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Background: Middle and distal insets of gastroepiploic vascularized lymph node transfer (GE-VLNT) 
for extremity lymphedema have been described. However, there has been no prior comparison of surgical 
or patient-reported outcomes between these techniques. We analyzed the outcomes between both insets in 
patients with extremity lymphedema.
Methods: Retrospective review of patients with extremity-lymphedema who underwent GE-VLNT. Two 
groups were analyzed: middle and distal recipient inset. We analyzed 6-month surgical and patient-reported 
outcomes using the Lymphedema Life Impact Scale-v2 (LLISv2) and scar satisfaction utilizing the Patient 
Scar Assessment Questionnaire (PSAQ).
Results: Between 2017 and 2019, 26 patients with stage II unilateral extremity lymphedema underwent 
laparoscopically-harvested GE-VLNT (13 distal and 13 middle inset). There were no differences in patient 
demographics between groups. Mean hospital stay for patients with upper extremity lymphedema was 1.3 
vs. 4.0 days (P<0.05), and for lower extremity lymphedema was 1.0 vs. 4.5 days (P<0.05), middle vs. distal 
inset, respectively. Mean return to daily activities for patients with upper extremity lymphedema was 13.4 vs.  
33.4 days (P<0.05), and for lower extremity lymphedema was 16.0 vs. 29.5 days (P<0.05), middle vs. distal 
inset, respectively. Both middle and distal inset showed significant mean excess volume reduction at 6 months 
postoperatively for both upper and lower extremity lymphedema (upper extremity: middle inset 23.3%, distal 
inset: 22.0%; lower extremity: middle inset 23.3% and distal inset 13.3%). LLISv2 scores showed improved 
functional outcomes postoperatively in both upper and lower extremity lymphedema with both insets. Scar 
satisfaction with appearance and symptoms was higher with middle inset (P<0.05).
Conclusions: GE-VLNT is an effective surgical treatment for extremity lymphedema. The middle 
placement showed shorter hospital stay, early return to work and higher patient satisfaction.
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Introduction

Lymphedema is a debilitating disease that affects up to 
250 million people worldwide (1). In the United States, 
lymphedema is typically caused by oncologic resection of 
axillary or groin lymph nodes following breast or pelvic 
cancer surgeries, respectively (2,3). Specifically, in patients 
who have undergone axillary lymph node dissection 
following mastectomies (4,5), the incidence of extremity 
lymphedema ranges from 9% to 41%. For lower extremity 
lymphedema following gynecologic cancer, the reported 
incidence ranges from 0 to 70% (6,7), depending on the 
type of cancer and treatment. These patients often suffer 
from symptoms like swelling, pain, and recurrent cellulitis 
that significant impacts their quality of life (2,3,8-10).

Chronic lymphedema is typically managed through a 
multidisciplinary approach, mainly focused on complex 
decongestive therapy (11). Due to the recent advancements 
in microsurgical and supermicrosurgical techniques, 
physiological reconstructive options have become 
increasingly popular in the treatment of severe lymphedema 
(2,12,13). Vascularized lymph node transfer (VLNT) is a 
surgical option that has become popular due to its success in 
limb volume reduction, particularly in patients refractory to 
conservative treatment and advanced stages of lymphedema 
such as stages II and III ISL (5,14-18).

The greater omentum offers great possibilities for tissue 
healing in complex disease (2). The transfer of vascularized 
gastroepiploic lymph nodes has become a robust surgical 
treatment option for patients with advanced extremity 
lymphedema. The use of omentum flaps in the management 
of lymphedema was first reported in 1967, and the first 
series of omental lymph node transfers to treat lymphedema 
was performed in 1990 (2,14,19,20). Since then, a number 
of studies have looked into modifications and improvements 
of the technique, including minimally-invasive harvest of 
free omentum (gastroepiploic) vascularized lymph node 
flaps (2,12,17,21-26).

