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Background: Sentinel node biopsy in vulvar cancer is associated with much less
morbidity than inguinofemoral node dissection. Our study focused on describing
the morphology of superficial lymphatic drainage of the vulva and its relationship
to regional nodes, which may facilitate orientation during surgery.

Materials and methods: In 24 female cadavers, injections of patent blue (at
various localisations medially, unilaterally and bilaterally) were used to visualise the
lymphatic drainage of the vulva. After dissection of lymphatic vessels and nodes,
their course was documented by photograph and then analysed. Subsequently,
a map of vulvar superficial lymphatics was created.

Results: The cutaneous and subcutaneous tissue of the vulva primarily drained
to superficial inguinal nodes. There was no evidence of a solitary lymph node
that drained the unilateral vulva. Each area of the vulva drained to its own lymph
node, which was variably localised in the subcutaneous groin around the great
saphenous vein. Anastomoses between individual inguinal superficial lymph
nodes are likely. Right-left symmetry in the course of lymphatic collectors was not
detected. Natural drainage of the medial and paramedial areas to contralateral
inguinal nodes was also not detected. The drainage pattern to ipsilateral inguinal
nodes was consistent in cadavers without evidence of vulvar disease and may be
applicable in the early stages of vulvar cancer.

Conclusions: There was no evidence of a solitary node that drained the unilat-
eral vulva. Each part of the vulva may drain to a corresponding lymph node in
a different localisation of the groin. The surgeon should take this variability into
account. (Folia Morphol 2022; 81, 4: 917-922)
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INTRODUCTION marily metastasizes via the lymphatics, and primary

Vulvar cancer represents 3-5% of all gynaeco- treatment in the initial stages is surgical. Due to the
logical tumours, but primarily affects women in the age of those primarily affected, patients with vulvar
7t and 8™ decades of life [10]. Vulvar cancer pri- cancer are characterised by polymorbidity and a sig-
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nificantly higher risk of postoperative complications
(lymphedema, wound disruption). Therefore, there is
an effort to reduce the radicality of surgery and thus
the occurrence of serious complications while preserv-
ing similar outcomes. Since the turn of the century,
wide tumour excision and biopsy of the sentinel node
has replaced radical vulvectomy in the early stages
of vulvar cancer [15]. Sentinel lymph node biopsy is
indicated for vulvar cancer up to 4 cm in size [14, 15].
The present study primarily focused on describing
the topography of the superficial lymphatic drainage
of the vulva and its relationship to regional nodes,
which may facilitate orientation during surgery.

Lymphatics of the vulva

Anatomical descriptions of the lymphatic vessels
of the external genital organs in women were pre-
dominantly made at the end of the 19t century and
in the first half of the 20t century. The findings of
these pioneering works showed that both the labia
minora and labia majora share common lymphatic
drainage [3, 4, 23, 24]. This drainage consists of
a network of lymphatic vessels in the internal and ex-
ternal superficial area of the labia minora and majora,
which runs to the lymphatic collectors, continuing to
the mons pubis and further towards the superficial
inguinal nodes. Lymphatic collectors typically termi-
nate in the superomedial node group, rarely in the
inferomedial group [4] or in the lateral node group
[21] of the superficial inguinal nodes.

The superficial inguinal lymph nodes are anatom-
ically divided into four groups: superomedial, infer-
omedial, superolateral and inferolateral; determined
by the localisation of the great saphenous vein and
its passage through the saphenous opening in the
cribriform fascia. Some anatomists include a small
group of 2-3 nodes around the saphenous opening
[11]. This group has several names, most commonly
referred to as the central group. Each node in these
superficial groups may be a sentinel node. The super-
ficial inguinal lymph nodes are connected to the deep
inguinal lymph nodes by efferent lymphatic vessels.

