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Background This study was conducted to evaluate the impact of choosing a
particular recipient venous system on venous patency and ﬂap survival in 652 head
and neck free ﬂap reconstructions.
Methods A retrospective review was performed. Patient factors investigated included: age, sex, type of ﬂap, tumor location, history of radiation, presence of previous
neck dissection, tumor stage, and any underlying disease. Data related with recipient
vein including the number of anastomosis, the repair technique, the type of recipient
vein, and the conﬁguration of selected venous system were examined. The impact of
patient factors and parameters related with recipient vein on the venous patency and
ﬂap survival were analyzed using bivariate and multivariate analyses.
Results Of 652 free ﬂaps, 36 ﬂaps (5.5%) were re-explored due to venous congestion
and 28 ﬂaps (77.8%) were salvaged. The overall survival rate of total free ﬂaps was
98.8%. The type of recipient venous system was found to be an insigniﬁcant factor with
respect to venous congestion and ﬂap survival in multivariate analysis. A history of
radiation treatments was the only factor associated with a higher risk of venous
compromise (odds ratio [OR] ¼ 13.138, p < 0.001) and a lower rate of ﬂap survival
(OR ¼ 20.182, p ¼ 0.002).
Conclusion The selection of recipient venous systems has no impact on venous
patency and ﬂap survival. History of radiation treatment was the only factor associated
with venous congestion and ﬂap failure. Since no single method can ensure a successful
reconstructive result, selecting the optimal recipient vein should be based on individual
patient factors and the surgeon’s experience.

Microvascular free tissue transfer has become a reliable option
for head and neck reconstruction. Overall, the success rates of
microvascular reconstructions that have been reported are
favorable with mostly greater than 95%.1–3 Numerous vascular
options are available due to a rich vascular network in the head
and neck region, giving the reconstructive surgeons greater

ﬂexibility and versatility. Despite the reliability of microvascular reconstruction, vascular compromise of free tissue transfer,
mostly occurring as venous thrombosis, still remains problematic in up to 10% of cases. A variety of factors related with ﬂap
outcomes have been implicated in the literature, including the
patient demographics and microsurgical conditions.1–4 Above
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all, choosing an optimal vein has been an essential problem, as
surgeons are often faced with the challenging situations,
especially in patients with frozen neck.
Traditionally, the relationship between the number of
venous anastomosis and venous compromise has been an
old subject of controversy.5–11 Several studies have focused
on the number of anastomosis in terms of the ﬂap venous
system. The result of meta-analyses examining over 3,000 free
ﬂaps advocated dual venous anastomoses to reduce the occurrence of thromboses and overall ﬂap failure.5,6,12 Other
authors supported one venous anastomosis given that venous
blood ﬂow velocities are slower in dual venous anastomoses
that may theoretically increase the risk of thromboses.7 They
have reported no difference in the ﬂap viability between single
and dual venous anastomoses.7,8
However, we should also consider that the success of free
tissue transfer depends not only on choosing the ﬂap veins, but
also the recipient veins. In general, the selection is divided into
two types: veins from the internal jugular system and those
from the subclavian venous system (SVS). Although several
studies have assessed the effect of choosing a particular
recipient venous system on venous patency and ﬂap survival,
sample sizes were often small to moderate, reconstructive
method was limited to single ﬂap, and detailed documentations regarding venous anastomotic conﬁgurations were lacking. Given these considerations, we retrospectively reviewed
652 cases in a single center regarding head and neck reconstructions with various free ﬂaps to clarify the outcomes
concerning the rate of venous insufﬁciency and ﬂap survival
based on the selection of recipient venous systems.

