Poccunckmnin Meamnko-omonornyecKimin BeCTHUIK

KIMHNHECKIE CITYHAN Tom 31, N2 1, 2023 VMeHn akagdemmra V. 1. Nasnosa

YOK 611.13/.14:611.982 ' ‘)

DO https://doi.org/10.17816/PAVLOVJ109525 .

updates

127
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GEAPEHHOI'O TpeyroJjibHuKa y oAHOro nawlueHTa:
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PAsaHckui rocyaapcTBeHHbIA MeAMLMHCKWIA YHUBepCUTET MMeHM akadeMuka W. M. MaenoBa, PasaHb, Poccuinckan QOepepauma

AHHOTALUNA

BgedeHue. BepxHnas TpeTb 6egpa — obnactb begpeHHoro tpeyronbHuka (BT), unm TpeyronbHuka Ckapna, —
MMeeT OrpOMHOE 3HaYeHWe Kak B aHaTOMMUK, TaK U B COCYAMCTON XUPYPrum. 34ech NPOXOAAT rNaBHbIe MarucTpanbHble
COCyAbl HUMHUX KOHeYHocTel: 6eapeHHan apTepus, 6edpeHHas BeHa M WX Haubonee KpynHble NpUTOKW. B obnactu
BT oHM Hanbonee [OCTYNHbI M3-3a MOBEPXHOCTHOMO pacnonioxeHWA. CnefyeT 0TMETUTb, YTO B COCYAUCTON XMUPYprum
benpeHHble cocynbl pa3fenaTcA Ha obwme 6efpeHHble WM MOBEPXHOCTHble OefpeHHble B 3aBMCMMOCTM OT YpOBHA
NIOKanM3aumM 0THOCMTENbHO FNy6oKMX 6eapeHHbIX cocynoB. Takoe AeneHue 4pesBbl4alHO BaXKHO B (YHKLMOHATLHOM
OTHOLUEHWW, TaK Kak rnybokue befpeHHble COCYAbl MOTYT CYLLECTBEHHO KOMMEHCMPOBATb KPOBOTOK MPU HapyLieHWUK
NPOXOAMMOCTYM N0 NOBEPXHOCTHLIM befpeHHbIM. KpoMe Toro, Ans obuueit 6eipeHHO BeHbl BaXKHbIM MPUTOKOM ABAAETCA
bonbluas NoAKOXHAA BeHa, KoTopaa ¢opMupyeT capeHodeMopanbHoe coycTbe. Knaccuyeckas aHaToOMWUA OnMCbIBaeT
cocyabl BepxHei TpeTu bedpa Kak OAMHOYHbIE CTBOJSbI, KOTOpblE MMEKT MOCTOAHHYI0 Tomorpaduio. B To e Bpems
B NIMTepaType LOCTAaTO4HO 4acTo BCTPEYalTCA CO06LLEHMA 06 yOBOEHMM NOBEPXHOCTHOM 6eApEHHOW BEHbI, ABYX CTBOMAX
rnyboKkon apTepuu beppa, CpaBHWUTENbHO PeaKo — 06 aTUNMYHbIX cadeHopeMopanbHbix coyctbsx (okono 0,02%).
B pabote onucbiBaloTCA BapuaHTbl aHaTOMUKM cocyoB BT y ogHoro naumenTa: aTunuyHoe cadpeHopeMopanbHoe coycTbe
cnpaBa v yaBoeHue obLueit bepeHHON BeHbl CeBa, [Ba CTBOMA FyboKon apTepum befpa ¢ 06emx CTOpoH.

3aknoyeHue. TpeacTaBneHHble B CTaTbe BapuaHTbl aHaToMuu cocyaoB BT sBnaioTcA peakuMu. MpaKTUKyoWMUM
BpayaM Heobxo[MMO 3HaTb 0 HUX [JIA NPeAOoTBPALLEHMA OLIMOOK NpU NPOBEAEHUM OWMArHOCTUKM UM ONepaTUBHOrO
NeYeHuA.

