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INTRODUCTION
As recipient vessels in free-flap reconstruction of the 

head region, the superficial temporal artery (STA) and 
the superficial temporal vein (STV) have been reported 
to be as reliable as those of the neck region.1,2 On the 
other hand, the STV is too small and unusable as a 
recipient vessel in some cases.1,3,4 Yano et al reported 
the middle temporal vein (MTV) as an alternative 
recipient vein to the STV, reporting that the MTV had a 
larger caliber than the STV.3,4 However, the MTV is not 
fully recognized or utilized as a recipient vein in the 
temporal area.

We retrospectively examined 35 consecutive cases of 
free-flap reconstruction utilizing recipient vessels in the 
temporal region (STA/STV/MTV). The purpose of the 
present study was to evaluate the reliability of the STV/
MTV as recipient veins and to verify the utility and avail-
ability of the MTV by comparing the two veins.

PATIENTS AND METHODS
This retrospective case series study was approved by 

the institutional review board of the participating institu-
tions and conducted in accordance with the Declaration 
of Helsinki on investigation in humans. Informed con-
sent was obtained in the form of an opt-out option on the 
website.

A retrospective review of the medical records of 35 
consecutive patients who underwent free-flap reconstruc-
tion using recipient vessels in the temporal area (STA/
STV/MTV) from 2010 to 2020 at the National Cancer 
Center Hospital Japan was conducted. The recipient 
artery in all cases was the STA. Regarding recipient veins, 
the STV was the only option until May 2016; the MTV was 
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included among the options for the recipient vein begin-
ning in June 2016. The indications for MTV usage were 
dependent on the intraoperative findings. The STA and 
STV were dissected first, and then the MTV was consid-
ered an option when the STV was small and unreliable 
(STV of <2.5 mm in diameter, or when the tissue around 
the vessel was associated with considerable scarring). The 
upper two layers of the fascia (temporoparietal fascia and 
superficial layer of the deep temporal fascia) were incised 
2–3 cm anterior to the STA/STV (Fig. 1A, B). The MTV 
is usually easily visible in the temporal fat pad,5,6 just after 
cutting the second fascia.

In addition, STV/MTV calibers were evaluated using 
the results of preoperative dynamic-enhanced com-
puted tomography (CT) imaging. Two points for evalu-
ation were set: (1) at the level of the zygomatic arch 
(upper edge) and (2) at the level of the palpebral fis-
sure (Fig. 2). Both the STV and MTV were evaluated at 
Point 1; however, only the MTV was evaluated at Point 2 
owing to the occasional presence of an STV bifurcation 
at this level, thereby creating variation among cases. 
The calibers of the STV (Point 1)/MTV (Point 1)/ 
MTV (Point 2) were compared with sets of paired data 
using the Wilcoxon signed-rank test. All analyses were 
performed using the “R” software program (version 
4.0.2), and a P value less than 0.05 was regarded as sta-
tistically significant.

RESULTS
Patient characteristics and details are summarized in 

Table 1. For venous anastomosis, a microvascular venous 
anastomotic coupler (2.0 mm/2.5 mm/3.0 mm) was uti-
lized in most cases. Two cases of severe venous conges-
tion were identified before the adoption of the MTV as 

an option for the recipient vein. After the adoption of 
the MTV, the MTV was used as an alternative or addi-
tional recipient vein in 10 of the 17 cases.

The results of caliber measurements on CT imag-
ing are as follows (n = 31 [four missing values]): STV  
(Point 1): 2.40 ± 0.48 mm, MTV (Point 1): 2.49 ± 0.43 mm, 
MTV (Point 2): 2.94 ± 0.55 mm (Table  1). There was no 
significant difference between the calibers of the STV 
(Point 1) and MTV (Point 1). However, the caliber of the 
MTV (Point 2) was significantly larger than that of the 
STV (Point 1) and MTV (Point 1) (both P < 0.001).

