC and femur length at the same levels
(p=0.000, r =0.276-0.568) (Table 5).

Table 5. At anatomical cut points; The relationship between the distance of SFA to the medial femoral cortex

and adductor tubercle with femur lenght.

GT to AT distance GT to DMC distance
(374.9 + 30.2 mm) (417.0 £29.8 mm)
n Distance Pearson r P Pearson r P
(mm)
Distance of SFA to
femoral cortex at 160 272+53 .288* .000 276% .000
the level of AFC
Distance of SFA to
femoral cortex at 160 252 +5.5 .344* .000 .348* .000
the level of MFC
Distance of SFA to
femoral cortex at 160 229+6.0 .294* .000 .304* .000
the level of PFC
Distance between
SFA to AT at the 160 223.0+27.3 .568* .000 .535% .000
level of AFC
Distance between
SFA to AT at the 160 180.7 +£26.8 464 .000 A437% .000
level of MFC
Distance between
SFA to AT at the 160 128.0+29.5 .244* .000 217* .000

level of PFC


https://doi.org/10.20944/preprints202502.0224.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 4 February 2025

8 of 11
SFA length
between AFCand 160 94.9+19.2 432% .000 426* .000
PFC levels

“Correlation is significant at the p<0.01 level. SFA: Superficial femoral artery, AFC: Anterior femoral cortex, MFC:
Medial femoral cortex, PEC: Posterior femoral cortex, GT: Greater trochanter, AT: Adductor tubercle, DMC: Distal to the

medial condyle.

4. Discussion

Identifying and understanding the safe and dangerous zones for vascular injury during femoral
surgical procedures is crucial for reducing patient morbidity and improving surgical outcomes. There
are no studies in the literature specifically evaluating the distances and proportions of safe and
dangerous zones for the SFA using anatomical reference points, such as the AT, which can be
identified under fluoroscopy, in the Turkish population. In this study, the axial plane position of the
SFA relative to the femoral cortex and its sagittal plane position relative to the AT were determined.
We found that the dangerous zone of the SFA begins at an average distance of 223.01 + 27.38 mm
from the femoral AT and ends at 128.01 + 29.59 mm, covering a segment of 95 mm. In women, this
zone began at an average distance of 214.25 + 25.93 mm from the AT and ended at 129.21 + 29.28 mm,
with a mean length of 85.04 mm. In men, it began at 229.83 + 26.65 mm and ended at 127.08 + 29.96
mm, with a mean length of 102.75 mm. Although the difference between sexes was statistically
significant (p <0.001), it was primarily attributed to the average femur length being shorter in women
than in men (GT to AT distance: 353.09 mm vs. 393.05 mm). Therefore, the ratio of the dangerous
zone distance for each SFA to femur length (GT to AT) was calculated to account for differences
attributable to variations in femur length. This ratio was 0.24 + 0.04 in women and 0.26 + 0.04 in men,
and the difference was statistically significant (p = 0.004). The ratios of distances from the AFC, MFC,
and PFC section points of the SFA to the femoral AT relative to femur length (GT to AT) were 0.60 +
0.05, 0.50 + 0.05, and 0.36 + 0.07 in women, respectively, and 0.58 + 0.06, 0.46 + 0.05, and 0.32 + 0.07 in
men, respectively. The differences between sexes were statistically significant (p = 0.021, 0.000, and
0.000, respectively). After minimizing the effect of femur length variability, it was observed that the
SFA in women crossed the MFC earlier than that in men. However, due to the small sample size, we
consider this finding debatable. The perpendicular distances from the SFA to the MFC in women
were measured as 24.8 + 4.24 mm at the AFC section, 22.84 + 4.51 mm at the MFC section, and 21.92
+5.01 mm at the PFC section. In men, these distances were 29.11 + 5.36 mm, 27.11 + 5.57 mm, and
23.71 £ 6.70 mm, respectively. A statistically significant difference was found between women and
men for the AFC and MFC section points (p < 0.000), whereas no statistically significant difference
was detected for the PFC section point (p = 0.06). The findings obtained in the present study can be
compared with a series of anatomical studies using the AT as a reference point for quantitative
evaluation of the anatomical landmarks of the medial thigh (2,18-21). In their CTA study evaluating
180 lower extremities from 120 patients, Seyyed-Morteza et al. reported that the dangerous zone for
the SFA began 236.93 + 29.61 mm away from the AT, extended over 90.65 mm, and ended 146.28 +
33.18 mm away. They also reported distances of the SFA to the femoral cortex as 29.06 + 6.2 mm at
the AFC level, 27.14 + 5.5 mm at the MFC level, and 24.69 + 4.9 mm at the PFC level. Because they
included the entire study cohort in their calculations, they did not share any data on sex differences.
Furthermore, they did not consider femur length in defining dangerous and safe zones [19]. In a
similar study, Narulla et al. evaluated 41 extremities from a cohort of 22 patients using CTA to define
safe and dangerous zones for the SFA. They found that the dangerous zone began 239.6 + 39.8 mm
away from the AT, extended over 172.5 + 40.9 mm, and was 67.1 mm long. They also reported that
compared to previous studies, the dangerous zone was narrower, whereas the safe zone was wider.
They noted that this difference could be attributed to their use of the epicondylar axis to define the
sagittal plane of the femoral shaft. Despite a statistically significant difference in femur lengths
between sexes (p = 0.002), they did not observe any statistically significant difference when

