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INTRODUCTION 

Lymphedema is a chronic condition of lymphatic impairment commonly 
caused by infection, surgery, or radiation therapy [1-4]. Inflammation caused by 
local immune insufficiency and abnormal lipid profiles also result in lymphatic 
impairment [5-9]. Disrupted lymphatic flow leads to fluid accumulation in the 
regional interstitium that could result in cellular proliferation, fibrosis, adipose 
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Purpose: The wrist, elbow, and axillae are recipient sites for vascularized lymph node 
transfer (VLNT) in upper extremity lymphedema. To the best of our knowledge, the 
possibility of the forearm as a recipient site for the VLNT has not been extensively in-
vestigated. We introduced a novel recipient site and surgical technique for VLNT in the 
distal upper extremity without a skin paddle. 
Methods: Between January 2018 and February 2019, five consecutive patients under-
went VLNT for upper extremity lymphedema. A vascularized supraclavicular lymph 
node was harvested and transferred to the mid-forearm of the lymphedematous limb. 
Radial artery, venae comitantes, and superficial vein were used as recipient vessels. 
Outcome was assessed by upper limb circumference and volume. 
Results: All flaps survived without any donor-site morbidity. All patients reported 
symptom improvement. Mean circumference and volume at 3, 6, and 12 months after 
VLNT were reduced statistically significantly (p<0.05). Volume differential reduction 
was significant (p=0.005), showing an increasing tendency (p=0.050). 
Conclusion: The forearm appears to be an excellent recipient site owing to its aes-
thetic and surgical benefits. 

Keywords: Lymph node, Lymphedema, Upper extremity, Inset

pISSN 2586-3290 · eISSN 2586-3533
Arch Hand Microsurg 2021;26(2):100-108
https://doi.org/10.12790/ahm.20.0071

Received: November 3, 2020 
Revised: March 1, 2021 
Accepted: April 8, 2021 

Corresponding author: 
Joo Hyoung Kim 
Department of Plastic and 
Reconstructive Surgery, Pusan National 
University School of Medicine, 179 
Gudeok-ro, Seo-gu, Busan 49241, Korea 
Tel: +82-51-240-7269 
Fax: +82-51-243-9405 
E-mail: medic144@hanmail.net  
ORCID:
https://orcid.org/0000-0002-4893-3761

Original Article

http://crossmark.crossref.org/dialog/?doi=10.12790/ahm.20.0071&domain=pdf&date_stamp=2021-06-01


Arch Hand Microsurg 2021;26(2):100-108

https://doi.org/10.12790/ahm.20.0071 101

tissue hypertrophy, and skin breakdown [2,10]. Owing to the 
chronic edematous conditions and inflammation, the postop-
erative rehabilitation and quality of life of lymphedema pa-
tients, approximately > 250 million worldwide, are affected 
[2,5]. Despite the high incidence of lymphedema, it remains a 
challenge for reconstructive surgeons due to the lack of curative 
treatment options [1]. 

Numerous surgical options have been attempted as primary 
or adjunctive treatments of lymphedema, including excisional 
and physiologic methods [4]. Until now, vascularized lymph 
node transfer (VLNT) and lymphaticovenous anastomoses are 
the most promising techniques for chronic lymphedema [11-
13]. Particularly, VLNT has become widely popular as treat-
ment for lymphedema of the upper and lower extremities due 
to its convincing results and technical advantages compared to 
other treatments [14-16]. In this technique, the lymph nodes 
are transferred to lymphedematous extremities to improve 
lymph drainage [14]. 

Three recipient sites, namely, the wrist, elbow, and axillae, 
have been known to be available for VLNT in the upper ex-
tremity [17,18]. The recipient site is chosen according to the 
surgeon’s concept of transferred lymph node [18]. The surgeon 
who regards the flap as a pump prefers the distal sites where the 
pump is necessary. If the surgeon believes lymphangiogenesis 
or bridging is the main function, a more proximal location 
would be preferred. The obstruction location also could play an 
important role in selecting the recipient site. The lymph node 
flap may be placed near the obstruction site to maximize the 
effect of the pump or bridge. 

Additionally, the cosmetic demand of the patient should be 
considered. Some patients want to achieve the best possible re-
sult through surgery, but other patients regard that the cosme-
sis is more important if the outcome of surgery would be ac-
ceptable. Unlike the axillary region, the elbow and wrist require 
a skin paddle for a tension-free inset [17]. The skin paddle may 
reduce the patients’ aesthetic satisfaction and may make the 
surgery more difficult. 

