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ABSTRACT

Introduction: The vertical rectus abdominis myocutaneous (VRAM) flap is one of the possible solu-
tions to cover large tissue defects after oncological resection in the inguinal region. Its efficacy can be
impaired due to recipient site tissue damage following radiotherapy as well as due to lymphadenecto-
my, often resulting in lymphoedema and persistent lymphatic leakage.

Case report: Contralateral VRAM reconstruction was performed in a 50-year-old male patient with
a nonhealing inguinal wound following right thigh sarcoma excision and radiotherapy. To improve the
flap performance, we combined VRAM surgery with lymphatic venous anastomosis (LVA) to the con-
tralateral inferior epigastric vein. An immediate stoppage of the lymphatic leakage occurred as well
as after the surgery a lower extremity edema reduction was observed (varying from 2 to 7 cm of leg
circumference, depending on the level of the measurement).

Discussion: It is possible that LVA enabled proper flap healing and improved lymphatic drainage; how-
ever, it is also probable that a similar effect could have been achieved with the VRAM flap alone.
Conclusion: This case report indicates that LVA could improve VRAM flap performance in inguinal
reconstruction procedures and reduce lymphedema and lymphorrhea; however, further research is
needed.
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INTRODUCTION

Large tissue defects in the inguinal region resulting from onco-
logical resection are challenging to treat because not only does
the size of the lesion require a flap that is significant in size, but
other components of oncological treatment also impede the func-
tion of the surrounding tissues and vessels. Damage caused by
radiotherapy makes wound-surrounding tissue fragile, rendering
local anastomoses very difficult to perform or even preventing ip-
silateral flap transposition [1]. Regional lymphadenectomy, often
needed to achieve higher oncological completeness, can lead to
lymphedema and lymphatic leakage within the wound, jeopardiz-
ing the healing capabilities of the flap [2]. Furthermore, these com-
plications can also occur following tumor excision in the proximal
medial thigh, where the lymphatic network is very elaborate.

After oncological inguinal resections, if primary closure is not
achievable, myocutaneous flaps are favored for tissue defect
reconstruction [3]. One of the possibilities for large defect cov-
erage in this region is a vertical rectus abdominis myocutane-
ous (VRAM) flap [4]. Its major advantages are broad skin paddle
and robust blood supply, which are especially important when
impaired recipient site vessel function is encountered. Never-
theless, morbidity rates following VRAM reconstruction remain
considerably high [5].

To improve the likelihood of flap survival and its better healing
effect, lymphatic venous anastomosis (LVA) can be performed.
It consists of a supermicrosurgical anastomosis between a lym-
phatic vessel and a nearby vein, connecting the lymphatic flow
and systemic circulation within the affected tissues [6]. In this
case report, we combined VRAM inguinal reconstruction with
LVA for nonhealing wound treatment.

CASE REPORT

A 50-year-old male patient was admitted to the Plastic Surgery
Department due to a vast nonhealing wound on the anterome-
dial surface of the right thigh accompanied by lymphedema and
lymphorrhea following sarcoma (G3) excision, chemotherapy,
and radiotherapy. During the primary operation, the longitudi-
nal part of the right superficial femoral vein was excised, leading
to venous thrombosis above the knee level. Moreover, prior to
admission, a filter was inserted endovascularly into the inferior
vena cava to prevent pulmonary embolism.

The wound initiated at the level of the inguinal ligament and
covered an area of 12 x 15 cm below, with a profound recess en-
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tering the pelvis minor along the inguinal vessels (fig. 1). Within
the wound, lymph collection as well as pulsation of the femoral
artery was visible. Due to the size of the defect and coexisting
complications, we decided to perform VRAM flap reconstruction
combined with LVA. Indocyanine green lymphography was per-
formed to identify and mark the lymphatic pathways.

Figure 1. Computed tomography showing the profundity of the defect.
Within the wound, pulsation of the femoral artery was observed.

During the two-team-approach surgery, under general anes-
thesia, simultaneous flap harvesting and donor site preparation
were conducted. The contralateral VRAM flap supplied by the left
inferior epigastric artery was rotated to cover the defect, with
the muscular part of the flap filling the recess above the femoral
vessels. We modified the VRAM technique by adding a triangular
part to cover the defect along the inguinal ligament, and during
the harvesting procedure, we spared the lateral sides of the rec-
tus abdominis muscle (fig. 2).

Following methylene blue vessel targeting, a lymphatic trunk in
the lateral part of the wound was anastomosed with a branch
of the left inferior epigastric vein (from the rotated flap) using
a venous bypass (derived from the superficial epigastric vein)
(fig. 3). An immediate stoppage of the lymphatic leakage within
the defect was observed. The wound was closed with a delayed

primary suture.

