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Abstract: Lymph node transfer is a novel technique in lymphedema surgery.
In this study, we present our experience in harvesting lymph nodes flap based
on the right transverse cervical artery. In a period of 7 months, we harvested
11 cervical lymph node flaps based on the right transverse cervical artery
(TCA). The reliable anatomy of the TCA and the low complication rate of
the donor site make this lymph node flap ideal for transfer in the treatment
of lymphedema. Knowledge of the regional anatomy and the anatomic varia-
tions of the TCA are mandatory for safe dissection of this flap. We also pres-
ent the preliminary results of our first 2 cases in which we performed cervical
lymph node transfer for secondary lower extremity lymphedema.
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L ymphedema is a chronic, progressive, and often debilitating con-
dition. It can be either primary, as the result of lymphatic mal-

formation, or secondary, due to obstruction or disruption of the
lymphatic system. Secondary cases can occur as a consequence of
tumors, surgery, trauma, infection, inflammation, or radiation ther-
apy.1 Few surgical options for lymphedema have achieved satisfac-
tory long-term results. Among previously described methods, the
microvascular lymph node transfer seems to be the most promising
and appears to provide significant improvement especially in early-
stage lymphedema. While the most common source of lymph nodes
is the inguinal area, alternative harvest sites have been described in-
cluding the submental lymph nodes or lymph nodes based on the
lateral thoracic artery.2Y7

In our review of the literature, no prior description of harvest-
ing cervical lymph nodes as a donor site for lymph node transfer in
lymphedema was found. Below, we present our experience harvest-
ing a novel lymph node flap based on the right transverse cervical
artery (TCA), focusing on technical details. In addition, we pres-
ent the preliminary results of our first 2 cases in which we per-
formed cervical lymph node transfer for secondary lower extremity
lymphedema.

PATIENTS AND METHODS
In a period of 7 months, we harvested 11 lymph node flaps

based on the right transverse cervical artery for the treatment of
lower extremity lymphedema. The preliminary results of our first
2 cases with early-stage lymphedema are also presented, as their
follow-up is 7 and 6 months, respectively, and the postoperative

results are considered reliable. The first patient was a 48-year-old
woman with a 7-month history of secondary lymphedema of the
right lower limb after ablative surgery for cervical cancer and groin
lymph node dissection performed 1.5 years ago. The second patient
was a 54-year-old woman with an 8-month history of left lower
limb lymphedema following melanoma excision of the right sole and
ipsilateral groin lymph node dissection performed 10 months ago.
Both patients presented with stage I lymphedema according to the
criteria of the International Society of Lymphology.11 Preoperative
and postoperative lymphoscintigraphy with technetium 99m was per-
formed in both patients.

Surgical Procedure
In all cases, we harvested the cervical lymph node flap from

the right side of the neck in order to avoid potential traumatic injury
to the main lymphatic duct on the contralateral side. The anatomi-
cal landmarks of the flap are those of the posterior triangle of the
neck and include the clavicle inferiorly, the sternocleidomastoid mus-
cle anteriorly, the trapezius muscle posteriorly, and the external jug-
ular vein. A 4-cm ‘‘S’’-shaped incision is marked 1.5 cm above the
clavicle (Fig. 1). Following incision, subplatysmal flaps are raised
to the previously described anatomical landmarks. Particular care is
taken to identify the external jugular vein (EJV) early in order to
avoid injury to the vessel. Once all 4 anatomic landmarks are visible,
the dissection progresses at the lateral border of the sternocleido-
mastoid muscle. A deep dissection is carried out to identify the
omohyoid muscle. The omohyoid muscle is isolated and reflected
cephalad. The dissection is then continued deep to the muscle until
the transverse cervical artery is visualized. The transverse cervical
artery can arise from either as a branch of the thyrocervical trunk
or directly from the subclavian artery in a minority of cases (17%).8