d0i:10.20944/preprints202502.0224.v1
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comparing the section points they used for defining the dangerous and safe zones (p > 0.05) [18].
Additionally, the distance of the SFA from the femoral cortex at the AFC and PFC levels was
measured for both sexes. In women, this distance was 26.4 + 6 mm at the AFC level and 21.23 + 5.2
mm at the PFC level, whereas in men, it was 26.8 + 7.7 mm and 23.6 + 6.6 mm, respectively. No
statistically significant difference was observed between the sexes (p = 0.118 and p = 0.075,
respectively) [18]. This lack of significance could be attributed to the limited study cohort, the wide
range of femur lengths observed in both sexes, and the unequal number of participants in each group.
Maslow et al. evaluated a total of 30 limbs from 15 consecutive patients (7 women and 8 men) who
underwent bilateral lower extremity CTA. They determined that the dangerous zone of the SFA
started at an average distance of 232.1 + 33 mm from the AT, extended over a length of 89.5 mm, and
ended at a distance of 142.6 + 40.6 mm [2]. In the same study, the distances of the SFA from the medial
cortex of the femur at the AFC, MFC, and PFC levels were also measured. These values were 32.8 +
8.1 mm for AFC, 31.1 £ 7.6 mm for MFC, and 30.7 + 8.7 mm for PFC, respectively [2]. Kim et al.
evaluated 30 patients using CTA in a study investigating the safe zone for minimally invasive plate
osteosynthesis (MIPO) on the medial aspect of the distal femur [20]. They found that throughout its
course in the thigh, the SFA was located more than 12 mm away from the femoral cortex (range: 12.2—
38.0 mm), being closer posteriorly and distally but farther away anteriorly and medially.
Accordingly, they concluded that the anteromedial aspect of the femur constitutes a safe zone for
MIPO. Han et al. conducted a study involving 40 patients (20 women and 20 men) to measure the
distances and angular intervals between the DFA and SFA and distal screws using CTA [21]. They
reported that the SFA was located at an average distance of 19.28 + 3.44 mm (range: 15.0-27.8 mm)
from the femoral cortex distally. Considering the findings of existing studies in the literature,
substantial variations have been reported regarding the identification of dangerous and safe zones
as well as the closest distance of the SFA to the femoral cortex. Although some results align with
those of our study, others differ significantly. These discrepancies may result from the limited patient
populations selected, differences in study designs, regional and racial variations, and the omission of
femur length as a variable in certain studies.

This study has certain limitations. First, the position of the SFA relative to the femur along its
course is highly variable. To minimize this variability, larger sample sizes or meta-analyses are
needed to support the findings. Second, none of the patients in the present study had pathologies
that could affect femur length or surrounding soft tissues. In patients with femoral fractures or
significant alterations in adjacent soft tissues, measurement values may differ due to the loss of
anatomical integrity. Lastly, measurements performed in CTA using the epicondylar axis may differ
from those taken intraoperatively, as extremities are typically positioned in adduction and internal
rotation on the operating table.

5. Conclusions

When approaching femoral fractures via lateral access, either through open or percutaneous
methods, there is a risk of injury to neurovascular structures located medially to the femoral cortex.
A thorough understanding of the thigh anatomy prior to the planned intervention can significantly
reduce this risk. During surgery, reference points such as the AT, MFC, and medial femoral condyle
plateau, which can be utilized under fluoroscopic guidance, can assist in identifying safe and
dangerous zones, thereby reducing potential morbidity and the likelihood of failure. In the present
study, the starting and ending points of the dangerous and safe zones differed significantly between
men and women. Furthermore, these zones showed a weak positive correlation with femur length.
The results also showed that the distance of the section points from the AT and the ratio of the
dangerous zone distance to femur length varied between males and females. Based on these findings,
we recommend performing separate evaluations for men and women when planning the use of
surgical instrumentation via lateral access to the femur. Specifically, we determined that the
dangerous zone begins at a distance of 214.2 mm from the AT and extends over an average segment
of 85 mm in females, whereas in men, it begins at 229.8 mm and extends over an average segment of
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102.7 mm. Additionally, proportional calculations based on femur length indicate that the distal one-
third of the femoral shaft relative to the AT (0.32-0.36) is a safe region in both sexes.
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Abbreviations

The following abbreviations are used in this manuscript:

AFC Anterior femoral cortex

AT Adductor tubercle

CT Computed tomography

CTA Computed tomography angiography
DFA Deep femoral artery

DMC Distal medial condylar plateau

FA Femoral artery

GT Greater trochanter

MEFC Medial femoral cortex

MIPO Minimally invasive plate osteosynthesis
NA Not applicable.

PEC Posterior femoral cortex

SD Standard deviation

SFA Superficial femoral artery
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