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ABSTRACT

Background Recipient vessel selection in head and
neck reconstruction using free flap transfers has to be
standardized. However, the recipient vessel selection
based on the type of neck dissection has yet to be inves-
tigated. We describe the relationship between the type
of neck dissection and recipient vessel.

Methods Records of 107 consecutive patients who
had undergone head and neck reconstruction using free
flap transfers from 2011 to 2015 were reviewed retro-
spectively. Ninety-five were men and 12 were women,
with a mean age of 65.6 years. Patients were divided
into 5 groups based on the type of neck dissection: no
neck dissection (NND, n = 17), upper jugular neck dis-
section, (UIND, n = 1), supraomohyoid neck dissection
(SOND, n = 18), jugular neck dissection (JND, n = 39),
and modified radical neck dissection (mMRND, n = 32).
We details the number of recipient vessels we selected
for free tissue transfer in head and neck reconstruction
depending on the type of neck dissection.

Results The overall patency rate was 100%. The su-
perficial temporal artery was used most frequently in
NND; the superior thyroid artery in SOND; the trans-
verse cervical artery in JND; and the transverse cervi-
cal artery in mRND. The superficial temporal vein was
used most frequently in NND; The internal jugular vein
in the SOND; and The external jugular vein in mRND.
Conclusion  Microsurgeons should remember that
proper recipient vessel selection depending on the type
of neck dissection is important. We believe proper recip-
ient vessel selection should improve results of head and
neck reconstruction using free flap transfer.
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Free flap transfer is an essential technique in head and
neck reconstruction, and the success of free flap trans-
fers depends on the quality of the vascular microanas-
tomoses. Selective neck dissection is often performed
to preserve function and minimize cosmetic deformity
in cases of limited local invasion. Recipient vessel se-
lection in head and neck reconstruction has been the
subject of numerous reports.' However, the recipient
vessel selection based on the type of neck dissection has
yet to be investigated. Tumor resection and flap harvest
are often performed simultaneously, and flap design and
pedicle length usually are determined once the shape of
the defect and recipient vessel availability is known. We
suppose that recipient vessel selection should be part of
preoperative planning in head and neck reconstruction.
Here, we describe the relationship between the type of
neck dissection and selection of recipient vessel.

MATERIALS AND METHODS

Between January 2011 and December 2015, we per-
formed 107 head and neck reconstructions with free
flap transfers. There were 95 men and 12 women with a
mean age 65.6 years. Thirteen patients (12.1%) had un-
dergone prior neck preoperative radiation therapy with
average dose of 40.6 Gy, and 59 patients (55.1%) had re-
ceived preoperative chemotherapy. Tables 1 and 2 pres-
ent the numbering system used to identify the structures
resected and the type of free flap used for reconstruc-
tion.

The range and type of neck dissection were clas-
sified into four groups based on Memorial Sloan-Ket-
tering Cancer Center’s (MSKCC) classification system
(Fig. 1).* No neck dissection (NND, n = 17) lymph-
adenectomy, upper jugular neck dissection (UIND, n =
1) including level I lymphadenectomy, supraomohyoid
neck dissection (SOND, » = 18) including level I to III
lymphadenectomy, jugular neck dissection (JND, n =
39) including level II to IV lymphadenectomy. Modified
radical neck dissection (mMRND, 7 = 32) including level |
to V lymphadenectomy. The external jugular veins were
prepared as a recipient vein whenever possible in all
groups. The number of the type of neck dissection were
summarized for the side where microanastomosis were
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performed, and we counted the number of recipient ves-
sels we selected for free tissue transfer in head and neck
reconstruction depending on the type of neck dissection.

RESULTS
The overall patency rate was 100%. The number of ar-
terial anastomoses by dissection group was as follows:
NND, 17 patients; UIND, 1 patient; SOND, 18 patients;
JND, 39 patients; and mRND, 32 patients. The superfi-
cial temporal artery was used most frequently in NND
(10 patients, 58.8%); the superior thyroid artery was
used most frequently in SOND (13 patients, 72.2%); the
transverse cervical artery was most common in JND 33
patients, 84.6%); and the transverse cervical artery was
most common in mRND (27 patients, 84.4%) (Table 3).
The number of venous anastomosis was 130 because
2 different recipient veins were used in 23 patients. The

Tablel. Regeons requiring reconstruction following
head and neck surgery

Site of reconstruction Number
Tongue, oral cavity 27
Mesopharynx 15
Hypopharynx 42
Upper 1/3 of the head 7
Middle 1/3 of the head

Lower 1/3 of the head 9
Total 107

superficial temporal vein was used most frequently in
NND (10 patients, 55.6%); The internal jugular vein
was the most common recipient vein in the SOND (16
patients, 57.1%). and The external jugular vein was the
most common recipient vein in mRND (29 patients,
69%) while the external jugular vein (18 necks, 45%)
and the internal jugular vein (19 patients, 47.5%) have
similar frequency in the JND, (Table 4).

