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Microvascular Anastomosis with Non-penetrating Vascular Clips in Head and

Neck Free Flap Surgery

Hak Chang, M.D., Kyung Won Minn, M.D., Woo Ram Kim, M.D.%,
Hyun Woo Shin, M.D.*, Kyung Suck Koh, M.D.*

Department of Plastic and Reconstructive Surgery Seoul National University College of Medicine,
Department of Plastic Surgery Asan Medical Center University of Ulsan College of Medicine*

Microvascular anastomosis with suture technique is a basic skill but there are several problems
such as stenosis, thrombosis and long operating time. Recently plastic surgeons have developed
non-suturing mechanical coupling devices for microvascular anastomosis. The authors applied
non-penetrating vascular clips (VCS clips) in the field of free flap surgery of head and neck area.
Between August of 2004 and January of 2005, we performed 9 free flaps (16 vessels) using small-
sized VCS clips. Four stay sutures were applied first and then VCS clips were placed between
sutures about 1 mm apart. Vascular pedicle of free flap included the descending branch of lateral
circumflex femoral vessel, thoracodorsal vessel, deep inferior epigastric vessel and cephalic vein.
The recipient vessels were the superior thyroid artery, superficial temporal artery, internal jugular
vein, external jugular vein, and superficial temporal vein. We performed 13 end-to-end (4 arteries
and 9 veins) and 3 venous end-to-side anastomoses. No flap related complication occurred but we
applied additional clips or sutures in two cases due to blood leakage after completion of anastomo-
sis. Primary patency rates seemed to be good and more rapid anastomosis could be done than con-
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ventional suture technique. Advantages of VCS technique are high patency rate, low thrombo-
genecity and rapidity. Although the high cost of VCS instrument may be a problem, this clip could
be applied safely in microvascular free tissue transfer.
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Fig. 1. Four types of vascular closure staple clip (VCS)
applier. Small (8), Medium (M), Large (L) and
X-Large (XL) are available. The metallic shaft
head can be rotated by 360 degree.
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Fig. 2. VCS clip dimensions. pproximate size of clips
is demonstrated. The number in millimeter means

the interval between two tips of the clip.
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Fig. 3. Schematic drawing of clip application technique. gole] TrREISIG T, EWe Y. Aule 9
Usually four stay sutures are first applied, which o 28 A To] Baregl o)A
aids in obtaining symmetric eversion. If eversion &893 Fig. ). ZH Aol ZRTH A
is not enough, aid by a forceps is recommended. g FEe giglom ARe Al A% =
The clips must be applied between stay sutures T}
close together about 1 mm apart. As shown in
right side, VCS clips remain outside the lumen n =
after clipping, which means minimal intimal dam-
age during anastomosis.
Table 1. Patients Characteristics
Case Sex Diagnosis Flap Microvascular VCS application
No. /Age anastomoses
1 M/53 Tonsil cancer RF la/2v 1v (EE)
2 M/32 Tonsil cancer ALT la/lv 1v (EE)
3 M/55 AVM, forehead ALT la/lv 1v (EEx2%*)
4 M/40 Tongue cancer RF la/3v 2v (EE, ES)
5 M/44 Buccal mucosa cancer ALT ta/2v 1v (EE)
6 F/75 SCC, scalp LD la/lv 1a/1v(EE/EE)
7 M/69 Hypopharynx cancer Jejunum la/lv la/1v(EE/EE)
8 F/38 Infection, subdural space RA la/lv la/1v (EE/EE)
9 M/51 Tonsil cancer ALT la/2v 1a/2v (EE/ESx2)

AVM, arteriovenous malformation, SCC, squamous cell carcinoma

RF, radial forearm, ALT, anterolateral thigh, LD, latissimus dorsi, RA, rectus abdominis

1a/2v, one artery & two veins were anastomosed

*Two venous anastomoses were done because arterial graft was used for venous gap.

EE, end-to-end anastomosis, ES, end-to-side anastomosis
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flex femoral artery), 7}&5%5® (thoracodorsal

Fig. 4. Case 1. (Left) Recurrent right tonsil cancer was extirpated via median mandibulotomy approach and neck dis-

artery), &3%9 (jejunal artery), Z-of|Zul
# = (deep inferior epigastric artery) & Al
3193 AL &) F)Ee] FHe) s

(descending branch of lateral circumflex

femoral vein), %3 %3 (cephalic vein), &
5o AW (venae comitantes of radial
artery), 715549 (thoracodorsal vein), 3%
A9 (jejunal vein), Z 2ol Zu ¥ 9 (deep

inferior epigastric vein) % AH&stsitt. 4

i ' .

section was done. The vascular pedicle of radial forearm flap was anastomosed to the recipient vessels in the
neck before insetting the flap. (Right) Enlarged photo of microvascular anastomosis. Conventional suture
technique was used between the radial artery (RA) and transverse cervical artery and between the venae comi-
tantes of the radial nartery and transverse cervical vein (arrow heads). Small-sized non-penetrating vascular
clips (VCS) were applied between the cephalic vein (CV) and external jugular vein (EJV)(arrow).

Fig. 5. Case 6. (Left) Scalp defect after extirpation of squamous cell carcinoma was covered with the latissimus dorsi

musculocutaneous free flap. Microvascular anastomosis was performed in the left preauricular region. (Right)
Both arterial (between the thoracodorsal artery (TDA) and superficial temporal artery (STA) and venous (the
thoracodorsal vein (TDV) and superficial temporal vein (STV)) microvascular anastomoses were done with

small-sized VCS clips.
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