Methods
A retrospective review of 652 free ﬂaps used for head and
neck reconstructions following tumor ablation in 588
patients during the period of January 2005 to December 2015
was performed. This was a consecutive series, with all
operations performed by a single reconstructive unit comprised of six surgeons (more than half of the reconstructive
procedures were performed by one senior surgeon, J.W.C.).
All patients who underwent emergent exploration due to
ﬂap compromise within 7 days after the initial operation
were selected for the study.
The venous system selection was based on the location of the
defect, size matching, the proximity between the ﬂap and
recipient vein, intrinsic vessel quality, favorable pedicle geometry to prevent kinking or compression, and surgeon preference. Flaps that were designed to use interpositional vein grafts,
arteriovenous loops, and cephalic turnovers were excluded in
this study. We preferred end-to-end anastomosis when possible, except in situations with a signiﬁcant mismatch in lumen
diameters (greater than 2:1) or poor vessel quality in frozen
necks. All anastomoses were hand-sewn with an interrupted
manner with 8–0 or 9–0 nylon sutures. The anastomotic
coupler was not used in any cases in this study.
Pharmacologic agents were used to facilitate the patency
of microanastomoses. Lipoprostaglandin E1 (Eglandin;
Welﬁde Korea, Seoul, Korea) was administered intravenously
Journal of Reconstructive Microsurgery

Vol. 36

No. 2/2020

for 7 days postoperatively. Low-molecular-weight heparin
(Clexane; Sanoﬁ-Aventis, U.S. LLC) was used until the patient
began ambulation.
Flap monitoring was consistently performed by observing
the surface color, turgor, capillary reﬁll, pinprick test, and
ultrasound Doppler signals (if required) every hour for the ﬁrst
72 hours, every 3 hours for the next 48 hours with gradual
tapering to every 8 hours until day 7. Flaps that were buried
were evaluated by ultrasound Doppler signals or by using a
part of the skin paddle as a monitoring ﬂap, especially for
hypopharyngeal reconstructions. When impaired circulation
was identiﬁed, the patient was immediately taken back to the
operating room for re-exploration.
The primary outcome measurements were determined as
follows: incidence of venous congestion, rates of successful
salvage of compromised ﬂaps, and survival rates of total free
ﬂaps. Details of patient characteristics were recorded, including
age, sex, type of ﬂap used for reconstruction, tumor location,
history of radiation treatments, presence of previous neck
dissections, tumor stage (T stage), and underlying conditions
(hypertension, diabetes mellitus, smoking). Relationship
between ﬂap outcomes and patient factors were analyzed using
Pearson’s chi-squared test or Fisher’s exact test. The parameters
related with recipient vein features included the number of
venous anastomosis, the technique for microvascular repair,
the type of recipient vein, the type of recipient venous system,
and detailed conﬁguration of the selected venous system. The
type of recipient venous system was categorized into three
types depending on the outﬂow tract, ﬂaps draining into an
internal jugular venous system (IJVS), ﬂaps draining into a SVS,
and ﬂaps draining into both IJVS and SVS. In addition, detailed
conﬁguration of selected venous system considering the number of anastomosis to each venous system were reviewed: ﬂaps
draining into a single IJVS vein, ﬂaps draining into a single SVS
vein, ﬂaps draining into two IJVS veins, ﬂaps draining into two
SVS veins, and ﬂaps draining into both IJVS and SVS veins. The
impact of recipient vein features on the incidence of venous
congestion, the salvage rates of compromised ﬂaps, and the
survival rates of total ﬂaps was analyzed with statistical
methods. For bivariate analysis, Pearson’s chi-squared test
was used, while Fisher’s exact test was used for categorical
values. Multivariate logistic regression was performed to evaluate the association of the selected recipient vein with the
venous compromise and ﬂap survival while controlling for
possible confounders. Variables included: age, sex, ﬂap type,
tumor location, underlying disease, conﬁguration of microanastomosis, and the type of selected venous system. Odds
ratios (ORs) with 95% conﬁdence intervals were investigated
and the level of signiﬁcance adopted was 5% (α ¼ 0.05). These
analyses were performed using the SPSS software (IBM SPSS
Statistics, version 21, Chicago, IL).