DISCUSSION

Free flap transfer has become indispensable in head and
neck reconstruction, with a success rate of over 95 %.%
3-8 Selection of a suitable recipient vessel is essential for
success, yet the complex vascular anatomy of the head
and neck can complicate vessel selection.® Historically,
the choice of recipient vessel has depended on the per-
sonal experience of the surgeon more than on objective

Table 2. Flaps used for head and neck reconstruction

Flap Number
Jejunal flap 44
Rectus abdominis muscurocutaneous flap 29
Anterolateral thigh flap 14
Latissimus dorsi muscurocutaneous flap 8
Forearm flap 6
Fubular flap

Omental flap 2
Total 107

Fig. 1. A diagram showing levels of cervical
lymph nodes. I: submental and submandibular;

UJND : I

SOND: 1+ 11+ 11l
JND: 11+ 1l + IV
MRND: I+l + Il +IV+V

II: upper jugular; III: middle jugular; I'V: low-
er jugular; V: posterior triangle. JND, jugular
neck dissection; mRND, modified radical neck
dissection; NND, no neck dissection; SOND,
supraomohyoid neck dissection; UJIND, upper
jugular neck dissection.
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data. small even for a microanasotmosis. In such cases, the

Conventional radical neck dissection is very invasive  incision is extended inferiorly and the external jugular
surgery. In RND, cervical tissue, including accessory  vein is used. The external jugular vein is easily traced
nerve, the internal jugular vein and the sternocleidomas- by compressing the lower neck. In SOND, only arteries
toid muscle are removed. This radical procedure results  within the submandibular triangle and the carotid trian-
in numerous postoperative complications.” MRND was  gle are exposed, and the facial artery and the lingular
developed to minimize morbidity and mortality.!%-'>  artery are sometimes ligated, so the superior thyroid ar-
We arbitrarily divided our cases into four groups based  tery is the first choice for the recipient artery.

roughly on MSKCC'’s classification system* because In mRND, the transverse cervical artery is the first
Japan has no official name or classification system for ~ choice. The transverse cervical artery always passes
neck dissection. behind the omohyoid and anterior scalene muscle and is

Nahabedian et al.? have discussed the relationship  long enough to reach the flap pedicle in head and neck
between recipient vessels and the donor site. The superfi-  reconstruction.'> However the path of the transverse cer-
cial temporal artery and vein are used in the upper third  vical vein is more variable,'> '* so the external jugular
of the head, the facial and superior thyroid artery and  vein is a better choice. In JND, the superior thyroid and
vein for the lower third of the face, and the carotid artery ~ transverse cervical artery are useful because they are
and jugular vein, along with their various branches, in  prepared easily after neck dissection. The external jug-
the neck. We usually used the facial or superficial tem-  ular vein is the first choice for recipient vein; however,
poral vessels in NND because the facial and superficial ~ the internal jugular vein is exposed for its full cervical
temporal artery can be palpated through the skin easily,  length, so the internal jugular vein is a viable alternative.
and these veins run concomitantly. However, the facial Selecting the external jugular vein for the recipi-
vein sometimes is excessively ramified and remains too  ent vein offers several advantages. First, the head and

Table 3. Recipient artery as a type of neck dissection group

NND UIND SOND JND mRND
Superficial temporal artery 10 (58.8%)
Lingual artery 1 (5.6%)
Superior thyroid artery 1 (5.9%) 13 (72.2%) 4 (10.3%) 3 (94%)
Facial artery 6 (35.3%) 1 (100%) 4 (22.2%) 2 (5.1%) 2 (6.3%)
Transverse cervical artery 33 (84.6%) 27 (84.4%)
Total 17 1 18 39 32

(n=107)

JND, jugular neck dissection; mRND, modified radical neck dissection; NND, no neck dissection; SOND, supraomohyoid neck dissec-
tion; UIND, upper jugular neck dissection.

Table 4. Recipient vein as a type of neck dissection group

NND UIND SOND JND mRND
Superficial temporal vein 10 (55.6%)
Facial vein 5 (27.8%) 1 (50%) 2 (71 %) 2 (5%)
Superior thyroid vein 2 (7.1%)
External jugular vein 3 (16.7%) 1 (50%) 8 (28.6%) 18 (45%) 29 (69%)
Transverse cervical vein 1 (2.5%) 2 (4.8%)
Posterior cevical vein 2 (4.8%)
Internal jugular vein 16 (57.1%) 19 (47.5%) 9 (21.4%)
Total 18 2 28 40 42

(n=130)

JND, jugular neck dissection; mRND, modified radical neck dissection; NND, no neck dissection; SOND, supraomohyoid neck dissec-
tion; UIND, upper jugular neck dissection.
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neck surgeon generally prepares the external jugular
vein during neck dissection, so this vessel is usually
available. Second, color-flow doppler and computed to-
mography studies have shown a 14 to 26.4% incidence
of internal jugular vein thrombosis within 1 week after
functional and selective cervical lymph- node dissec-
tion.'> 1® Third, we use a coupling device frequently for
the venous anastomosis and these devices are unsuitable
for end-to-side anastomosis, as Ahn reported.17 Use of
a coupling device saves time and reduces the surgeon’s
load. Finally the external jugular vein is long and mobile
making it quite adaptable.

Despite these advantages in using the external jugu-
lar vein as a recipient vessel, we use the internal jugular
vein most frequently in SOND. We suppose one of the
reasons for postoperative thrombosis in internal jugular
vein is twist of the vein. The risk of venous twist is small
because lower part of the internal jugular vein is not
dissected in SOND. And venous blood flow of internal
jugular vein is reliable. So, both the internal jugular and
external jugular veins were selected as recipient vein at
the same time in SOND.

Neck dissection is standardized to a great extent and
therefore which recipient vessels to use for microanasto-
moses can to some extent be determined preoperatively.
The choice will depend most strongly on the donor site
for the free flap and the length of the vascular pedicle.
We believe proper positioning depends only on the re-
lation between the vascular pedicle and the recipient
vessels. Microsurgeons should remember that proper
recipient vessel selection depending on the type of neck
dissection is important and this leads to improve results
of head and neck reconstruction using free flap transfer.
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