Lymphatics of the medial part of the vulva
Lymphatic drainage of the clitoris is described dif-
ferently by individual authors. In 1909, Bartels divided
the lymphatic vessels of the clitoris into superficial and
deep vessels. Superficial lymphatics run to superome-
dial superficial inguinal nodes, deep lymphatics go
through the lymphatic plexus pubicus and eventually
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through the small pubic nodes to the deep inguinal
nodes. Poirer and Cuneo [17] described three lymphat-
ic drainage pathways of the clitoris. From the prepu-
tium clitoris, lymph is drained by lymphatic vessels to
the superficial inguinal nodes. From the body of the
clitoris, lymph is drained by lymphatic vessels to the
inguinal canal and to the pelvic nodes. And finally they
described lymphatic vessels from the clitoris that run
to the deep inguinal nodes and continue through the
lacuna vasorum to the Clocquet node and the pelvic
nodes. Reifenstuhl [21] provided the most detailed
description of the lymphatic drainage of the clitoris.
He also found three lymphatic drainage pathways;
however, they differed from those described by Poirer
and Cuneo [17]. Part of the lymphatic vessels of the
clitoris and the distal part of the urethra run to the
superficial inguinal nodes. The second part of the lym-
phatic vessels of the clitoris runs in the deep adipose
tissue anterior to the mons pubis, and inferior to the
inferior edge of the pubic symphysis they enter the
interiliac and obturator lymph nodes. The third part of
the lymphatic vessels from the deep part of the clitoris
and urethra run to the anterior side of the symphysis,
then cranially to the attachment site of rectus abdom-
inis. The collector passes through the medial part of
the rectus abdominis muscle and runs bilaterally along
the superior edge of the pubic ramus laterally to the
node located at the beginning of the pelvis at the
femoral anulus (to the medial lacunar node).

Lymphatic drainage of the middle part of the vulva
and clitoris is important in the surgical treatment of
vulvar cancer. According to National Comprehensive
Cancer Network (NCCN) guidelines, bilateral inguinal
surgery is recommended for tumours located 2 cm
or less from the midline.

The aim of the present study was to map the
superficial lymphatic drainage of the vulva, includ-
ing potential accessory lymphatic pathways and lo-
calisation of the sentinel lymph node, which is not
influenced by the presence of malignant tumour and
which determines potential metastasis sites, in order
to facilitate orientation during surgery. Special atten-
tion was paid to the lymphatic drainage of the midline
and clitoris in order to show possible connections to
the contralateral side.

MATERIALS AND METHODS
The present study was performed on a total of 24
female cadavers with a mean age of 68 years (range
62-86 years; up to 12 hours after death from internal
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disease with a negative history of malignancy). After

gradually warming the pubic and inguinal regions

with warm water to 37° Celsius, patent blue (Patent

Blue V Sodium 2.5%; Guebert, Villepinte, France)

2 mL was gradually applied subdermally:

— to 6 cadavers paramedially at a distance of
2 cm to the right of the midline of the body
from the mons pubis to the level of the posterior
commissure;

— to 6 cadavers as above but on the left side of
the body;

— to 6 cadavers along the circumference of the
labia minora bilaterally simultaneously;

— to 6 cadavers circularly periclitorally (up to
a distance of 1 cm from the clitoris).

After imaging and gentle dissection of lymphatic
vessels and nodes, their course was documented by
photograph and then analysed. Subsequently, a map
of the superficial lymphatics of the vulva was created.
The study was approved by the Ethics Committee and
Institutional Review Board.

Ethical statement

Approval was obtained from the ethics committee
of the 1t Medical Faculty of Charles University and
General Hospital in Prague, No GACR 304/00/1157.
The procedures used in this study adhere to the tenets
of the Declaration of Helsinki.

RESULTS

After subcutaneous application of patent blue along
the circumference of the labia minora bilaterally,
simultaneously, a variable number (2-5) of lymphatic
collectors were visible, which were partially vertical and
then arcuate in orientation in the area of the mons
pubis, and then gradually deviated laterally and toward
the inguinal nodes (Figs. 1-3). The dorsal parts of the
vulva drained into inferomedial inguinal nodes, and the
paraclitoral parts of the vulva drained into superomedial
inguinal nodes. Irregular anastomoses were seen in
the distal part of the collectors, and the course of the
collectors did not exceed the inguinofemoral groove.
Right-left symmetry of node localisation and the course
of lymphatic collectors were not detected.