Results
Between January 2005 and December 2015, a total of 652 free
ﬂaps used for head and neck reconstructions in 588 patients
were included. Of 588 patients, 446 (68.4%) patients were men
and 206 (31.6%) were women (mean age, 55.71  14.81 years;
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range, 16–98 years). Free ﬂaps utilized in this study included
the radial forearm(n ¼ 308, 47.2%), the anterolateral thigh
(ALT) perforator (n ¼ 235, 36%), the ﬁbular (n ¼ 34, 5.2%), the
medial sural artery perforator (MSP)(n ¼ 21, 3.2%), and other
various free ﬂaps (n ¼ 54, 8.3%). Free ﬂap reconstruction was
performed in the oropharyngeal (n ¼ 378, 58%), laryngopharyngeal (n ¼ 76, 11.7%), mandibular/maxillary (n ¼ 62, 9.5%),
and other regions (n ¼ 136, 20.9%). Patient charts were
reviewed to evaluate their radiation treatment histories,
neck dissections, tumor stages, smoking status, and underlying
diseases (►Table 1).
Of 652 free ﬂaps, 36 ﬂaps (5.5%) were re-explored within
7 days from the initial surgery due to venous congestion and 28
ﬂaps (77.8%) were salvaged. Flap failure occurred in 8 cases (3
radial forearm, 4 ALT, and 1 MSP) with an overall ﬂap survival
rate of 98.8%. A single venous anastomosis was performed in
358 ﬂaps (54.9%), while dual venous anastomoses were per-
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formed in 294 ﬂaps (45.1%). End-to-end anastomoses were
preferentially performed in our center (n ¼ 643, 98.6%), whereas end-to-side techniques were involved in other cases (in our
data, end-to-end anastomosis to the internal jugular vein [IJV]
represented the employment of their side branches, while endto-side anastomosis indicated direct connection to IJV itself). For
IJVS, the IJV branch (n ¼ 450, 47.6%) was the most commonly
used, followed by the superior thyroidal (n ¼ 161, 17%), the
facial (n ¼ 102, 10.8%), and the lingual (n ¼ 3, 0.3%) veins. For
SVS, the external jugular vein (EJV) (n ¼ 151, 16%) was the most
frequently used, followed by the superﬁcial temporal (n ¼ 26,
2.7%), the anterior jugular (n ¼ 22, 2.3%), the transverse cervical
(n ¼ 19, 2%), and other veins. The type of selected venous system
was categorized in three ways demonstrated by ﬂaps draining
into the IJVS (n ¼ 445, 68.3%), the SVS (n ¼ 94, 14.4%), and both
the IJVS and the SVS (n ¼ 113, 17.3%). More speciﬁc classiﬁcations were described depending on the number of anastomosis

Table 1 Impact of patient characteristics on venous insufﬁciency and ﬂap survival

Sex
Flap type of
reconstruction

Tumor
location

History of
radiation

652 (100)

36 (5.5)

<50

181 (27.8)

11 (6.1)

50 and <60

189 (29)

9 (4.8)

7 (77.8)

187 (98.9)

>60

282 (43.3)

16 (5.7)

13 (81.3)

279 (98.9)

Male

446 (68.4)

25 (5.6)

Female

206 (31.6)

11 (5.3)

Radial forearm

308 (47.2)

21 (6.8)

Anterolateral thigh

235 (36)

11 (4.7)

7 (63.6)

231 (98.3)

Fibula

34 (5.2)

2 (5.9)

2 (100)

34 (100)

1 (50)

28 (72.2)
0.848

0.89

8 (72.7)

20 (80)
18 (85.7)

0.872

0.629

178 (98.3)

441 (98.9)

0.32

305 (99)

21 (3.2)

2 (9.5)

54 (8.3)

0

Oral/Oropharynx

378 (58)

26 (6.9)

Laryngopharynx

76 (11.7)

3 (3.9)

1 (33.3)

74 (97.4)

Mandible/Maxilla

62 (9.5)

4 (6.5)

3 (75)

61 (98.4)

Other region

136 (20.9)

3 (2.2)

3 (100)

136 (100)