The artery runs posterolateral toward the trapezius muscle, beneath
the omohyoid muscle, and superficial to the anterior scalene muscle
and the brachial plexus within the fibrofatty tissue of the supracla-
vicular fossa. After identification of the TCA and its accompany-
ing vein (TCV), the dissection progresses laterally in a plane above
the anterior scalene muscle towards the trapezius muscle. A careful
dissection will ensure that the artery is not separated from theover-
lying fibrofatty tissue which includes the lymph nodes. The su-
perficial cervical vein (SCV) is also included with the flap and its
location is constant and present posterolateral and superficial to the
TCA. The EJV is included in the flap and ligated proximally and
distally. The inclusion of the EJV in the flap is important in order
to avoid venous congestion. Of note, a prominent cutaneous sen-
sory nerve can traverse the fibrofatty tissue being harvested. Most
often, the nerve can be preserved by sacrificing the superficial tis-
sue as the majority of the lymph nodes are deeper. However, in
certain cases, a lymph node can be identified in the superficial tis-
sue. While sacrifice of a superficial lymph node is acceptable, the
node can be included in the flap by dividing and re-anastomosing
the nerve. We believe that primary repair will result in faster re-
covery of sensation. Suction drain is placed in the donor area and
final skin closure is performed.

In all our cases, 1 arterial and 2 venous anastomoses were
performed. The arterial anastomosis was uniformly performed to the
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TCA. For the venous anastomosis, the EJV was always utilized.
The second venous anastomosis was performed to the SCV or TCV
(Figs. 2 and 3).

In the presented 2 clinical cases, the lymph node flap was
grafted to the dorsum of the foot. The arterial anastomosis was per-
formed to the dorsalis pedis artery. The 2 venous anastomosis were
performed to the concomitant vein and to a superficial vein of the
dorsum of the foot. A local flap was raised in order to cover part
of the flap and the remaining defect was covered by split-thickness
skin graft. Wet dressing was applied to avoid pressure to the flap and
the anastomosis.

RESULTS
In 11 cases where we harvested cervical lymph node flap,

the postoperative course was uneventful apart from 1 case in which
lymphorrhea occurred. However, this was self-limited and resolved
after 3 days. During the follow-up period, no donor-site complication
was noted including hematoma, infection, or seroma formation. The
suction drain was removed on average the seventh postoperative day
(ranged from 5 to 9 days).

In our presented 2 clinical cases, reduction of the circum-
ference of the affected limb was noted. The reduction for the first

patient 7 months after the LNT was 3.6% above the knee, 11.1%
below the knee, 16.7% at the level of the ankle, and 9.9% at the
foot (Fig. 4). The improvement for the second patient 6 months af-
ter the LNTwas 5.2% above the knee, 9.5% below the knee, 14.7%
at the level of the ankle, and 8.2% at the foot. Postoperative lym-
phoscintigraphy showed improvement of the lymph flow in both
patients (Fig. 5).

We should notice that the patients were mobilized on the
seventh postoperative day and any conservative treatment for lym-
phedema was discontinued after the second postoperative month.

DISCUSSION
Surgeons performing this procedure must be aware of the

anatomical variations of the transverse cervical artery. In anatomi-
cal studies, the TCA most often takes its origin from the thyrocervi-
cal trunk (80%) or directly from the subclavian artery (20%). There
are also reports that the TCA may arise as a branch of the internal
mammary artery.9,10

The mean operating time for the flap harvests was 115 minutes.
However, in those cases where the TCA arose from the subclavian
artery, the harvest time was 30 to 45 minutes longer. In our series,
the TCA was a branch of the thyrocervical trunk in 9 patients and
arose directly from the subclavian artery in 2 patients. Of note, when
the TCA arises directly from the subclavian artery, the dissection
of the pedicle is more tedious as it must be performed deeper and
adjacent to the clavicle and subclavian artery. In 2 cases, a lymph
node was identified above the cutaneous sensory nerve. In both
cases, the nerve was preserved by dividing and re-anastomosing the
free ends. Overlying sensation was noted to be intact in both patients
at 3 months’ follow-up.