Middle (anterior thigh or antecubital fossa) and distal 
(medial ankle or volar wrist) insets of vascularized lymph 
node flaps for the treatment of extremity lymphedema 
have been described (17,27,28). To our knowledge, this 
is the first study comparing mid-inset vs. distal recipient 
site for gastroepiploic vascularized lymph node transfer 
(GE-VLNT) in patients with extremity lymphedema. In 
this study, we assessed and compared surgical and patient-
reported outcomes between middle and distal inset of 
the GE-VLNT in patients with advanced extremity 

lymphedema.

Methods

After approval by the Institutional Review Board (IRB 
No. 18-003248), a retrospective chart review of patients 
with extremity lymphedema who underwent GE-VLNT 
was performed. All patients prior to surgery underwent 
evaluation by a lymphedema therapist with refractory 
management for a minimum of 2 years and secondary causes 
of lymphedema. All included patients had been diagnosed 
with stage II International Society of Lymphedema (ISL) 
lymphedema (11). We included patients with a clinical and 
radiologic (lymphoscintigraphy) diagnosis of lymphedema. 
Patients with open wounds, skin infections, confirmed 
cancer recurrence or distant metastases, as well as patients 
who underwent other surgical procedures to treat 
lymphedema were excluded from this study.

We identified and analyzed two groups depending on 
the recipient site of the transferred lymph node flap: middle 
buried insets vs. distal insets. We documented patient 
demographic characteristics of the two groups and recorded 
pre and postoperative clinical photographs at 6 months 
postoperatively. In addition, we evaluated postoperative 
complications, and surgical outcomes including hospital 
length of stay, return to daily activities, and excess volume 
reduction at 6 months postoperatively. To calculate the 
volume of each limb, the Partial Frustum Model (PFM) (29)  
was used by means of the summation of truncated cones 10 cm  
in length. Most upper extremities had six measurements 
and lower extremities had nine. To calculate the excess 
volume, we compared the percentage of volume difference 
between the affected and non-affected limb. To evaluate 
the excess volume reduction, we calculated the difference 
between excess volumes pre and postoperatively. In 
addition, lymphoscintigraphy preoperatively and at 1 year 
postoperative was also recorded. Following intradermal 
injection of radiotracer into the lower extremities, serial 
planar images of the body were obtained at 1, 3 and 6 hours 
in the posterior and anterior view.

Patient-reported outcomes for life impact and scar 
satisfaction were assessed. We used the Lymphedema 
Life Impact Scale version 2 (LLISv2) (30) both pre and at 
6-month postoperatively. The LLISv2 is a validated 18-item 
questionnaire that provides additional accuracy in detecting 
impairment and treatment outcomes in patients with 
lymphedema (30). It consists of three domains: physical, 
psychosocial and functional. Each item is scored from 0 to 4 
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(0—no interference, 4—interferes completely). In addition, 
the satisfaction module of the Patient Scar Assessment 
Questionnaire (PSAQ) (31) was utilized to assess patient-
reported outcomes of satisfaction with their scarring. Each 
item consists of a set of four-point scale (1—very satisfied, 
4—very dissatisfied). Data were compared and analyzed 
between both groups.

Surgical technique

The gastroepiploic lymph node f lap is  harvested 
laparoscopically according to the procedure previously 

described and published (24).  Figure 1  shows the 
gastroepiploic flap and Figure 2 shows its inset in diverse 
sites. The location of the flap inset is determined by patient 
choice after discussing with the surgeon.

For the distal upper extremity inset, a skin flap is raised 
in an “L-shaped” fashion from the volar aspect of the 
wrist. The superficial branch of the radial artery and venae 
comitantes are used as recipient vessels. A split-thickness 
skin graft is harvested to avoid tension during closure of the 
GE-VLNT.

For the middle upper extremity inset, a “lazy S-shaped” 
incision is performed immediately below the antecubital 
fossa with the proximal S aspect favoring the radial site 
in order to capture the radial recurrent artery and venae 
comitantes. Dissection is carried down to the fascia making 
sure to preserve all the cutaneous veins and nerves. The 
brachioradialis muscle is retracted radially to expose the 
radial recurrent pedicle. One or two venae comitantes 
are identified and dissected. Once the recipient vessels 
are adequately exposed, microsurgical anastomoses are 
performed and primary skin closure without tension is 
done.