No

557 (85.4)

17 (3.1)

95 (14.6)

19 (20)

No

544 (83.4)

24 (4.4)

Yes

108 (16.6)

12 (11.1)

Tumor
stage

T0-T2

227 (34.8)

17 (7.5)

T3-T4

426 (65.2)

19 (4.5)

Diabetes
mellitus

No

571 (87.6)

33 (5.8)

Yes

81 (12.4)

3 (3.7)

Hypertension

No

467 (71.6)

26 (5.6)

Yes

185 (28.4)

10 (5.4)

No

288 (44.2)

12 (4.2)

Yes

364 (55.8)

24 (6.6)

0.826

0.718

203 (98.5)

Others

Yes

p-Value

644/652
(98.8)

8 (72.7)
0.275

Flap
survival
(%)

Medial sural

Previous
neck
dissection

Smoking

Successful
salvage
(%)

p-Value

Venous
insufficiency
(%)

Number
Age (y)

p-Value

No. (%)

0.425

20 (95.2)
54 (100)

0.198

21 (80.8)

<0.001

16 (94.1)

0.005

20 (83.3)

0.218

0.026

556 (99.8)

0.257

540 (99.3)

12 (63.2)

15 (88.2)

0.444

25 (75.8)

0.153

225 (99.1)

0.334

563 (98.5)

0.178

9 (75)

0.558
0.284

81 (12.6)
0.486

7 (70)
19 (79.2)

0.01

419 (98.6)

3 (100)
21 (80.8)

<0.001

104 (96.3)

13 (68.4)

0.935

0.387

88 (92.6)

8 (66.7)
0.108

373 (98.7)

462 (98.9)

0.565

182 (98.4)
0.777

285 (99)

0.702

359 (98.6)
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in each venous system and were composed of ﬁve types
including ﬂaps draining into a single IJVS vein (n ¼ 287, 44%),
a single SVS vein (n ¼ 71, 10.9%), two IJVS veins(n ¼ 158, 24.2%),
two SVS veins (n ¼ 23, 3.5%), and two IJVS and SVS veins (n ¼
113, 17.3%).
In bivariate analysis, there was no difference in the
incidence of venous congestion, the salvage rates of compromised ﬂaps, and the survival rates of total ﬂaps in terms of
age, sex, type of ﬂap, tumor location, tumor stage, smoking
status, and underlying disease status. However, a higher rate
of venous compromise was noted in patients who previously
had radiation treatments (20% vs. 3.1%, p < 0.001) and a prior
history of neck dissection (11.1% vs. 4.4%, p < 0.005). Flap
survival was also signiﬁcantly lower in patients who previously had radiation treatments (92.6% vs. 99.8%, p < 0.001)
and a prior history of neck dissections (96.3% vs. 99.3%, p ¼
0.01). Flaps with two vein anastomoses showed a higher rate
of venous compromise compared with a one vein anastomosis (7.8% vs. 3.6%, p ¼ 0.02). The end-to-side repair technique
appeared to have a negative effect on ﬂap survival, but the

small number of subjects was considered a limitation of our
study. The type of individual vein had no signiﬁcant association with venous congestion and ﬂap survival. For subgroup
analysis of superﬁcial and deep vein, no signiﬁcant difference
of venous congestion and ﬂap survival was found in either
the IJVS or SVS group. However, different rates of venous
congestion were identiﬁed in terms of subcategories by the
number of anastomosis in each venous system; higher
thrombosis was noted when two veins of IJVS were used
for anastomosis (n ¼ 17, 10.8%) (►Tables 1 and 2). Comparisons of venous congestion and ﬂap survival based on
parameters related with anastomotic features of recipient
vein are described in ►Figs. 1 and 2.
A multivariate logistic regression analysis was performed
for venous compromise and ﬂap survival associated with
patient factors and parameters related to recipient vein
features. A history of radiation treatments was the only
factor associated with a higher risk of venous compromise
(OR ¼ 13.138, p < 0.001) and lower rates of ﬂap survival
(OR ¼ 20.182, p ¼ 0.002). The type of recipient venous