To the best of our knowledge, the possibility of the forearm 
as a recipient site for the VLNT has not been extensively inves-
tigated. Thus, this study was designed to evaluate the forearm 
as a recipient site for the VLNT. 

MATERIALS AND METHODS 

Following the approval by the Institutional Review Board of 
Pusan National University Hospital (No. H-1910-016-084), this 
study retrospectively reviewed five upper extremity lymphede-

ma patients. The patients who can’t be managed by lymphove-
nous anastomosis underwent supraclavicular lymph node 
transfer from January 2015 to February 2019 at the Department 
of Plastic and Reconstructive Surgery, Pusan National Univer-
sity Hospital in Busan, Korea. Written informed consent was 
obtained from all patients. 

Qualitative assessment and quantitative volumetric analysis 
were performed before lymph node transfer and at 3, 6, and 12 
months postoperatively. Circumference measurements were 
obtained at the following three levels for each upper extremity: 
10 cm above the elbow (AE), 10 cm below the elbow (BE), and 
the wrist. The measurements were repeated in triplicate at each 
follow-up. Upper extremity volume was calculated with cir-
cumference measurements as follows. 
 

The volume differential, which is the excess volume of the af-
fected lymphedematous upper extremity compared to the un-
affected contralateral upper extremity, was calculated as fol-
lows: (volume of the affected lymphedematous upper extremi-
ty–volume of the unaffected contralateral upper extremity)/
volume of the unaffected contralateral upper extremity. The 
volume differential reduction, which is the reduction of the ex-
cess volume of the affected lymphedematous upper extremity 
after lymph node transfer, was calculated as follows: (preopera-
tive volume differential–postoperative volume differential)/
preoperative volume differential. 

1. Surgical technique 
The supraclavicular lymph node flaps were harvested with-

out a skin paddle. The lymph nodes could be found in the tri-
angular area surrounded by the sternocleidomastoid (SCM) 
muscle, clavicle, and external jugular vein (EJV). The incision 
was made from the lateral border of the SCM muscle to the 
EJV, which was 1 cm above the clavicle and approximately 5 cm 
long. After opening of the platysma muscle, which was found 
through the incision, the SCM muscle was exposed. Some 
branches of the supraclavicular nerves would be identified and 
preserved during the dissection. The omohyoid muscle was en-
countered under the medially retracted SCM muscle. The divi-
sion of omohyoid muscle was followed by a careful dissection 
along the lateral border of the internal jugular vein. Lymphatic 
ducts were preserved or ligated carefully. The transverse cervi-
cal vessels (TCVs) are located deep under the omohyoid mus-
cle. The thyrocervical trunk could be dissected if the transverse 
cervical artery (TCA) was small. At least two lymph nodes on 
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the anterior scalene muscle were harvested with surrounding 
fat. Branches of the EJV, as superficial drainage system, and 
TCV, as deep drainage system and pedicle, should be included 
in the harvested lymph node. If an efferent lymphatic channel 
was identified during the harvest, it was also preserved in the 
lymph node for lymphaticolymphatic anastomosis. 

For insetting, a 5-cm long incision was made on the medial 
aspect of the mid-forearm. Careful dissection was performed 
to preserve the superficial veins as a recipient vein. The subcu-
taneous fat tissue was resected to secure the space for the 
lymph node (Fig. 1). The space should be fit to the harvested 
supraclavicular lymph node. A larger space could result in he-
matoma or seroma, and a smaller space may compress the vas-
cularized lymph node or wound problem. After resection of the 
adipose tissue, the intermuscular septum between the brachi-
oradialis and flexor carpi radialis muscles was located to identi-
fy radial vessels to be used as recipient vessels. 

The TCA of the lymph node was anastomosed to the radial 
artery with an end-to-side technique. End-to-end anastomoses 
of the veins were performed several times. The EJV branches 
were anastomosed to the superficial veins of the forearm to cre-
ate a superficial drainage system. The TCV was anastomosed to 
the venae comitantes of the radial artery to make a deep drain-
age system. In one of the five cases, lymphaticolymphatic anas-
tomosis was performed with the efferent lymphatic channel of 
the lymph node. After insetting, the incision was carefully su-
tured tension-free to prevent the compression of the transferred 
lymph node (Fig. 2). 