For the distal lower extremity inset, a straight incision is 
performed posterior to the medial malleolus. Dissection is 
carried down in order to expose the posterior tibial vessels. Figure 1 Gastroepiploic vascularized lymph node flap.

Figure 2 Flap inset surgical technique. (A) Volar middle flap inset in upper extremity; (B) volar distal flap inset in upper extremity; (C) 
anterior middle flap inset in lower extremity; (D) medial distal flap inset in lower extremity.
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Table 1 Characteristics of patients with extremity lymphedema who underwent gastroepiploic vascularized lymph node flap transfer

Characteristics
Upper extremity Lower extremity

Middle buried (n=7) Distal (n=7) P Middle buried (n=6) Distal (n=6) P

Age at surgery, years 52.3±9.3 51.2±11.6 0.68α 44.6±12.9 45.6±3.6 1.0α

Gender

Female 7 6 6 6

Male 0 1 0 0

BMI, kg/m2 33.7±2.0 32.6±1.9 0.45α 22.6±4.9 26.6±4.9 0.16α

Smoking history 1 3 0.28β 0 3 0.04β

Lymphedema-associated symptoms, 
years

2.5±1.2 2.4±1.1 0.95α 14.3±12.0 3.9±0.5 0.08α

Etiology of lymphedema

Primary 0 0 0 3 0.33

Secondary 7 7 6 3

Follow-up time, months 6.5±1.6 8.1±2.9 0.77α 6.6±2.8 15.2±5.5 0.005α

Split-thickness skin graft required 0 7 0 6

Data presented as mean and standard deviation. α, P value obtained comparing the median of the two groups using the Wilcoxon rank 
sum test; β, P value obtained comparing the proportions of the two groups using the Fisher’s exact test.

In cases where the donor vessels do not match the recipient 
vessels, the dissection is performed more distal in order to 
identify the medial and lateral plantar arteries with venae 
comitantes. After appropriate exposure, microsurgical 
anastomoses are performed. Lastly, the wound is covered 
with a split-thickness skin graft harvested from the 
ipsilateral thigh.

For the mid-thigh inset, an 8 cm straight incision is 
performed over the mid-third of the anterior thigh. The 
dissection is carried to expose the descending branch of 
the lateral femoral circumflex vessels. Finally, the flap is 
placed and microsurgical anastomosis is performed. A small 
recipient bed is created in order to perform a tension-free 
primary skin closure.

Intraoperatively, Doppler signal was used in all cases to 
confirm adequate flap perfusion.

Statistical analysis

Statistical significance for differences between groups was 
analyzed using JMPÒ version 13 (SAS Institute Inc., Cary, 
NC, USA, 1989-2019). Fisher’s exact tests were used to 
compare categorical variables. Either t-tests or Wilcoxon 
rank sum tests were used to compare continuous variables. 

Paired t-tests were used to evaluate mean differences 
between groups. Statistical significance level was set at 
P<0.05.

Results

Between 2017 and 2019, a total of 26 patients (25 females, 1 
male). All flaps were harvested laparoscopically. All patients 
were ISL stage II. The mean age was 48.3±10.0 years 
and mean BMI was 28.7±5.9 kg/m2. Twenty-two (84.6%) 
patients had a history of previous lymph node dissection. 
Vascularized lymph nodes were transferred distally in 13 
(50.0%) patients and proximally in 13 (50.0%) patients. 
Table 1 shows the patient characteristics by upper and lower 
extremity. All patients with a distal GE-VLNT required 
skin grafting. Of these, 5 patients (3 in the upper extremity 
and 2 in the lower extremity group) experienced partial skin 
graft loss. None of the middle buried-transferred lymph 
node flaps required skin grafting and as a result, the wound 
was closed primarily.