Table 2 Impact of parameters related with recipient vein features on venous insufﬁciency and ﬂap survival
Variables

Subvariables

No. (%)

Venous
insufficiency

p-Value

Successful
salvage

p-Value

Flap
survival

p-Value

Number of
microanastomosis

One-vein

358 (54.9)

13 (3.6)

0.02

9 (69.2)

0.354

354 (98.9)

0.779

Two-vein

294 (45.1)

23 (7.8)

Microvascular
repair technique

End-to-end only

643 (98.6)

35 (5.4)

0.09

28 (80)

0.058

636 (98.9)

End-to-end plus End-to-side

3 (0.5)

1 (33.3)

End-to-side only

6 (0.9)

0

Type of
recipient vein

Type of recipient vein
Internal jugular venous system

Detailed
conﬁguration
of selected
venous system

290 (98.6)

0 (0)

6 (100)
0.365

0.185

0.66

0.307a

0.153a

0.311a

450 (47.6)

20 (4.4)

14 (70)

444 (98.7)

Superior thyroidal vein

161 (17)

9 (5.6)

9 (100)

161 (100)

Facial vein

102 (10.8)

1 (1)

1 (100)

102 (100)

Lingual vein

3 (0.3)

0

3 (100)
0.102b

Anterior jugular vein

22 (2.3)

External jugular vein
Transverse cervical vein

0.29b

1 (4.5)

0 (0)

151 (16)

2 (1.3)

1 (50)

19 (2)

0

Retromandibular vein

5 (0.5)

1 (20)

Occipital vein

2 (0.2)

0

Superﬁcial temporal vein

26 (2.7)

2 (7.7)

Subclavian vein branch

5 (0.5)

0

0.673b
21 (95.5)
150 (99.3)
19 (100)

1 (100)

5 (100)

2 (100)

26 (100)

2 (100)

5 (100)

IJVS

445 (68.3)

26 (5.8)

SVS

94 (14.4)

5 (5.3)

4 (80)

92 (97.9)

Both IJVS and SVS

113 (17.3)

5 (4.4)

3 (60)

112 (99.1)

0.837

287 (44)

9 (3.1)
4(5.6)

3 (75)

70 (98.6)

Two veins of IJVS/IJVS

158 (24.2)

17 (10.8)

15 (88.2)

156 (98.7)

Two veins of SVS/SVS

23 (3.5)

1 (4.3)

0 (0)

22 (95.7)

Two veins of SVS/IJVS

113 (17.3)

5 (4.4)

4 (80)

112 (99.1)

No. 2/2020

0.263

440 (98.9)

71 (10.9)

Vol. 36

6 (66.7)

0.588

Single vein of SVS

Journal of Reconstructive Microsurgery

0.019

21 (80.8)

Single vein of IJVS

Abbreviations: IJVS, internal jugular venous system; SVS, subclavian venous system.
a
Subgroup analysis among veins of the IJVS.
b
Subgroup analysis among veins of the SVS.

<0.001

2 (66.7)

Internal jugular vein branch

Subclavian venous system

Type of selected
venous system

19 (82.6)

284 (99)

0.678

0.725
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Fig. 1 Comparison of venous congestion based on parameters related with anastomotic features of recipient vein in bivariate analysis. (A) Rate
of venous congestion based on number of anastomosis. (B) Rate of venous congestion based on venous anastomotic conﬁguration. (C) Rate of
venous congestion based on recipient drainage system. (D) Rate of venous congestion based on number of anastomosis and recipient drainage
system. ETE, end-to-end; ETS, end-to-side; IJVS, internal jugular venous system; SVS, subclavian venous system.

system was found to be an insigniﬁcant factor with respect to
venous compromise and ﬂap survival after adjusting for ﬂap
type, tumor location, tumor stage, history of radiation treatments and neck dissection, number of anastomoses, and
anastomotic conﬁgurations.