KnioueBble cnoBa: 0bwas bedpeHHas seHa; enybokas apmepus bedpa; enybokas seHa bedpa; ydsoeHue, BAPUAHMHAA
aHamoMus; cageHopeMopanbHoe coycmee
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Two Rare Anatomical Variants of Femoral Triangle
Vessels in One Patient: Case Report
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ABSTRACT

INTRODUCTION: The upper third of thigh — the area of the femoral triangle, or Scarpa’s triangle, is of greatimportance
both in anatomy and vascular surgery. It is the place of passage of the main vessels of the lower extremities: the femoral
artery, femoral vein and their largest tributaries which are easily accessible in this region due to their superficial location.
To note, in the vascular surgery, the femoral vessels are divided to common and superficial ones depending on the level
of their location relative to deep femoral vessels. This division is extremely important in the functional aspect, since deep
femoral vessels may significantly compensate for the blood flow in case of impaired patency of the superficial femoral
vessels. Besides, an important tributary of the common femoral vein is the great saphenous vein forming saphenofemoral
junction. Classic anatomy describes vessels of the upper third of thigh as single trunks with permanent topography. At
the same time, in the literature there are commonly encountered reports of duplication of the superficial femoral vein,
two trunks of the deep femoral artery, and relatively rare reports of atypical saphenofemoral junctions (about 0.02%). The
work describes anatomical variants of the FT vessels in one patient: atypical saphenofemoral junction on the right and
duplication of the common femoral vein on the left, two trunks of the deep femoral artery on both sides.

CONCLUSION: The anatomical variants of FT vessels described in the article, are rare. It is important that clinicians
know about them to avoid errors in diagnosis or surgical treatment.

Keywords: common femoral vein; deep femoral artery; deep femoral vein; duplication; variant anatomy; saphenofemoral
junction
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LIST OF ABBREVIATIONS

FA — femoral artery

FV — femoral vein

GSV — great saphenous vein
FT — femoral triangle

DFA — deep femoral artery
DFV — deep femoral vein

CFA — common femoral artery

INTRODUCTION

Diseases of the vascular system of the lower limbs
are widely spread among the population of Russia and
other countries and are a common cause of impairment
of the working capacity to the extent of disability [1,
2]. Therefore, improvement of methods of diagnostics
and surgical treatment is of great practical significance.
At the same time, diagnostics and surgical treatment
require precise knowledge of the anatomy and, in
particular, of variant anatomy, since underestimation of
this factor may entail incorrect diagnoses or iatrogenic
injuries during surgical interventions [2].

The upper third of thigh — the region of the femoral
triangle (FT), or Scarpa’s triangle, is of great significance
both in anatomy and vascular surgery [3, 4]. It is the place
of passage of the main vessels of the lower limbs: the
femoral artery and femoral vein which are easily accessible
in this region owing to their superficial location.

The FA is the main vessel supplying arterial blood
to the lower limb, it can be easily palpated in the upper
third of the thigh to determine pulse on it. The access
to FA in the area of FT is commonly used in open
reconstructive interventions in the vascular surgery and
in X-ray endovascular surgery.

The deep femoral artery (DFA) is the main branch
of FA, its importance in the development of collateral
circulation in obliterating diseases of the lower limb
arteries is so high that the portion of the FA below the
point of its origin is denoted in vascular surgery as
superficial femoral artery (SFA).

The FV is the main vessel of venous return from the
lower limbs, in the FT area, the main branches open into
it: the deep femoral vein (DFV) and the great saphenous
vein (GSV) with tributaries. By analogy with the SFA, the
section of FV below the entry of the DFV is often referred
to in the literature as the superficial femoral vein, but
since 2001 it has been assigned the official name
‘femoral vein’, and the section above the entry of the
DFV — the common femoral vein (CFV) [5]. Superficial
veins provide only about 10% of the total venous return
from the lower limbs, therefore, the location of the level
of the saphenofemoral junction (SFJ) was not reflected
in the nomenclature of the CFV.
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CFV — common femoral vein
SFA — superficial femoral artery
PA — popliteal artery

PV — popliteal vein

SFJ — saphenofemoral junction
DUS — Doppler ultrasound

CDI — color Doppler imaging

In the operative phlebology, the level of the entry of
the DFV is a landmark for resection of the FV in patients
with signs of flotation of the thrombus in the proximal
part of the deep veins of the lower limb, and in patients
with varicose veins of the lower limbs, the access from
the upper third of the thigh in the area of SFJ is most
often used in phlebectomy in the GSV system.