2. Statistical analysis 
All statistical analyses were performed with IBM SPSS Statis-

tics ver. 24.0 (IBM Corp., Armonk, NY, USA). The mean dif-
ferences of each group were calculated using Friedman test. A 
p-value of < 0.05 was regarded as statistically significant and 
p < 0.1 was considered to show a statistical tendency. 

RESULTS 

Vascularized supraclavicular lymph node transfer was per-
formed in five upper extremities (Table 1). Three and two cases 
were located in the right and left extremities, respectively. All 
lymphedema cases were secondarily due to breast cancer sur-
gery. Patients’ mean age was 59.4 years (range, 48–68 years). 
The mean duration of lymphedema was 5.7 years (1–20 years). 
The mean body mass index was 26.4 kg/m2 (range, 24.6–28.9 
kg/m2). 

All flaps survived, and no donor-site morbidity was encoun-
tered (Fig. 3). The operative scars were acceptable and easily 
concealed under the sleeves. The survival and function of 
lymph node flap were verified with indocyanine green lymph-
angiography (Fig. 4). 

All five patients reported an improvement of symptom post-
operatively. The patients felt that the lymphedematous upper 
extremities were softer at first. Moreover, they reported that the 
affected limbs felt lighter and less painful compared with the 
preoperative state several months later. 

The quantitative measurements are demonstrated in Table 2. 

B DA C

Fig. 1. Intraoperative finding of vascularized lymph node transfer in forearm. (A) Subcutaneous fat tissue was resected to secure space 
for the lymph node and radial vessels were identified. The amount of adipose tissue resected (B) should approximate to the volume of 
lymph node (C). (D) After inset, the tension-free repair was performed paying attention to compression of the lymph node.

Fig. 2. Illustration of mid-forearm after insetting the supraclavicular 
lymph node flaps. The transverse cervical artery of the lymph node 
was anastomosed to the radial artery and the transverse cervical 
vein was anastomosed to the venae comitantes of the radial artery.
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Table 1. Demographics of the patients

Variable
Patient No.

1 2 3 4 5
Age (yr) 65 65 68 51 48
Sex Female Female Female Female Female
Body mass index (kg/m2) 24.7 26.5 28.9 24.6 27.6
Affected side Left Left Right Right Right
Lymphedema duration (yr) 1 20 4 2.5 1
Stagea) 4 4 4 4 3

a)MD Anderson lymphedema staging system.

Fig. 3. Preoperative (A) and 12 month-postoperative (B) finding of 
the patient 2.

BA

Fig. 4. Preoperative (A) and 12 month-postoperative (B) indocyanine 
green lymphangiography of the patient 2.

Table 2. The mean of measurements at each follow-up period

Variable Preoperative
Postoperative (mo)

p-value
3 6 12

Affected side
 Volume (cm3) 1,916.4 (1,661.1–1,932.7) 1,833.3 (1,594.6–1,839.2) 1,826.7 (1,551.2–1,870.5) 1,792.3 (1,584.0–1,870.5) 0.015**
 AE (cm) 30.0 (30.0–31.5) 29.0 (28.5–31.0) 28.5 (28.5–30.0) 28.5 (28.0–30.0) 0.004**
 BE (cm) 26.5 (24.5–27.0) 26.0 (24.0–27.0) 27.0 (24.0–27.0) 26.0 (24.0–27.0) 0.611
 Wrist (cm) 17.0 (16.5–19.0) 16.5 (16.0–16.5) 16.5 (16.5–16.5) 16.5 (16.0–16.5) 0.061*
Unaffected side
 Volume (cm3) 1,333.2 (1,293.8–1,476.9) 1,332.9 (1,302.9–1,476.9) 1,393.9 (1,313.2–1,499.4) 1,393.9 (1,302.9–1,520.7) 0.233
 AE (cm) 27.0 (25.5–27.5) 27.0 (26.0–27.5) 27.0 (26.5–27.0) 26.5 (26.0–27.0) 0.701
 BE (cm) 21.5 (21.0–23.0) 22.0 (21.5–23.0) 22.5 (21.5–23.5) 22.5 (21.5–24.0) 0.172
 Wrist (cm) 16.0 (15.5–16.0) 15.0 (15.0–16.0) 15.5 (15.5–16.5) 15.5 (15.5–16.0) 0.510

Values are presented as median (interquartile range).
AE, above the elbow; BE, below the elbow.
**p<0.05, *p<0.1; by Friedman test.

