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Vascularized groin lymph node transfer (VGLNT) has been successfully used to treat
lymphedema. However, lack of familiarity with the inguinal node anatomy and concerns
regarding donor site morbidity have limited its widespread use. The purpose of this
study was to use magnetic resonance angiography (MRA) to clarify the inguinal anatomy
and provide a reliable method for identifying the location of the superﬁcial transverse
inguinal lymph nodes. In this study MRA was used to evaluate the superﬁcial inguinal
lymph nodes in 117 patients. Coordinates of lymph nodes were plotted relative to an
axis from the anterior superior iliac spine (ASIS) to the pubic tubercle (PT). The nodes
were also plotted relative to the superﬁcial circumﬂex iliac vein (SCIV) and superﬁcial
inferior epigastric vein (SIEV). A total of 1,938 lymph nodes were identiﬁed. These lymph
nodes were concentrated on one-third the distance from the PT toward the ASIS and
3 cm perpendicularly below this line. About 67% of the superﬁcial inguinal nodes were
located within the bifurcation of the SIEV and SCIV. The results from this study provide
useful guidelines for locating lymph nodes targeted for VGLNT.

Lymphedema is one of the most dreaded sequelae of breast
cancer treatment.1–4 Decongestive physiotherapy and lifelong compression of the upper extremity has been the
standard of care. However, compliance is difﬁcult and many
patients still have progression of their disease and episodes of
cellulitis despite strict adherence to their regimen.
Vascularized groin lymph node transfer (VGLNT) has recently gained increasing popularity among microsurgeons as
successful use of this technique has been reported in the
treatment of lymphedema.5–9 VGLNT involves harvest of
lymph nodes and perinodal fat based on the superﬁcial

circumﬂex iliac artery (SCIA). These lymph nodes typically
drain lymph from the lower abdomen. This ﬂap is transferred
to the affected extremity with a venous and arterial anastomosis. Induction of lymphangiogenesis into the transplanted
nodes with shunting of lymph into the venous circulation is
one hypothesis that has been proposed, although a deﬁnitive
explanation of the underlying mechanism has yet to be
established.5,7,10
While an increasing number of microsurgeons are performing this technique, there is sparse literature on the
superﬁcial groin lymph node anatomy as it relates to lymph
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node transfer.11 Detailed knowledge of this anatomy is critical
in successfully capturing vascularized lymph nodes as well as
avoiding lymph nodes draining the lower extremity which
may cause donor site lymphedema.12 Magnetic resonance
angiography (MRA) is routinely used for perforator ﬂap
planning in several centers.13,14 In preparation of performing
the ﬁrst lymph node transfer in November 2010, the authors
used MRA to study the anatomy of the region. The purpose of
this study is to clarify the anatomy of the transverse superﬁcial inguinal lymph nodes using MRA to provide practical
guidelines during ﬂap design and harvest.

Methods
MRA was used on 117 patients to evaluate the location of the
transverse superﬁcial inguinal lymph nodes. Deep inguinal
lymph nodes medial to the femoral vessels and inferior to the
groin crease were excluded because these nodes drain the
lower extremity and are not targeted for lymph node transfer.8 Using coronal sections on MRA, a line was marked from
the anterior superior iliac spine (ASIS) to the pubic tubercle
(PT) (►Fig. 1). The coordinates of each lymph node were
plotted along this “x” axis and along a line perpendicular to
this “x” axis. These coordinates were then averaged to identify
the epicenter around which a 3-cm radius was projected. A
percentage of the total number of superﬁcial inguinal nodes
located within this radius was calculated.
Attention was then turned to the relationship of the
superﬁcial inguinal nodes to the superﬁcial inferior epigastric
vein (SIEV) and superﬁcial circumﬂex iliac vein (SCIV). The
percentage of lymph nodes located medial to the SIEV, in
between the junction of the SIEV and SCIV, and lateral to the
SCIV were calculated (►Fig. 2). These landmarks were selected because the ASIS and PT can be identiﬁed preoperatively
and the SIEV and SCIV are routinely encountered during
lymph node harvest and can be easily visualized on preoperative computed tomography angiography or MRA.

Fig. 1 The magnetic resonance angiography coronal section of left
groin. Superﬁcial transverse inguinal lymph nodes are plotted relative
to the anterior superior iliac spine–pubic tubercle axis. The vertical
chain of lymph nodes located more inferiorly and medially along the
femoral vessels was excluded from this study as they drain the lower
extremity and should be avoided during lymph node transfer.
Journal of Reconstructive Microsurgery

Vol. 30

No. 1/2014

Fig. 2 The magnetic resonance angiography demonstrating the
relationship of the superﬁcial inguinal nodes to the superﬁcial circumﬂex iliac vein and superﬁcial inferior epigastric vein.