Discussion
Selection of the optimal recipient vein is crucial for the
success of free tissue transfers in the head and neck region.
Various options are available due to a rich vascular network
in this region which makes it difﬁcult for surgeons to choose
a suitable vessel. As with other areas of the body, superﬁcial
and deep venous systems exist in the neck region. Although it
is difﬁcult to sharply deﬁne the cutoff between the superﬁcial and deep venous systems due to anatomic variations in
neck veins,13,14 we regard these vascular networks as two
independent systems: the SVS and the IJVS, respectively. The
SVS is characterized by drainage from the external jugular
and anterior jugular veins running from the superﬁcial or
subcutaneous tissues and from the transverse cervical vein

running deep or superﬁcial to the omohyoid muscle. The IJV,
which represents the deep system, is located within the
carotid sheath underneath the cervical deep fascia forming
multiple branches in the neck.
No consensus has yet been reached regarding whether to
use the internal jugular or the SVS.15 Most authors reported
that each system is equally reliable,4,15–18 while other
studies supported that IJVS is the ideal recipient if technically feasible.19–21 Although debates over which system is
more adequate are currently in progress (summarized
in ►Table 3), each system has its own advantages and
disadvantages. The IJVS provides a wide range of choices
with its multiple branches and has merits in facilitating venous
ﬂow by negative intrathoracic pressure during inspiration.
Some studies brought up the issue of IJV thromboses, reporting
up to 30% of cases in early postoperative period, and this might
threaten some to use IJV especially in frozen neck.22–24 Despite
this high rate of thrombosis, however, there does not seem to
be a correlation between IJV thrombosis and free ﬂap survival.
In general, IJV thromboses in early postoperative period are
found in radiographic imaging with higher possibility of the
Journal of Reconstructive Microsurgery
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Fig. 2 Comparison of ﬂap survival based on parameters related with anastomotic features of recipient vein in bivariate analysis. (A) Rate of ﬂap
survival based on number of anastomosis. (B) Rate of ﬂap survival based on venous anastomotic conﬁguration. (C) Rate of ﬂap survival based on
recipient drainage system. (D) Rate of ﬂap survival based on number of anastomosis and recipient drainage system. ETE, end-to-end; ETS, end-toside; IJVS, internal jugular venous system; SVS, subclavian venous system.

artifact, and are mostly placed in subclinical situation in terms
of ﬂap viability.
Since the IJVS has been used as the current standard, the
external and anterior jugular veins have not been routinely
chosen as recipient options. Compared with the IJV, they seem
to be unfavorable for recipients due to their superﬁcial location
and relatively low-ﬂow velocity, which makes them vulnerable
to external compression and neck movement and considerable
intimal damage by surgical manipulation during neck
dissections.20 However, it implies that the surgeon could preserve these superﬁcial veins deliberately during neck dissection.
The selection of the recipient vein can be determined preoperatively depending on the type of neck dissection.25 Yagi et al
suggested that the EJV could be a better option in modiﬁed
radical neck dissections while the IJV could be an optimal choice
in supraomohyoid dissections.25 Moreover, given the commonly observed thrombosis of IJVs in the early postoperative period
after neck dissections,22–24 the external and anterior jugular
veins can be feasible options as the sole recipient vessel.15
In our series, the selection of two veins seemed to increase
the risk of venous congestion and ﬂap loss in the bivariate
Journal of Reconstructive Microsurgery

Vol. 36

No. 2/2020

analysis. Speciﬁcally, using two veins from IJVS was related
with increased risk of venous congestion, while other types of
venous conﬁgurations were associated with a relatively lower
risk. However, no relationship between the number of venous
anastomosis and ﬂap complication was found after adjusting
for confounders in the multivariate analysis. And the type of
selected venous system and their detailed conﬁguration were
found to be insigniﬁcant with respect to ﬂap complication.
Consequently, history of irradiation was the only factor that
increased the risk of venous congestion in the multivariate
analysis. In reality, given that the patients who had been
irradiated were expected to have unfavorable microsurgical
conditions, the surgeon is likely to perform dual anastomoses
as he might not be certain of ﬂap viability. Thus, we considered
that an additional anastomosis itself did not increase the risk of
venous congestion; instead, other vulnerable conditions might
coexist and contribute to adverse results.
In fact, determining the recipient vein varies by the
surgeon’s preference and individual patient factors. To
achieve optimal results, surgeons should deliberate on factors affecting the priority of the recipient vessel selection. In
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Various