The mean AE was reduced from 30.0 cm to 28.5 cm. The dif-
ference was statistically significant (p = 0.004). The mean BE 
decreased from 26.5 cm to 26.0 cm, but the difference was not 
significant (p = 0.611). The mean wrist circumference changed 

from 17.0 cm to 16.5 cm; although it was not significant, there 
was a statistical trend of reduction (p = 0.061). The mean vol-
ume of the affected upper extremity was 1,916.4 cm3 preopera-
tively. The mean volume at 3, 6, and 12 months after lymph 

BA
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node transfer progressively decreased (1,833.3, 1,826.7, and 
1,792.3 cm3, respectively) (Fig. 5), showing a statistically signif-
icant difference (p = 0.015). 

The mean volume differential of the affected limbs compared 
with that of the unaffected limbs was 40.5% (range, 19.6%–
71.6%) preoperatively (Table 3). The mean volume differential 
consistently decreased at 3, 6, and 12 months after lymph node 
transfer (25.6%, 23.1%, and 20.2%, respectively). The reduction 
of volume differential was statistically significant (p = 0.005).  

The mean volume differential reduction increased at 3, 6, 
and 12 months after lymph node transfer (31.9%, 36.5%, and 
45.6%, respectively) (Table 4). Although not statistically signifi-
cant, there was a statistically increasing tendency of the volume 
differential reduction (p = 0.050). 

Postoperative follow-up (mo)
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Fig. 5. Change in the volume of the affected lymphedematous upper 
extremities at each postoperative follow-up period. Box-whisker plots 
show the mean (dot), median (horizontal line), interquartile range 
(box), and range (whiskers).

Table 3. Volume differential of the patients

Patient  
No.

Volume differential (%)

Preoperative
Postoperative (mo)

3 6 12
1 32.5 22.4 18.1 21.6
2 71.6 29.1 24.8 17
3 30.9 24.5 21.8 17.9
4 48.1 37.5 34.2 34.2
5 19.6 14.4 16.7 10.3
Mean 40.5 25.6 23.1 20.2

p<0.05; by Wilcoxon signed rank test.

DISCUSSION 

VLNT has become widely popular as treatment for lymph-
edema of the upper and lower extremities due to its convincing 
results and technical advantages compared to other options 
[14-16]. Additionally, liposuction or lymphovenous anastomo-
sis for the treatment of lymphedema is mainly focused on the 
suprafascial compartment of the lymphedematous limb, but 
VLNT can absorb the lymph of both the suprafascial and sub-
fascial compartments [19]. 

For selecting the recipient site, the following factors should 
be considered; mechanism of lymph node, scar release, and 
aesthetic concerns [20]. For VLNT in upper extremity lymph-
edema, the axilla, elbow, and wrist have been studied as recipi-
ent sites [17,20,21]. The axilla is often used in patients with 
symptomatic scar contracture, resulting from previous axillary 
lymph dissection or radiotherapy. Excisional release of scar tis-
sue in the axilla can benefit the patient, although its dissection 
may be laborious and dangerous. Moreover, it can provide suf-
ficient space to bury the transferred lymph node; thus, the aes-
thetic outcomes are superior to those of other recipient sites 
[20]. The elbow is a good option for patients with lymphedema 
in the upper arm, which is more severe than that of the fore-
arm, or those with aesthetic concerns. Even though it is neces-
sary to leave the skin paddle to obtain a tension-free inset, the 
cosmesis of the elbow is much better than that of the wrist [17]. 
The wrist is known to have the potential to achieve better out-
comes [17,20]. The flap is typically placed on the dorsal side of 
the wrist; thus, positioning is very comfortable for microvascu-
lar surgery and postoperative care, in spite of its poorer cosme-
sis. To date, the consensus on the ideal recipient site has not 
been established. 

In this situation, the forearm could be another excellent can-
didate for the recipient site in various aspects. The lymph node 
flap could be placed at the distal site of the upper extremity. 
Based on the theory of physiologic drainage as a pump, the sur-

Table 4. Volume differential reduction of the patients

Patient  
No.

Volume differential reduction (%)
Postoperative 3 mo Postoperative 6 mo Postoperative 12 mo

1 31 44.2 33.5
2 59.4 65.3 76.2
3 20.5 29.3 42.1
4 22 29 29
5 26.8 14.8 47.4
Mean 31.9 36.5 45.6

p<0.1; by Wilcoxon signed rank test.



