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Introduction
Lymphoedema is a condition in which impaired function 
of lymphatics results in poor lymphatic drainage and an 
accumulation of proteinaceous fluid in the interstitium.1 It 
affects over 250 million people worldwide, with filariasis 
being the commonest cause worldwide. 2 In developed 
countries, iatrogenic causes such as irradiation and surgical 
therapy for malignancy are at the forefront in causing 
this disabling, life-long condition. Lymphoedema occurs 
secondary to mastectomy in up to 49% of patients, and up 
to 28% in lumpectomy, as well as in patients undergoing 
radiotherapy.3 

Treatment of chronic lymphoedema is difficult as it lacks 
definitive, curative treatment and management is directed 
towards ameliorating symptoms.4 Conservative treatment 
measures have included complex decongestive therapy 
(CDT), manual lymphatic drainage, compression garments/
devices and meticulous skin care.5 Excisional procedures offer 
the benefit of size reduction in the lymphoedematous limb (up 
to 118%), but at the cost of unaesthetic scarring and deformity 
as well as destruction of any remaining, viable lymphatics.6 
Microsurgery is becoming popular as a surgical tool to 
manage refractory lymphoedema, and techniques include 
lymphaticovenous anastomosis (LVA) and vascularised lymph 
node transfer (VLNT). 

VLNT was first demonstrated successfully in an animal 
model by Shesol7 and as a treatment for lymphoedema in 
1990 after study in a canine model by Chen.8 This procedure 

brings vascularised lymph nodes into the lymphoedematous 
area, however lymphatic anastomoses are not done and 
lymphangiogenesis occurs spontaneously.9 This spontaneous 
mechanism has been attributed to the growth factors secreted 
by the transferred lymph nodes.10 

Case Report
A 31-year-old female presented with a seven-year history 
of right upper extremity lymphoedema after excision of 
an axillary accessory breast at a regional hospital. She was 
referred to our quaternary institution for further management 
after a failure of six months of conservative therapy in 
the form of exercise and weight loss, skin care, manual 
lymphatic drainage and compression garment use. She had 
no comorbidities and was HIV negative. She reported new 
symptoms of pain in the affected limb, as well as heaviness 
which was worse at the end of the day. Examination 
revealed Stage II pitting lymphoedema.11 Table 1 shows her 
circumferential limb measurements at various levels. Figures 
1 and 2 depict the right upper arm and the left (unaffected) 
upper extremity prior to surgery.

Table 1. Circumferential limb measurements preoperatively
Level Right upper 

extremity 
(lymphoedema)

Left upper extremity
(no lymphoedema)

Hand 23.5 cm 17 cm
5 cm above wrist 21 cm 15.5 cm
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15 cm above wrist 29.5 cm 23 cm
Elbow 34.5 cm 27.5 cm
10 cm above elbow 37 cm 32 cm

Management/Surgical Technique
A surgical procedure was opted for in lieu of failure of 
conservative therapy. A VLNT was performed. The posterior 
triangle of the neck on the right was selected as the donor, 
and between four and five lymph nodes together with the 

transverse cervical artery and vein, and external jugular 
vein (EJV) were raised in continuity. Preoperative surgical 
markings are illustrated in Figure 3. The harvest lymph node 
specimen with the relevant anatomy is depicted in Figure 4. In 

this case, the EJV was the dominant drainage vein.
The axillary recipient site (right side) was opened through 

the existing scar, and a wide dissection and excision of 
fibrotic scar tissue was performed and meticulous haemostasis 
obtained. The thoracodorsal vessels were identified and used as 
recipient vessels for the microvascular anastomosis (Figure 5). 

A single stay suture was placed to retain the VLNT in its 
desired position (Figure 6). A suction drain was placed and 
the skin closed in layers. A splint preserving abduction of the 
shoulder was placed. The flap was noted to be perfusing well 
on-table intraoperatively.

The postoperative course was uneventful, and the drain was 
removed at day 2 postoperatively. The patient was discharged 
at day 5 postoperatively. She continued wearing the abduction 
thermoplastic splint at night for two weeks after which she 
resumed her physiotherapy regimen.

Postoperative limb circumference measurements were 
made at specific anatomic points as listed in Table 1, and 
measurements were made by the same surgeon to minimise 
inter-observer bias.