According to the classic anatomy, the common
femoral artery (CFA) is a continuation of the external
iliac artery and appears in the upper third of the
thigh from the vascular lacuna; medially and near
it the CFV is located. DFA — the largest branch
of CFA — originates from it laterally 4 cm below
the inguinal ligament. On the anteromedial surface,
the GSV opens into the CFV forming the SFJ,
and posteriorly and 7 cm distally of the inguinal
ligament, the DFV opens into it. The DFV and DFA are
represented by single trunks [6].

At the same time, there are reports in the world
literature about the duplication of FV, DFV, several
trunks of the DFA and their variant anatomy, atypical
locations of SFJ [7-11]. However, these reports, as a
rule, describe only one anatomic variant of the blood
vessels: superficial or deep veins, arteries.

In this clinical observation we describe the
existence in one patient of a variant anatomy of the CFV,
DFA, SFJ. When searching in Scopus, Pubmed, eLibrary,
ResearchGate databases, we did not find any similar
observations.

The aim of this study to familiarize doctors of
practical healthcare with rare variants of the development
of vessels of the femoral triangle.

Case Report

A female patient K., 64 years old, on 2022, April
15 was directed to the consultation of vascular surgeon
with complaints of pain in the lower limbs in walking for
about 200 m.

On examination: pulse on the CFA on both sides;
blood circulation in the lower extremities compensated.

Duplex ultrasound (DUS) of the vessels of lower
extremities showed echosigns of atherosclerosis of the
lower limb arteries, of occlusion of the SFA in the lower
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third of the thigh, popliteal artery on both sides with
segmental filling of tibial arteries.

The patient was diagnosed with Atherosclerosis
of the lower limb arteries. IIB stage femoro-popliteal
occlusion on both sides, in Pokrovsky—Fontaine
classification.

A course of conservative therapy was prescribed.

Ultrasound examination revealed a variant anatomy

of vessels of the FT area on both sides. Below, a detailed
description of these variants is given.

On the left: DFA separates from the CFA with two
trunks on the medial and lateral sides, slightly inferiorly
the inguinal ligament. The CFV and SFJ are located
between the medial trunks of the DFA and SFA. DFV
is presented by two trunks opening into the FV on the
lateral and posterior surfaces (Figures 1, 2).

Fig. 1. US duplex scan of the vessels of the upper third of thigh on the left of patient K. (two-dimensional, gray scale mode (B-mode)
and color Doppler imaging mode; cross-section)): (A—E) superiorly the saphenofemoral junction; (F-H) the level of saphenofemoral
junction; (I-L) — inferiorly the saphenofemoral junction.

Notes: (1) common femoral vein, (2) common femoral artery, (3) deep femoral artery, (4) saphenofemoral junction; (5) great saphenous vein, (6) deep
femoral vein, (7) superficial femoral artery.
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Fig. 2. A scheme of variant anatomy of vessels of the upper third of thigh on the left in patient K.
Notes: (1) common femoral vein, (2) common femoral artery, (3) deep femoral artery, (4) saphenofemoral junction, (5) great saphenous vein, (6) deep

femoral vein, (7) superficial femoral artery.

On the right: The DFA is represented by two trunks
originating from the lateral and posterior surfaces of
the CFA. Superiorly the SFJ, the CFV is represented by
one trunk, inferiorly the SFJ — by two trunks located
between one of the DFA trunks, which originates from
the posterior surface of the CFA. The DFV opens into
the lateral trunk of the CFV. At the level of the entry of
the DFV, the medial and lateral trunks of the CFV are
connected through a communicating branch. Distally to
this level, the medial trunk of the CFV accompanies the
DFA that originates from the posterior surface of the
CFA. The lateral trunk of the CFV accompanies the SFA
(Figures 3, 4).

DISCUSSION

The venous system of the lower limbs has a more
complex organization than the arterial one, because
the veins of the lower limbs are most distant from the
heart and are under the greatest influence of gravitation.
P. G. Schwalb believes that ‘the lower limbs of a human
experience the greatest effect of external mechanical and
temperature factors in connection with upright walking.