A statistically significant difference was found for the 
average length of hospital stay between middle vs. distal 
insets for both upper and lower extremity lymphedema 
groups. Patients who had middle inset were discharged 
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3 days earlier, on average, compared to patients who 
underwent distal inset (P<0.05). Table 2 shows the surgical 
outcomes of patients with extremity lymphedema by 
extremity and inset location. On average, patients with 
upper extremity lymphedema returned to daily activities 
in 13.4±0.5 vs. 33.4±3.9 days for the middle vs. distal 
inset groups, respectively (P=0.003). Patients with lower 
extremity lymphedema returned to daily activities in 16±2.2 
vs. 29.5±1.6 days for the middle vs. distal inset groups, 
respectively (P=0.004).

Pre and postoperative limb volume and excess volume 
reduction at 6 months postoperatively are also shown in 
Table 2. Both middle and distal inset groups for upper and 
lower extremity lymphedema patients showed a statistically 
significant excess volume reduction. Patients with upper 
extremity lymphedema who underwent middle inset showed 
a mean excess volume reduction of 23.3%±5.1%, and 
patients who underwent distal inset showed a mean excess 
volume reduction of 22.0%±10.0%. Patients with lower 
extremity lymphedema who underwent middle inset showed 
a mean excess volume reduction of 23.3%±9.4%, and 
patients who underwent distal inset showed a mean excess 
volume reduction of 13.3%±3.3%. However, no statistically 
significant difference was found when middle and distal 
insets were compared to each other. Figures 3-6 show 
pre and postoperative images of patients with extremity 

lymphedema that underwent GE-VLNT. Thirteen patients 
had 1-year postoperative lymphoscintigraphy, which showed 
new focal uptake corresponding to the transferred lymph 
nodes, improved radiotracer transit time and greater avidity 
compared to preoperative lymphoscintigraphic studies 
in most patients. However, an abnormal dermal-pattern 
lymphatic drainage was persistent in two patients: one with 
mid-inset in the lower extremities and one with distal inset 
in lower extremities.

Both middle and distal inset groups showed improvement 
in their physical, psychosocial and functional outcomes, but 
no difference was found when the groups were compared 
to each other (Tables 3,4). Scar satisfaction with both, 
appearance and symptoms, was found to be higher for the 
middle group compared with the distal inset group for both 
patients with upper and lower extremity lymphedema.

Discussion

This study retrospectively evaluated our clinical experience 
with vascularized lymph node flap transfer in patients with 
extremity lymphedema, and reaffirmed the effectiveness 
of these flaps. As the different surgical options continue to 
advance, opportunities for new VLNTs donor sites are also 
being investigated. Some of the traditional sites for lymph 
node harvest include the groin, supraclavicular, and axillary 

Table 2 Surgical outcomes in patients with extremity lymphedema who underwent gastroepiploic vascularized lymph node flap transfer

Characteristics
Upper extremity Lower extremity

Middle buried (n=7) Distal (n=7) Pα Middle buried (n=6) Distal (n=6) Pα

Hospital stay, days 1.3±0.5 4.0±0.8 0.0013* 1.0±0.2 4.5±0.6 0.002*

Return to daily activities, days 13.4±0.5 33.4±3.9 0.003* 16±2.2 29.5±1.6 0.004*

Preoperative control limb volume, L 2.9±0.7 2.5±0.3 6.6±1.1 8.8±0.3

Preoperative affected limb volume, L 4.1±1.0 3.3±0.1 10.3±0.3 10.7±0.8

Preoperative excess volume, % 39.8±4.1 35.5±17.0 57.0±17.6 21.6±5.0

Postoperative control limb volume, L 2.8±0.4 2.9±0.2 6.6±1.1 8.8±0.2

Postoperative affected limb volume, L 3.2±0.3 3.4±0.4 8.8±0.8 9.5±0.9

Postoperative excess volume, % 16.5±6.4 13.5±8.5 33.7±8.2 8.3±8.0

Excess volume reduction, %δ 23.3±5.1 22.0±10.0 0.207 23.3±9.4 13.3±3.3 0.051

– P=0.031*β P=0.015*β P=0.031*β P=0.031*β

Data presented as mean and standard deviation. *, statistically significant; α, P value obtained comparing the median of the two groups 
using the Wilcoxon rank sum test; β, P value obtained by comparing the median differences (pre and postoperatively excess volume) 
using the Wilcoxon signed rank test; δ, obtained from the difference between pre and postoperative excess volumes. Excess volume was 
calculated as the percentage of excess volume in the affected limb compared with the unaffected limb.
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Figure 3 Volar middle inset pre and postoperatively in a 39-year-old patient with upper extremity lymphedema. (A) Preoperative;  
(B) 6 months postoperative shows an excess volume reduction of 28%.