FIGURE 1. The anatomical landmarks of the flap are the
clavicle inferiorly, the sternocleidomastoid muscle anteriorly,
the trapezius muscle posteriorly, and the external jugular vein.
A 4-cm ‘‘S’’-shaped incision is also marked 1.5 cm above
the clavicle.

FIGURE 2. Intraoperative photo of harvesting the cervical
lymph node flap. The yellow arrows indicate the external jugular
vein (EJV), the transverse cervical artery (TCA), and the
transverse cervical vein (TCV).

FIGURE 3. The cervical lymph node flap.

FIGURE 4. Preoperative and 7 months postoperative picture of
the first patient who received cervical lymph node transfer.
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In 1990, Chen et al12 investigated the efficacy of transfer-
ring vascularized lymph nodes into lymphoedematous limbs. Ex-
perimental studies showed that 3 to 6 months after vascularized
lymph node transfer, the grafted lymph nodes have normal architec-
ture. Furthermore, the circumference of the limb was reduced after
transplantation, and postoperative lymphangiography demonstrated
regeneration of the lymphatic system. In addition, the authors no-
ticed that lymphaticolymphatic anastomosis to vascularized node
transfer is neither necessary nor beneficial.

The spontaneous regeneration of lymphatic channels between
the grafted lymph nodes and the surrounding tissues is the basic
mechanism of lymph node transfer. The lymph is absorbed by the
vascularized lymph nodes and drained to the venous system through
the lymphaticovenous connections inside the flap. Cheng et al4 proved
the lymph drainage via the transferred lymph nodes, injecting sub-
dermally indocyanine green at the edge of the lymph node flap after
the completion of the pedicle anastomosis. Ten minutes after the
injection, the indocyanine green was visualized into the recipient
vein, providing evidence of lymph drainage from the transferred
lymph nodes inside the flap, through the donor vein, and into the
recipient vein. In our cases performing 2 venous anastomoses, we
attempted to maximize the drainage of the lymph into the deep and
the superficial venous system.

Furthermore, the grafted lymph nodes contain macrophages
and lymphocytes, which have the ability to capture, phagocytose, and
destroy pathogens draining from sites of infection. This immuno-
logical mechanism of the lymph nodes can explain the reduction of
the infection rate of the affected limb after lymph node transfer.

Becker et al3 analyzed the long-term results following micro-
surgical lymph node transplantation in postmastectomy upper ex-
tremity lymphedema. Upper limb perimeter returned to normal in 10
cases, decreased in 12 cases, and remained unchanged in 2 cases.
Five of 16 (31%) isotopic lymphoscintigraphies demonstrated ac-
tivity of the transplanted nodes. Physiotherapy was discontinued
in 15 patients (62.5%). Ten patients were considered as cured,

important improvement was noted in 12 patients, and only 2 patients
did not improve.

Lin et al6 evaluated the outcome of vascularized groin lymph
node transfer using the wrist as a recipient site in patients with post-
mastectomy upper extremity lymphedema. In 13 patients, the mean
reduction rate (50.55 T 19.26%) of the lymphedematous limb was
statistically significant between the preoperative and postoperative
groups (P G 0.01). The incidence of cellulitis was decreased in 11
patients. Postoperative lymphoscintigraphy indicated improved lymph
drainage of the affected arm, revealing decreased lymph stasis and
rapid lymphatic clearance.

Gharb et al5 reported the outcome between vascularized lymph
node transfer with hilar perforators compared with the conventional
technique and concluded that the transfer of vascularized inguinal
lymph nodes based on the hilar perforators improves the outcomes
in the treatment of early lymphedema of the upper extremity

Saaristo et al13 combined breast reconstruction with lymph
node transfer in patients suffering from upper extremity lymphedema.
Postoperative lymphoscintigraphy demonstrated at least some im-
provement in lymphatic vessel function in 5 of 6 patients with
lymphedema. The upper limb perimeter decreased in 7 of 9 patients.
Physiotherapy and compression was no longer needed in 3 of 9 patients.