Clinical Case and Flap Harvest Technique
A 53-year-old woman presented with breast cancer-related
lymphedema of the left upper extremity. A right groin
lymph node ﬂap was designed by palpating the ASIS and
PT. A point one-third the distance from the PT toward the
ASIS and 3 cm perpendicularly below this line was marked
as the location of the target nodes. This always lies between
the inguinal ligament and groin crease. A Doppler was then
used to mark the SCIA to conﬁrm the location of the nodes.
Last, reverse lymphatic mapping was used as an additional
method to conﬁrm the location of the lymph nodes. Technetium was injected preoperatively into the foot and indocyanine green was injected intraoperatively into the
lower abdomen. The lymph nodes draining the lower
abdomen were visualized and correlated with the SCIAbased nodes. The gamma probe was used to localize the
sentinel node draining the lower extremity that was
avoided during ﬂap harvest. An incision was made over
the SCIA and skin ﬂaps were elevated in the supra-Scarpa
plane (►Fig. 3). At the superior edge of the ﬂap, the SCIV and
SIEV were both identiﬁed and divided, with the knowledge
that most of the target lymph nodes lay between these

Fig. 3 Vascularized groin lymph node ﬂap harvest.
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Fig. 4 Location of individual superﬁcial inguinal lymph nodes plotted
in relation to the anterior superior iliac spine–pubic tubercle axis.

vessels. The ﬂap was then elevated lateral to medial just
above the sartorius fascia. The SCIA branch to the sartorius
muscle was divided, and the SCIA and SCIV were mobilized
to their origin and harvested for transfer.

Results
A total of 1,938 distinct superﬁcial inguinal groin lymph
nodes were identiﬁed. There was an average of 8.2 superﬁcial
nodes per groin. All lymph nodes were located deep to Scarpa
fascia. The mean distance of the nodes from the ASIS toward
the PT was 9.1 cm (standard deviation [SD] ¼ 2.1) and 3.1 cm
(SD ¼ 1.9) in a perpendicular axis below this line (►Fig. 4).
This correlates to one-third the distance along the ASIS–PT
axis from the PT (►Fig. 5). About 68% of the superﬁcial
inguinal lymph nodes were located within a 3 cm radius of
this epicenter. The superﬁcial nodes tended to cluster at the
junction of the SIEV and the SCIV: 67% within this venous
bifurcation, 14% just inferior to the SCIV, and 19% medial to
the SIEV.

Discussion
VGLNT is an attractive approach to treating lymphedema in
the microsurgical community because it applies techniques
familiar to practicing microsurgeons. While VGLNT has been
successfully used to treat lymphedema, there are several
barriers to its widespread use including lack of familiarity
with inguinal node anatomy and concerns regarding donor
site morbidity.12
While there are several articles that have described the
successful use of vascularized lymph node transfer, there is a
paucity of literature on the anatomic details of superﬁcial
inguinal lymph nodes.5,7,15,16 Injection studies on cadavers
performed by Assouad et al, conﬁrmed there are superﬁcial
inguinal nodes were always present in the angiosome of the
SCIA.17 Lin et al, describes ﬂap design of the SCIA-based
lymph nodes by centering the skin paddle slightly below
the inguinal ligament and lateral to the femoral vessels. Cheng
has also described a lymph node ﬂap based on medial branch
of the common femoral artery.7,17 Gharb et al, stressed the

Fig. 5 Illustration clarifying the location of the superﬁcial transverse
inguinal lymph nodes in relation to the anterior superior iliac spine
(ASIS), pubic tubercle (PT), superﬁcial circumﬂex iliac vein (SCIV), and
superﬁcial inferior epigastric vein (SIEV). The epicenter of these nodes
is one-third the distance along the ASIS–PT axis and 3 cm perpendicularly below this line. These lymph nodes were also concentrated at
venous bifurcation of the SCIV and the SIEV.

dominant blood supply to the superﬁcial transverse inguinal
nodes is the superﬁcial branch of the SCIA and not its deep
branch which dives below the sartorius muscle fascia.18
Saaristo and colleagues studied the lymphatic function of
the lower extremity following VGLNT using lymphoscintigraphy.19 This study concluded there was a mild reduction in
lymphatic transport, but no clinical evidence of lymphedema.
Based on the location of the sentinel lymph node draining the
lower extremity, recommendations were to avoid dissection
inferior to the inguinal ligament in the medial femoral
region.8
One important anatomic detail that may sometimes cause
confusion is the location of the SCIA-based lymph nodes
relative to the inguinal ligament and the groin crease. In this
study, these lymph nodes are consistently located at or just
slightly below the inguinal ligament, but above the level of
the groin crease. The SCIA itself travels below the inguinal
ligament where it originates from the common femoral
artery within the femoral triangle. These ﬁndings correlate
with our observations during lymph node harvest. The
authors typically avoid harvesting lymph nodes medial to
the SIEV and below the groin crease, consistent with Saaristo
recommendations.8
Conceptually, VGLNT is a free ﬂap that includes lymph
nodes supplied by the SCIA. While this may seem straightforward, the consequences of misguided ﬂap design or lack of
detailed understanding of nodal anatomy may result in lower
extremity lymphedema. The results in this study provide
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Conclusion
The results of this study provide a practical guide to capturing
the superﬁcial inguinal nodes by using identiﬁable landmarks
such as the ASIS, PT, SIEV, and SCIV. MRA is a useful tool in
guiding ﬂap design for VGLNT.
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