Figure 4 Volar distal inset pre and postoperatively in a 49-year-old patient with upper extremity lymphedema. (A) Preoperative;  
(B) 6 months postoperative shows an excess volume reduction of 20%.
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Figure 5 Anterior middle inset pre and postoperatively in a 37-year-old patient with lower extremity lymphedema. (A) Preoperative;  
(B) 6 months postoperative shows an excess volume reduction of 28%.

Figure 6 Medial distal inset pre and postoperatively in a 48-year-old patient with lower extremity lymphedema. (A) Preoperative;  
(B) 6 months postoperative shows an excess volume reduction of 16%.
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Table 4 Patient-reported outcomes of patients with lower extremity lymphedema who underwent gastroepiploic vascularized lymph node flap 
transfer

Characteristics
Middle buried (n=6) Distal (n=6)

P value
Preop Postop Preop Postop

Life impact (LLIS)

Physical concerns 3.3±0.3 3.0±0.2 3.9±0.1 1.1±0.3 0.84α

Psychosocial concerns 1.8±1.0 1.4±0.5 2.6±0.2 0.9±0.3 0.06α

Functional concerns 1.4±0.5 1.1±0.4 2.4±0.3 0.9±0.6 0.05α

Scar

Satisfaction with appearance – 1.3±0.5 – 1.9±0.1 0.04*β

Satisfaction with symptoms – 1.3±0.3 – 1.8±0.2 0.03*β

Data presented as mean and standard deviation. *, statistically significant; α, obtained by comparing the median differences (pre and 
postoperatively values) for both groups using the Wilcoxon signed rank test; β, obtained by comparing the medians of both groups using 
the Wilcoxon rank sum test. LLIS, Lymphedema Life Impact Scale.

Table 3 Patient-reported outcomes of patients with upper extremity lymphedema who underwent gastroepiploic vascularized lymph node flap 
transfer

Characteristics
Middle buried (n=7) Distal (n=7)

P value
Preop Postop Preop Postop

Life impact (LLISv2)

Physical concerns 3.4±0.5 1.3±0.9 3.5±0.1 1.2±0.3 0.05α

Psychosocial concerns 2.2±0.5 1.5±1.1 2.8±0.2 1.5±0.4 0.05α

Functional concerns 2.6±1.1 1.9±1.7 3.0±0.2 1.2±0.6 0.05α

Scar

Satisfaction with appearance – 1.6±0.1 – 2.6±0.3 0.04*β

Satisfaction with symptoms – 1.0±0.1 – 2.1±0.3 0.03*β

Data presented as mean and standard deviation. *, statistically significant; α, obtained by comparing the median differences (pre and 
postoperatively values) for both groups using the Wilcoxon signed rank test; β, obtained by comparing the medians of both groups using 
the Wilcoxon rank sum test. LLISv2, Lymphedema Life Impact Scale-v2.

flaps (2,32). These lymph node basins are favored because 
of their reliable anatomy and have generally demonstrated 
their ability to generate satisfactory outcomes. Each of these 
donor sites have advantages and disadvantages regarding 
skin paddle size, donor-site morbidity, and number of 
lymph nodes (3).