On the second day after the surgery, a reduction in lower ex-
tremity lymphedema was noticed. During the next months, the
decrease reached from 2 to 7 cm of leg circumference depend-
ing on the level of measurement (fig. 4). No further development
of lymphedema was observed during a 2-year follow-up period,
and there were no signs of oncological disease relapse.
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Figure 2. Preoperative (A) and postoperative (B) view of the wound in the right inguinal region. We modified the VRAM technique by adding a triangu-

lar part to the flap to cover the defect along the inguinal ligament, and we spared the lateral parts of the rectus abdominis muscle during harvesting.
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Figure 3. Lymphatic venous anastomosis between the lymphatic trunk
(B) and a branch of the left inferior epigastric vein (A) using venous by-
pass (C) derived from the superficial epigastric vein.
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DISCUSSION

Treatment of soft tissue sarcoma (STS), which mainly affects the

extremities (60%), relies on radical surgical excision of the tumor
combined with radiotherapy and often results in a large tissue
defect. Furthermore, resection of a lesion located in the proximal
medial thigh or near the inguinal fossa can impede lymphatic
drainage in the extremity since the lymphatic network in this
location is robust [6]. Although lymph node metastases are not
common in patients with STS, their occurrence in a sentinel node
biopsy requires a lymphadenectomy, which renders further lym-
phatic flow disruption [7].

Impaired lymph drainage can cause lymphedema of the extrem-
ity, which not only decreases the quality of life of the patient but
can also prevent the proper wound healing process. Moreover,
lymphatic leakage into the wound renders regeneration even
less likely, resulting in a nonhealing wound occurrence. Cov-
erage of such defects is difficult because the aforementioned
conditions decrease the flap efficacy as well as its survival rate.
Furthermore, radiotherapy following lesion resection renders the
procedure even more complicated [8].

Recent studies have revealed that lymphatic venous anastomo-
ses (LVAs) are efficient in the treatment of lymphedema as well
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Figure 4. Right lower extremity lymphedema decreases 3 months (A and B) and 6 months (C and D) after surgery. During a 2-year follow-up period, no

further development of edema was observed.

as recurrent lymphocele and severe lymphorrhea. A systemat-
ic review performed by Scaglioni et al. showed that objective
reduction in circumference measurement following LVA was
achieved in 100% of articles included (n = 18), and subjective
symptom relief was found in 50-100% of the patients (n = 939)
[9]. Giacalone et al. achieved complete lymphocele and lym-
phorrhea subsidence by performing from 1 to 4 LVA in 13 pa-
tients (100%) within the follow-up period varying from 6 to 44
months [10].
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There are already attempts to combine LVA with flap-derived
reconstruction of a large inguinal defect following STS exci-
sion; however, they are mainly performed as a precaution of
lymphedema or lymphorrhea prior to the occurrence of com-
plications. Nonetheless, their outcome is very promising. In a
group of 7 patients after proximal medial thigh sarcoma excision
treated with a superficial circumflex artery perforator (SCIP) flap
combined with LVA, no lymphatic complications occurred during

the mean 7.3-month follow-up period [6].
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In this case report, we describe the application of LVA combined
with VRAM flap reconstruction in a patient already suffering from
major complications, including nonhealing wounds, lymphor-
rhea, and lymphedema of the lower extremity. We observed a
leg circumference reduction and lymphorrhea stoppage, and
the flap healed without further complications. It is probable that
these outcomes were achievable due to LVA, which reduced
lymphedema by improving lymphatic drainage as well as by lym-
phorrhea stoppage, which prevented lymphocele development
and rendered flap healing and angiogenesis possible. The imme-
diate termination of the lymphatic leakage that followed the LVA
strongly supports this idea.

On the other hand, we cannot exclude the possibility of a similar
outcome in a VRAM reconstruction without the additional LVA.
In this scenario, the lymphedema decrease would be secondary
to the presence of the VRAM flap, acting as a vascularized lymph
node transplant (VLNT) without the lymph nodes, since recent
research shows that the active therapeutic component of the
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LVNT are lymphatic vessels, not the lymph nodes [11]. It has also
been observed that in some cases, tissue transfers without the
lymphatic component can improve the lymphatic circulation
[12]. Therefore, further research is needed to assess the efficacy
of LVA in inguinal reconstruction.

CONCLUSION

LVA may significantly improve the performance of a myocutane-
ous flap in inguinal reconstruction and reduce lymphedema and
lymphorrhea. VRAM flap combined with LVA can be applied to
cover large tissue defects in the inguinal region with coexisting
lymphatic leakage and lower extremity edema; however, further
research on the role of LVA is needed.
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