Cheng et al4 reported also reduction of the leg circumference
after transferring vascularized submental lymph nodes to the ankle.

While the most common source of lymph nodes is the ingui-
nal area, the disadvantages of the groin lymph node flap are the
small size of the vessels and the significant anatomic variations of
the regional vascular anatomy. In addition, there is a potential risk
of developing lymphedema on the donor site. Viltanen et al14 eval-
uated the long-term donor-site morbidity after inguinal lymph node
transfer. Even though none of the patients developed lymphedema,
in 6/10 patients postoperative lymphoscintigraphy revealed minor
changes in lymphatic flow on the donor-site limbs and in 2/10 pa-
tients the semiquantitative evaluation of lymphatic drainage was con-
sidered slightly abnormal.

The advantages of the cervical lymph node flap are the fol-
lowing: (1) constant vascular anatomy and adequate size of the ves-
sels making the dissection and the anastomosis not so tedious
compared to the inguinal lymph node flap; (2) there is no potential
risk of development lymphedema on the donor site; (3) of note,
most of the times during the flap harvesting lymph nodes can be
visualized due to their size, making the dissection more precise.

The main disadvantage of the cervical lymph node flap is the
donor-site scar, which is not well hidden compared to the groin flap.

In the presented cases, the lymph nodes were transplanted on
the dorsum of the foot. The advantages of this recipient site com-
pared to the groin area and the popliteal fossa are as follows: (1)
the area is not as scarred and fibrotic as the groin area after inguinal
dissection and radiation; (2) 2 surgical teams can work simulta-
neously because additional change of patient’s position is not re-
quired as it happens when the popliteal fossa is selected for recipient
site; and (3) due to gravity the lymph is pooled in the lower part
of leg, hence the grafted lymph nodes drain the lymph from the
area with the most severe lymph stasis.

The partial coverage of the flap with split-thickness skin graft
has also potential advantages and disadvantages. The flap without
skin paddle is less bulky and the patients after short period of time
are able to wear shoes without any effect on the grafted lymph nodes.
On the other hand, using skin graft less surface of the flap gets
in contact with the surrounding edematous tissue. Even though this
seems to have no influence on the grafted lymph nodes, further in-
vestigations and long-term follow-up are needed.

The described lymph node flap is buried flap, as skin island
is not included. However, the monitoring of the flap is not tedious,
as its observation can be done through the skin graft. Furthermore,

FIGURE 5. Preoperative and postoperative picture of the first
patient’s lymphoscintigraphy. Improvement of the lymph
flow on the right affected limb is noted.
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the successful harvest of the skin graft ensures the survival of the
underlying lymph node flap.

In conclusion, this study proposes a novel source for vascu-
larized lymph nodes based on the transverse cervical artery. The re-
liable anatomy of the TCA and the low complication rate of the
donor site make this lymph node flap ideal for transfer in the treat-
ment of lymphedema. Especially in cases of bilateral lower limb
lymphedema where the inguinal lymph nodes cannot be used, the
cervical lymph nodes provide an excellent alternative. Knowledge of
the regional anatomy and the anatomic variations of the TCA are
mandatory for safe dissection of this flap. According to the prelimi-
nary results of our first 2 cases, the cervical lymph node transfer is
able to improve the early-stage lymphedema.
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14. Viitanen TP, Mäki MT, Seppänen MP, et al. Donor-site lymphatic function
after microvascular lymph node transfer. Plast Reconstr Surg. 2012;130:
1246Y1253.

Annals of Plastic Surgery & Volume 73, Number 4, October 2014 Cervical Lymph Node Flap

* 2013 Lippincott Williams & Wilkins www.annalsplasticsurgery.com 401

Copyright © 2014 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.