DISCUSSION
The present study is considered to be the first to 

show that the distal portion of the MTV has a larger cali-
ber than the proximal portion in actual clinical cases, 

Fig. 1. Findings of the stv and Mtv in a patient. a, Intraoperative appearance of the preauricular region 
after recipient vessel dissection. the sta and stv were separately looped using yellow vessel tape (the 
stv was looped together with subcutaneous fat). the Mtv was visible after the double-layer fascia inci-
sion anterior to the sta/v. the Mtv had a relatively large caliber at the level of the temporal fat pad. B, 
Ct imaging of the area at the revel of the surgical site. the Mtv has a larger caliber than the sta and 
stv at this level.

Takeaways
Question: Is the temporal region reliable as a recipient 
site for free-flap reconstruction? There is concern that 
the superficial temporal vein (STV) is sometimes small, 
and the middle temporal vein (MTV) was reported to be 
usable as an alternative recipient vein.

Findings: The MTV was able to be used when the STV was 
unreliable. The caliber of the MTV in the distal region 
was significantly larger than that of the STV/MTV in the 
proximal region.

Meaning: The MTV offers an option for a recipient vein 
with greater ease of dissection in cases where the STV is 
inadequate.
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while a past cadaver study revealed the same result.5 
The STV exists alongside the STA.1,2 As such, when it is 
in good condition, there is no need for the MTV to be 
used. However, the MTV offers an option for a recipient 
vein with a larger caliber3,4 or additional venous anasto-
moses in cases where the STV is unreliable. It is easier to 
dissect the MTV at the distal portion (surrounded by a 
fat pad5,6) in comparison with the proximal portion (sur-
rounded by a cutaneous retaining ligament6,7), which 
makes the merit of the MTV stronger. However, using 
the recipient artery and vein of a different area (STA 
and MTV) requires not only dissection of another recipi-
ent vein but also separation of the flap pedicle artery 
and vein, which is associated with some additional labor 
and time; however, we consider that the merit outweighs 
the demerit.

Based on the results of the present study, the distal 
portion of the MTV can hold a venous anastomotic cou-
pler that is one size (0.5 mm) larger than the proximal 
MTV or STV. Previous studies reported significantly 
greater rates of postoperative vascular complications 
when couplers less than or equal to 2.0 mm in size were 
used,8 and more than 40% fewer revisions were required 
for each additional millimeter in coupler size.9 In addi-
tion, several meta-analyses revealed that performing 

double venous anastomosis reduces venous thrombosis 
and surgical revision compared with single anastomo-
sis.10 Therefore, the MTV is considered to be a useful and 
safe option, which increases the reliability of the tempo-
ral area as a recipient site for free-flap reconstruction.

CONCLUSIONS
The present article examined 35 consecutive cases of 

free-flap reconstruction using recipient vessels of the tem-
poral region (STA/STV/MTV) and compared the STV 
and MTV. Regarding recipient veins of the temporal area, 
flap congestion rarely occurs after performing a single 
STV anastomosis; however, the MTV can offer an option 
with a larger caliber or for an additional venous anasto-
mosis with greater ease of dissection when the condition 
of the STV is inadequate, thereby adding reliability to the 
temporal area as a recipient site.

Yu Kagaya, MD, PhD
Department of Plastic and Reconstructive Surgery

National Cancer Center Hospital
5-1-1 Tsukiji, Chuo-ku

Tokyo 104-0045
Japan

E-mail: mkagayakson@yahoo.co.jp

Fig. 2. a schematic illustration and Ct image of the stv and Mtv at the two points for evaluation. the 
Mtv is located anterior to the sta/v and posterior to the temporal branch of the facial nerve, and lies 
under the tPF and the superficial layer of the dtF. the two veins join and enter the parotid gland. the 
two dotted lines represent the two points at which caliber evaluation of stv/Mtv were done. Point 1 
is at the upper edge of zygomatic arch, and Point 2 is at the palpebral fissure. the right side shows the 
Ct image of the area at the two points for evaluation, in which the calibers of the stv and Mtv were 
measured.
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