Arch Hand Microsurg 2021;26(2):100-108

https://doi.org/10.12790/ahm.20.0071 105

geons may prefer the flap to be placed close to the area with the 
greatest necessity for its optimal function [18]. The location of 
the lymphatic obstruction also should be considered; thus, if 
the obstruction is distal, the surgeons prefer that the flap be im-
planted distally for physiologic bridging of the defect [18]. Fur-
thermore, gravity is one of the important factors when selecting 
the recipient site, because it makes the drainage of the lymph of 
the proximal inset lymph nodes from the distal part of the ex-
tremities difficult [17]. In this aspect, the forearm, elbow, and 
wrist could be good options for achieving better surgical out-
comes, while avoiding dangerous dissection and scar release, 
which commonly occur when the recipient site selected is the 
axilla. 

For the patient with an aesthetic concern, the bulkiness and 
skin paddle of the flap could be a critical issue. The distal recip-
ient sites, such as the elbow and wrist, inevitably require the 
skin paddle, and often even skin graft, to relieve the tension de-
rived from the bulkiness of the flap for inset [17]. The skin 
paddle is a decisive factor that results in poor cosmetic out-
comes for these recipient sites. Although the flap could be 
debulked and made inconspicuous in a few months, an initial 
unpleasant appearance and the fact that it requires secondary 
surgery are the reasons for the patients’ reluctance to undergo 
this procedure. Even for surgeons, the need for a skin paddle 
and skin grafting makes the surgery more difficult. However, 
the forearm as the recipient site does not require a skin paddle or 
skin graft for a tension-free flap inset. In the sufficient soft tissue 
at the medial aspect of the mid-forearm, the surgeons could se-
cure enough space to bury the lymph node flap after undermin-
ing and excising the adipose tissue. Additionally, even the opera-
tive site is concealed under the sleeve in daily life. 

The harvest of the lymph node without the skin paddle is ad-
vantageous in terms of aesthetics and anatomical structure 
preservation. To fix the skin paddle on the lymph node, the 
structures placed between the skin paddle and the lymph node 
are inevitably sacrificed, especially the supraclavicular nerves. 
Anterior chest wall numbness caused by iatrogenic supraclavic-
ular nerve damage is a very common complication in the oper-
ation on the clavicular region [22]. Some patients even reported 
adverse effects on shoulder function, although the supraclavic-
ular nerve is a sensory nerve [22]. Some branches of the supra-
clavicular nerve cross the clavicle according to the anatomical 
study; thus, the supraclavicular lymph node flap including the 
skin paddle, which is placed transversely above the clavicle, un-
avoidably contains more than one branch of the supraclavicular 
nerve [23]. However, because the nerve is a superficial nerve, 
the lymph node could be dissected avoiding the transection of 

branches, if the skin paddle is not necessary. Even if the nerve 
should be transected during the harvest, it could be easily anas-
tomosed at the donor repair site. In fact, the branches of the su-
praclavicular nerve were identified and preserved during 
lymph node harvests in this study. To preserve the supraclavic-
ular nerve and minimize donor morbidity, the selection of re-
cipient site, which does not require a skin paddle, should be an 
important issue in lymph node transfer. 

The fact that the location where the lymph node is trans-
ferred is a joint could be another point of controversy. All the 
traditional candidates for recipient sites, such as the axillae, el-
bow, and wrist, are joints. However, flap inset on the joint could 
cause movement discomfort and limitation of range of motion, 
because of its bulkiness. For the patients with a lymphedema-
tous limb, this kind of inconvenience may lead to a more de-
cline in their quality of life. In terms of postoperative care, the 
joints are not ideal options either. Joint motions could damage 
the anastomosed pedicles and lymphangiogenesis and result in 
poor wound healing. Contrarily, joint immobilization for post-
operative care may stiffen the joint itself, which could not al-
ready move freely due to the lymphedema. To overcome these 
obstacles, the shaft of the limb, such as forearm, could be an al-
ternative for the recipient site. The flap inset in the forearm 
does not influence the movement of nearby joints; thus, the pa-
tient does not experience any discomfort due to the transferred 
lymph node during activities of daily living. At the same time, 
the vascularized flap is isolated from the motion of joints post-
operatively, which can cause adverse effects. It also helps in sta-
bilizing the anastomosis of the vessels and in safely removing 
the lymph node. 