After unilateral application of contrast para-
medially at a distance of 2 cm from the mid-sagit-
tal plane, in only 1 case, a smaller collector began
to appear, which conducted contrast towards the
contralateral groin. However, the contrast did not
progress further than 2 cm from the midline. On
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Figure 1. Superficial lymphatic collectors of the vulva; LCR —
lymphatic collectors on the right side; LCL — lymphatic collectors
on the left side; LMi — labia minora; C — clitoris; SN — sentinel
node.

Figure 2. Superficial dissected groin on the left side; C — clitoris;
SNs — sentinel nodes on the left side; M — musculus gracilis;
VSm — vena saphena magna.

Figure 3. Dissected superficial lymphatic vessels of the vulva;
C — clitoris; SNs — sentinel nodes on the left side; VSm — vena
saphena magna.
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Figure 4. Schematic of superficial lymphatics of the vulva; dark
grey — superficial lymphatics of the vulva; thin black arrow — thin
connections between nodes.

the contralateral side, this collector was significantly
thinner and less conspicuous compared to ipsilateral
collectors. Thus, drainage into the contralateral in-
guinal nodes was not demonstrated. The pattern of
contrast dispersion after unilateral application was
identical to that after bilateral application, including
imaging and localisation of nodes.

In contrast, periclitoral application showed both
bilateral collectors and inguinal superomedial nodes.

Lymphatic nodes were visualised inconsistently
along the distal course of the collectors and their
localization was dependent on the site of patent blue
application. We did not detect a single node that
drained the unilateral vulva. Each area of the vulva
drained into its own node (Figs. 2, 3). In 2 cases, fine
collectors were also displayed that connected several
superficial nodes together.

Right-left symmetry in the course and shape of
the lymphatic collectors was not detected in any
of the seven cadavers after bilateral application of
contrast, nor did we demonstrate right-left symmetry
in the localisation of sentinel nodes. Assessment of
other accessory pathways of lymphatic drainage by
targeted dissection of the distal part of the vagina and
perineum towards the anus failed due to technical
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difficulties (numerous varicose plexuses, inaccessible
dissection area). The resulting lymphatic drainage
model is shown in Figure 4.

DISCUSSION

Inguinal node topography and localisation of the
sentinel node are essential issues in surgical treatment
of vulvar cancer. The exact distribution and topogra-
phy of superficial inguinal nodes is almost impossible
to determine during surgery. The only structure for
anatomical orientation in the subcutaneous groin is
the great saphenous vein. Other superficial veins in
the groin exhibit broad anatomical variability. All of
our observations showed that the dorsal parts of the
vulva drain into inferomedial inguinal nodes, and the
paraclitoral parts of the vulva drain into superomedial
inguinal nodes. We are not aware of any up-to-date
studies that have employed similar methodology in
evaluating the topography and principles of vulvar
drainage to the superficial inguinal lymph nodes ex
vivo. Thus, other reports are from clinical observations
of sentinel localisation during surgery for early-stage
vulvar cancer [9], and their disadvantage is that they
do not describe the course of lymphatics between
the application site and the groin. In most cases they
also do not identify the site of tracer application on
the vulva (presumably at the site of the tumour).
Sentinel node detection in vulvar cancer surgery is
performed by a variety of methods, including pre-
operative lymphoscintigraphy, intraoperative use of
a gamma probe combined with blue dye, or blue dye
alone [2, 12, 18]. Affected sentinel nodes in vulvar
cancer are more frequently present ipsilateral to the
tumour, but may also be found bilaterally [6, 8, 13].
The location of the sentinel node is also determined
by the localisation of the vulvar tumour. For a vulvar
tumour positioned in the midline, the likelihood of
bilateral metastasis is higher than for a tumour posi-
tioned laterally [20]. Midline or paramedial cancers of
the vulva metastasize bilaterally in 30% of cases [1].
In the present study, a contralaterally-oriented collec-
tor was partially shown in 1 case, but after a short
course the contrast did not spread further. Drainage
to contralateral nodes in our work was not demon-
strated, which is in line with current NCCN guidelines
for the surgical treatment of vulvar cancer. This may
be due to the fact that in cases of carcinoma of the
vulva, due to metastatic involvement of the ipsilateral
lymphatics, the lymphatic drainage is subsequently
redirected to the contralateral groin.
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Rough topographical localisation of the sentinel
node in vulvar cancer was described by Rob et al. [22],
who divided the superficial inguinal nodes into super-
omedial and central-intermediate groups. In addition
to the above-mentioned authors, Parry-Jones [16]
also described the lymphatic drainage of the vulva,
and performed intraoperative mapping with Evans
Blue in patients prior to radical vulvectomy using an
en bloc technique. They also focused on direct deep
lymphatic drainage of the vulva, which they failed to
elucidate, and did not describe sentinel nodes.