BOI: https://doi.org/10.17816/PAVLOVI109525

This determines the structural peculiarities of the
lower limb veins, and in their anatomical organization
the basic functional principle can be traced: the
existence of reserve and duplicating mechanisms to
ensure stability of venous return’. This is achieved
not only due to the superficial and deep venous systems,
but also due to various types of structure of vessels:
trunks, disintegrating, intermediate types. Different
types of structure underlie individual anatomical
variability [12, 13].

According to the literature, the duplication of the
FV is not uncommon (the incidence can reach 46%)
[14]. With this, there may be both true duplications
of vessels (when they are of equal diameter), and
variants of development (when one of the trunks is
significantly smaller in diameter than the main one). In
such cases, P. G. Schwalb speaks about ‘satellite veins'.
According to his observations, the incidence of satellites
of the FV is about 35% [12]. At the same time, there
are practically no data on the duplication of the CFV in
the world literature. K. V. Mazaishvili, et al. reported
a satellite vein of the CFV which was located on the
anterior-inner surface of the CFV, near the SFJ [15].
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Fig. 3. US duplex scan of the vessels of the upper third of thigh on the right of patient K. (two-dimensional, gray scale mode (B-mode)
and color Doppler imaging mode; cross-section)): (A-B) superiorly the saphenofemoral junction; (C) the level of saphenofemoral junction;

(D-M) inferiorly the saphenofemoral junction.
Notes: (1) common femoral vein, (2) common femoral artery, (3) deep femoral artery, (4) saphenofemoral junction; (5) great saphenous vein, (6) deep

femoral vein, (7) superficial femoral artery, (8) anastomose with the common femoral vein, (9) femoral vein.

BOI: https://doi.org/10.17816/PAVLOVI109525
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Fig. 4. A scheme of variant anatomy of vessels of the upper third of thigh on the right of patient K.
Notes: (1) common femoral vein, (2) common femoral artery, (3) deep femoral artery, (4) saphenofemoral junction, (5) great saphenous vein, (6) deep
femoral vein, (7) superficial femoral artery, (8) anastomose with the common femoral vein, (9) femaoral vein.

This variant creates difficulties and can be dangerous in
resection of the GSV.

In the previous work, we reported two cases of
true duplication of the CFV inferiorly the SFJ [8]. In both
cases, the FV was represented by two trunks. The DFV
was also represented by two trunks, only in one of the
cases two trunks of the DFV opened into two different
trunks of the FV, and in the other case both trunks of
DFV opened into one of the trunks of the DFV. The DFA
was represented by two trunks in only one case. The
SFJ had a typical anatomy in both cases. We consider
the limitation to our first work to be the fact that the
contralateral limbs were not examined.

A peculiarity of the variant anatomy of the CFV in
the given case was the fact of representation of the DFA
by two trunks originating from the lateral and posterior
surfaces of the CFA. The trunk of the DFA originating
from its posterior surface, sort of separated two
trunks of the CFV, which were located below the SFJ.
These two trunks of the CFV were connected through
a communicating branch at the level of the entry of the
DFV into the lateral trunk of the CFV. It is also interesting

BOI: https://doi.org/10.17816/PAVLOVI109525

that below the communicant branch, the medial trunk
of the CFV accompanied the DFA originating from the
posterior surface of the CFA. The medial trunk of the CFV
can be regarded as the second trunk of the DFV, which
connects with the FV at the level of the SFJ. Near the
SFA, one trunk of the FV was located.

On examination of the contralateral limb, an
atypical variant of the SFJ was found — it was located
between the SFA and the DFA. Here, the DFA was also
represented by two trunks, but they originated from the
lateral and medial surfaces of the CFA. To note, the
emergence of the DFA from the medial surface of the
CFA is quite rare — in about 4% of observations [16].

According to the world medical statistics, the
incidence of atypical SFJ does not exceed 3 cases per
10,000 population [17]. We did not find any literature data
on the duplication of the CFV, but we analyzed the results
of duplex scanning of the vascular system of lower limbs
in the period from January 2020 to June 2022 in 5,000
patients aged 25 to 71 years, who underwent diagnostics
at the vascular surgery department of the Regional
Clinical Cardiologic Dispensary (Ryazan). Based on these
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data we can suggest the incidence of duplication of the
CFV being 3 cases per 15,000 population.