In the forearm, the movement of the nearby joint, especially in 
the wrist, would not be harmful, but rather helpful to the trans-
ferred lymph node. To move the wrist, the forearm muscles 
should contract. This muscle contracture in the limited space, 
such as the forearm, leads to an increase in compartment pres-
sure. The increasing pressure could act as a pump to squeeze the 
lymph node and lymphatic fluid in it. The pumping action may 
help in facilitating the lymphatic circulation in the lymphedema-
tous limb by the transferred lymph node. This hypothesis should 
be validated, but it is worth to be reasonably considered. 

Besides, the forearm provides several benefits for the surgical 
procedure of VLNT. First, the sufficient superficial venous sys-
tem is distributed in the forearm, especially in the radial aspect 
[24]. The superficial venous communication has an important 
role in lymph node flap survival and promotion of lymphati-
covenous anastomoses and lymphangiogenesis. The forearm 
can be easily positioned to expose the medial aspect of the 
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mid-forearm, which is one of its advantages as a recipient site. 
This anatomical feature is comfortable for the surgeon when 
performing the microsurgical procedure and allows easy posi-
tioning during postoperative care to avoid pressure on the pa-
tient. 

Through this study, the effectiveness of the forearm as a re-
cipient site for the VLNT was also validated. The symptoms of 
lymphedematous limb were improved in all patients. Even in 
the quantitative analysis, the volume of the affected lymph-
edematous upper extremities was reduced from 1,916.4 cm3 to 
1,792.3 cm3 after lymph node transfer at 12 months postopera-
tively. This statistically significant volume reduction proves that 
the lymph node could effectively function in the forearm. The 
volume of the affected limbs after lymph node transfer was also 
significantly reduced compared with the volume of the unaf-
fected limbs and preoperative affected limb. All indicators 
showed that the forearm is among the excellent recipient sites 
for lymph node transfer. 

In detail, circumference reduction was remarkable, especially 
in the upper arm and wrist. Even with the effort to secure its 
space in the recipient site, it seems that the volume of the 
lymph node itself acted as a confounder in the volumetric anal-
ysis of the forearm. 

The small sample number and short follow-up period are the 
limitations of this study. Long-term follow-up in a large-scale 
study is necessary to confirm the effectiveness of the forearm as 
a recipient site for VLNT. 

CONCLUSION 

The forearm appears to be an excellent option as a recipient 
site in terms of its aesthetic and surgical benefits. VLNT in the 
forearm resulted in remarkable improvements in the circum-
ferential and volume difference. Further study for larger series 
is needed to clarify the effect of forearm as a recipient site. 
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상지에서의 혈관성 림프절 전이술의 미용적 삽입을 위한 새로운 
수용부: 초기 결과

이창렬1,2, 박민석1, 서형준1, 배성환1,2, 윤진아2,3, 배용찬1,2, 김주형1,2

1부산대학교 의과대학 성형외과학교실, 2부산대학교병원 의생명연구원, 3부산대학교 의과대학 재활의학교실  

목적: 상지림프부종 환자에게 혈관성 림프절 전이술 시행 시 사용할 수 있는 수혜부는 손목, 팔꿈치, 액와가 있다. 하지만 혈관성 림프절 

전이술 시행 시 수혜부로 전완을 사용하는 것에 대해서는 연구가 부족하다. 따라서 우리는 혈관성 림프절 전이술에서 사용할 수 있는, 새로운 

수혜부 및 수술방법에 대해 소개한다.  

방법: 2018년 1월부터 2019년 2월 사이에 상지의 림프부종으로 인해 혈관성 림프절 전이술을 받은 5명의 환자를 대상으로 연구하였다. 

쇄골 상부 림프절이 공여부로 사용되었으며, 혈관성 림프절은 전완의 가운데에 이식되었다. 요골동맥, 반형정맥 및 얕은 정맥이 수혜부 

혈관으로 사용되었다. 수술의 결과는 상지의 둘레 및 부피를 측정하여 평가하였다.

결과: 모든 피판은 생존했으며, 공여부 합병증은 관찰되지 않았다. 또한 모든 환자에게서 증상이 개선되었다. 혈관성 림프절 전이술 후 3개월, 

6개월, 12개월에 측정한 평균 둘레 및 부피는 통계적으로 유의하게 감소하였다(p<0.05). 양측 상지의 부피 차이는 큰 폭으로 

감소하였으며(p=0.005), 점점 증가하는 양상을 보였다(p=0.050).

결론: 전완은 미용적 및 수술적 이점으로 인해 혈관성 림프절 전이술의 수혜부로 유용하게 사용될 수 있다.

색인단어: 림프절, 림프부종, 상지, 삽입 
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