The GE-VLNT is the use of lymph nodes around the 
gastroepiploic vessels (2,4,17,22,24,26). This technique is 
believed to be cosmetically superior, because it is able to 
avoid unfavorable scars through laparoscopic harvest of the 
lymph nodes (14,23,24,26,33,34). Another advantage of 
GE-VLNT is the high number of transferred lymph nodes, 

which in several studies has been correlated to successful 
outcomes (3,4,15). Even though other donor sites offer 
the possibility to be harvested along with a skin paddle, 
hence not requiring skin grafting the recipient site, a major 
concern of VLNT from other sites is the complication 
associated with iatrogenic lymphedema. To date, iatrogenic 
lymphedema has not been reported in GE-VLNT 
procedures (4). However, the disadvantages of GE-VLNT 
include longer operation time and risks of intraabdominal 
organ injury (14). The introduction of minimally invasive 
approaches, such as laparoscopic and robotic surgery to 
harvest GE-VLNT hold promise in reducing operator-
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induced injuries and risks associated with this surgical 
approach (14,23,24).

There is no consensus on the best recipient site for 
lymph node flap transfer. Some authors argue that a distal 
inset (wrist or ankle) is desirable in cases of advanced 
lymphedema, where ascending lymph flow is greatly 
impaired and lymphatic flow pools with the action of  
gravity  (35) .  Moreover,  dista l  recipient  s i tes  are 
typica l ly  heal thy and without  radiat ion damage, 
whereas proximal sites (axilla or groin) are usually 
severely scarred due to radiation or prior surgical 
incisions. This makes it difficult to find adequate 
recipient vessels (26,36,37). However, a proximal inset 
in upper extremities enables the release of axillary scar 
tissue, thus theoretically reducing venous pressure 
and favoring recanalization and lymphatic flow (35).  
A third option would be placing the lymph node flap in 
the volar mid-arm or the anterior mid-thigh (here referred 
as middle inset). This has shown to be equally effective as 
the distal inset, but with better aesthetics (37). A recent 
comparative study showed no difference between limb 
volume reduction and number of infectious episodes 
between axillary (proximal) and wrist (distal) insets (35). 
In fact, a recent study performed a double level inset 
(middle and distal placements) from a single GE-VLNT 
for the treatment of extremity lymphedema in order to 
complement the advantages of both inset sites (17).

In our experience, a significant concern for patients 
considering undergoing GE-VLNT with distal transfer is 
not only the unsatisfactory cosmetic outcome associated 
with recipient-site skin grafting, scarring and appearance, 
but also the impairment in patient’s functionality during 
recovery. Problems with wearing footwear, long pants or 
long-sleeve shirts are major considerations for a distal vs. a 
more proximal placement. This gains particular relevance in 
regions that experience heavy winters, such as the Midwest 
and parts of the Northeastern coast of the United States. 
Furthermore, a distal inset, either in the wrist or ankle, 
involves greater postoperative care. This includes limb 
elevation, avoiding heavy exercise for at least 6 weeks and 
a lengthier hospital stay. On the contrary, middle lymph 
node flap placement, in the mid-arm or upper thigh, is 
more advantageous. Based on our experience, it is equally 
effective in limb volume reduction as a distally placed lymph 
node flaps. The flap is buried and no skin graft is required. 
Patient scar satisfaction is higher and patients are discharged 
24 hours after surgery without major functional restrictions 
and postoperative care. A point to consider would be the 

inability to monitor these flaps after transfer due to the 
fact that they are buried under the skin. However, based on 
this experience, the overall functional results were similar 
in both groups, which in retrospect show the efficacy and 
safety of these transfers in the mid-portion of the limb.

This study adds to the increasing body of evidence 
supporting VLNT, particularly GE-VLNT, for the 
treatment of extremity lymphedema and delves into the 
recipient site options. However, it is not without limitations. 
Even though no major difference in patient characteristics 
was found between groups, formal randomization was not 
performed due to the fact that final inset decision was taken 
by the patient after a thorough discussion with the surgeon. 
In addition, this retrospective approach limits the patient’s 
information to electronic medical records. Nevertheless, 
this comparative study paves the way to consider GE-
VLNT as an effective surgical option to treat extremity 
lymphedema and consider the different aspects between 
inset sites.

Conclusions

GE-VLNT is an effective surgical option for the treatment 
of extremity lymphedema. Based on our data, the middle 
buried transfer is feasible and has volume reduction 
comparable to distal inset; however, it may have a shorter 
hospital length of stay, minimal risk of complications, earlier 
return to work, and higher patient satisfaction.
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