The question of the embryogenesis of the SFJ
region and the causes of these structural variants
remains unclear. The development of the neurovascular
bundles of the lower limbs is first of all provided by the
development of the arterial network which facilitates the
growth of the nerve trunks of the lower limbs [18]. For
the lower limb, this is the axial artery which provides the
growth of the sciatic nerve, and the anterior artery which
provides the growth of the femoral nerve. Until the 50th
day of the intrauterine development, the axial artery is
the main supplying artery of the lower limb. The venous
system arises and develops along the nerves that induce
its growth. Development of the venous system of the
lower limbs in the embryogenesis passes three stages:

1) development of the primary venous network —
the precursor of the superficial venous system;

2) formation of the deep venous system;

3) creation of anastomoses between them.

At the 45" weeks of the intrauterine development,
blood outflows from the limb bud primarily through the
postaxial venous plexus. The postaxial vein drains into
the sciatic vein. At 6"-7" week, the GSV develops from
the posterior caudal vein. Simultaneously with this, the
FV begins to develop also from the posterior caudal vein.
The limb grows in length, and the venous return system
restructures from the postaxial to the preaxial system.
The main vessel of venous return is the GSV, but the
priority gradually shifts to the FV.

The formation of SFJ remains a subject for
discussion. Yu. M. Stoiko and K. V. Mazaishvili believe
that the GSV and FV develop simultaneously, and SFJ
has been existing initially, and with the development of
the limb only redistribution of blood flows occurs [19].
Taking into account the fact that the arterial system is a
trigger for the development of the nervous system, and
the latter, in turn, is a trigger for the venous system, it
is logical to assume the influence of the development of
DFA on the formation of SFJ and FV.

On the 50" day, the pelvic rotation takes place
and the limb grows further. When the length of the
embryo reaches 19 mm, formation of DFA begins,
which, together with the FA becomes the main source
of nutrition for the lower limb, and the axial artery is
reduced. Between these systems, anastomoses are
preserved. A typical location of the DFA is the lateral
and posterolateral surface of the FA, which is closest
to the topography of the femoral nerve. Incomplete
reduction of the axial artery may contribute to the fact
of its remaining a significant source of blood supply,
so, there is no necessity in the external location of the
DFA, which may influence the anatomy of SFJ and FV.
At the same time, another reason can be intermittent,
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non-rhythmic development of the limb. According to
L. M. Litvinenko, this is the main factor of the appearance
of variant anatomy of the vascular bed [18].

Practical aspects of these anatomic variants of the
vessels are:

1) atypical structure of SFJ in case of varicose
transformation of the GSV will require isolation of the
femoral vessels in resection of the GSV to reduce the
length of the stump;

2) detection of the area of CFV duplication in
Doppler ultrasound will require a thorough evaluation of
the patency of deep veins of the lower limbs, and from a
surgeon — more precise manipulations in the surgical
wound if it is necessity to isolate the DFA.

CONCLUSION

The paper describes the anatomic variants of the
femoral triange vessels on both sides in one patient
including atypical safenofemoral junction on the right,
duplication of the common femoral vein on the left, two
trunks of the deep femoral artery on both sides. These
variants are rare. Practiotioners should be aware of
them to avoid mistakes in diagnosis and/or in surgical
treatment.
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OuHaHcupoBaHue. PaboTa BbiNOSHEHa B paMKkax rpaHTa [lpesnaeHta
Poccuickoin ®epepaumnn Ne MK-1214.2022.3.

KoHGnUKT uHTepecoB. ABTOpbl 3aABNAIOT 06 OTCYTCTBMU KOHOIMKTA
VHTEPecoB.

Cornacue Ha nybnukaumio. B cTaTbe MCMonb30BaHbl 06€3MMYEHHbIE
KIMHUYECKMe [aHHble NauMeHTa B COOTBETCTBMM C MOAMMCAHHBIM UM
[06p0BONbHBIM MHHOPMUPOBAHHBLIM COFMIaCEM.

Bknap aBtopoB: KanuHuH P. E., Cy4kos M. A. — pefaKTMpoBaHWe Tek-
cTa, Knumesmosa 3. A. — nevalwiui Bpau, Hanmwcanue TeKcTa; LLlaHaes
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