Figure 1: Lymphoedematous right upper arm

Figure 2: Normal left upper arm

Figure 3A: Preoperative 
markings for supra-clavicular 
lymph node harvest

Figure 3B: The harvested 
lymph node specimen, with 
the transverse cervical artery 
(TCA) and external jugular 
vein (EJV) as the pedicle

Figure 3C: The dissected 
axilla, with the prepared 
recipient thoracodorsal 
pedicle (forceps)

Figure 3D: The inset VLNT

Figure 4: Six-month postoperative limb circumference 
measurements
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Outcome
Follow-up circumferential limb measurements at 6 months 
showed slight improvement in the affected limb as compared 
to preoperative measurements. It should be noted that it may 
take up to a year to see a clinical improvement. The majority 
of the improvement is noted in the proximal part of the limb 
as expected at six-month follow-up.
Table 2. Circumferential limb measurements of the right 
(lymphoedematous) upper extremity 6 months postoperatively
Level Preoperatively 6 months 

postoperatively
Hand 23.5 cm 23 cm
5cm above wrist 21 cm 20 cm
15 cm above wrist 29.5 cm 29 cm
Elbow 34.5 cm 34 cm
10 cm above elbow 37 cm 34 cm

At six months postoperatively, the patient reported an 
improvement in symptoms, with less pain, less ‘heaviness’ of 
the limb, and improved softness of the soft tissue, especially 
in the proximal arm. 

Discussion
Autologous VLNT is growing in popularity as a surgical 
treatment option for patients with lymphoedema. The 
procedure bridges the injured and interrupted lymphatic 
pathways, thereby re-establishing lymphatic flow.10 VLNT 
was introduced by O’Brien et al. and Chen et al. to treat 
obstructive lymphoedema in the canine model.8,12 The 
procedure was first described by Clodius et al. in a patient with 
lower leg lymphoedema, using a pedicled groin flap.13 Becker 
et al. reported a series of 17 vascularised groin lymph node 
flaps to the axilla and seven to the elbow; forty-two percent of 
the cases returned to normal and fifty percent improved.10 The 
procedure continues to grow in favour amongst lymphoedema 
surgeons as the primary treatment option for this debilitating 
condition.

Donor sites for VLNT consist of the lateral inguinal 
region, lateral thoracic flaps, or cervical flaps (submental 
or supraclavicular). Groin and axillary regions as a donor 
site have the advantage of a well-hidden scar, abundant soft 
tissue and, a consistent anatomy; however, there is a risk of 
donor site lymphoedema development. The supraclavicular 
and submental regions carry less risk of iatrogenic 
lymphoedema.3,14 Donor site selection may be driven by the 
need to avoid this morbidity. 

Precise identification of the aetiology for lymphoedema 
is essential, and will guide the surgeon on placement of the 
VLNT. Preoperative imaging prior to surgery is critical to 
success of the VLNT.

There are three recipient sites available for vascularised 
groin lymph node flap transfer. In most cases of iatrogenic 
upper limb lymphoedema, the axillary area has been 
previously operated on and irradiated. Post radiation soft 

tissue changes make the dissection of recipient vessels more 
tedious. Both the elbow and the wrist are alternate areas for 
recipient vessel dissection, as they lie outside the radiated 
field. In our case, the axilla was chosen as no previous 
radiotherapy was performed. The choice between the elbow 
and wrist may depend on the patient’s preferences regarding 
the aesthetic outcomes of the surgical site. Cheng et al. 
postulate that dependent areas of the limb, such as the elbow 
and wrist, may rely on gravity to enhance drainage of lymph 
from the surrounding interstitium into the transferred lymph 
node.15 Most importantly, it is difficult for the vascularised 
lymph nodes to drain the lymph against gravity, especially 
from the forearm and hand, which may consequently detract 
from clinical success of the transfer. 

VLNT has been reported in clinical settings with or without 
a skin paddle, as was performed in this case. Both types of 
VLNT have demonstrated reasonable outcomes. The skin 
paddle can be useful as a monitor for checking the viability of 
the free flaps, but its function in the lymphoedematous limb is 
unknown. 

Lymph nodes express vascular endothelial growth factor C3, 
which is responsible for lymphangiogenesis.9 Additionally, 
they serve to absorb excess extracellular fluid, in turn 
circulating this fluid into the venous system. The interaction 
between vascularised lymph node transfer and the lymphatic 
system in the recipient site is not well understood. There are 
two possibilities: by means of lymphovenous communication 
within the node or by means of the efferent lymphatic vessels 
from the lymph nodes.16 Lin et al. and Cheng et al. theorised 
that lymph nodes act as “lymph pumps,” absorbing lymph 
fluid from the surrounding interstitium and transferring 
it into the venous circulation by means of lymphovenous 
communication within the nodes in the transferred flap.15,17 
This is an area which future research may elucidate in time 
to come. 

Conclusion
Lymphoedema has a broad clinical spectrum, and treatment 
options must be tailored to individual patients. Vascularised 
lymph node transfer for treatment of lymphoedema has had 
promising outcomes thus far. The technique appears to be 
useful in cases of secondary lymphoedema, where an existing 
lymphatic network exists proximal and distal to the area of 
injury/obstruction. The complexity of the surgical technique 
and potential morbidity of VLNT may hinder its adoption 
amongst surgeons. However, the procedure is performed 
by all major microsurgical units around the world. The 
scientific medical literature has not reached a consensus on 
the mechanism of lymph node transfer, and selection criteria 
of patients have not been established. Further prospective 
clinical studies and basic scientific research are needed to 
evaluate the effectiveness of vascularised lymph node transfer 
for lymphoedema treatment. 
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