In the present ex vivo study, precise tissue dissec-
tion was used, not only with respect to the course of
the collectors but also for more accurate visualisation
of superficial inguinal lymphatic morphology, which
surprisingly showed the course of the collectors very
well. The collectors did not run from the application
site directly to the lymph nodes, but rather arcuate
and fan-shaped courses were seen. The results of the
present study were discussed with two experienced
oncogynaecological surgeons, who were surprised
by such a markedly arcuate course of lymphatic col-
lectors. In Figure 4, it is shown that the vulva may
drain into several sentinel nodes depending on the
site of Patent Blue injection. Superficial lymph nodes
are connected together by fine lymphatic collec-
tors. It remains to be determined if larger tumours
(3—4 cm) can be drained by two collectors into two
differently-localised sentinel nodes.

Limitations of the study

The authors are aware of the limitations of the
study, which is based on passive lymphatic mapping
post mortem, and consider it experimental due to the
fact that the lymphatic system may behave differently
in vivo. The lymphatic system remains partially func-
tional even after death. For example newly-described
real-time ex vivo perfusion model for axillary lymph
nodes in breast cancer patients, used forimmuno-on-
cological investigations. This study has shown that
perfused axillary lymph nodes remain viable for up
to 24 hours [19]. Passive lymphatic drainage is also
functional post mortem provided body temperature
is maintained, and a contrast agent of small partic-
ulate size (e.g., patent blue) with slow intradermal
and subdermal administration is used [5, 7]. Recently,
new post mortem lymphatic mapping techniques
have been developed using modern contrast agents
(microinjection technique with hydrogen peroxide,
indocyanine green lymphography) [25].
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CONCLUSIONS

Our results suggest that the cutaneous and sub-
cutaneous tissues of the vulva are drained primarily
to superficial inguinal nodes. There was no evidence
of a solitary node that drained the unilateral vulva.
Each area of the vulva drained into its own single
node, which was variably localised in the subcuta-
neous inguinal region around the great saphenous
vein, primarily along its medial aspect. Anastomoses
between individual superficial inguinal lymph nodes
are likely. Right-left symmetry of sentinel node local-
isation and the course of lymphatic collectors were
not detected. Drainage into the contralateral inguinal
nodes was also not demonstrated.

These observations do not exclude other lymphatic
drainage pathways, which are likely to be secondary
when lymphatic flow is restricted in the primary lym-
phatic pathway (tumour size and localisation, greater
metastatic involvement of the lymph nodes).

Our results show that lymphatic drainage from
the vulva is complex and that there is no uniform
pattern or 100% certainty as to where and to how
many lymph nodes the tumour will metastasize. Our
observations focused on possible anatomical varia-
tions in the course of superficial lymphatic vessels
of the vulva, and do not comprehensively address
the conditions and causes of the diverse spread of
vulvar cancer.
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