Various

Nahabedian
et al 4

Kubo et al30
(Case report)

IJV plus EJV system

IJV system

1

1

IJV system

2

IJV system

EJV system

Other vein

82

20

IJV system

215

80

EJV system

IJV system

72

489

EJV system

30

Non-EJV system

21

IJV plus EJV system

34

EJV system

EJV system

49

IJV system

Ipsilateral EJV (IJV resected)

53

268

Ipsilateral EJV (IJV intact)

20

319

Contralateral IJV

42

IJV plus EJV system

101

Ipsilateral IJV

EJV system

140

308

IJV system

251

Two-vein

Two-vein

One-vein

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

Two-vein

One-vein

One-vein
(N ¼ 209)
Two-vein
(N ¼ 42)

Two-vein

Two-vein

One-vein

One-vein

Number of
anastomosis

ETS (IJV) ETE (EJV)

ETS

ETS

91 cases with ETE,
11 cases with ETS

686 cases with ETE,
100 cases with ETS

For IJV, 68 cases with
ETE, 4 cases with ETS

ETS

N.A.

For EJV, 295 cases with
ETE,18 cases with ETS
For IJV, 172 cases with
ETE,208 cases with ETS

ETE with coupler

N.A.

N.A.

N.A.

Microvascular
repair technique

1/1 (100)

1/1 (100)

2/2 (100)

2/20 (10)

6/80 (7.5)

4/82 (4.9)

13/215 (6.0)

18/489 (3.7)

2/72 (2.8)

4/30 (13.3)

N.A.

1/34 (2.9)

10/268 (3.6)

7/319 (2.1)

12/53 (22.6)

2/20 (10)

2/42 (4.7)

36/308 (11.7)

0/101 (0)

11/140 (7.9)

13/251 (5.2)

0/135 (0)

1/29 (3.4)

0/86 (0)

6/65(9.2)

Venous
insufficiency
(%)

N.A.

95.10%

98.9%

94.1%

96%

97%

97.9%

98%

98%

99%

Overall
flap
survival

Two independent venous systems may
work for ﬂap survival

Flap failure was not related to the choice of
recipient vessel

No difference was found in ﬂap compromise based on venous anastomotic
conﬁguration

IJ system should be the ideal recipient
under caution with IJV thrombosis

Use of external jugular vein as sole recipient does not increase free ﬂap failures

The external jugular vein is safe and comparable to the internal jugular vein as a
recipient vessel

In case of ipsilateral IJ resection, anastomosis should be performed at the contralateral IJ rather at the ipsilateral EJ

Two venous anastomoses using both systems improve ﬂap survival

Two independent recipient neck venous
system afford protection against
venous failure

IJVS should be used as a recipient vessel

Recommendations
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Abbreviations: ALT, anterolateral thigh perforator free ﬂap; EJV, external jugular vein; EJVS, external jugular venous system; ETE, end-to-end; ETS, end-to-side; IJV, internal jugular vein; IJVS, internal jugular venous
system; N.A., not applicable; RFFF, radial forearm free ﬂap.

Various

Various

Hong et al 16

Francis et al 17

Various

Ibrahim
et al 15

Various

RFFF,
ALT

Reiter and
Baumeister27

Fukuiwa
et al 20

Various

Dual venous system

135

Ross et al18

Single venous system

IJV system

86

RFFF

Ichinose
et al 29

29

EJV system

65

Various

Chalian
et al 19

Selection of venous system

Number
of
subjects

Type
of
flap

Reference

Table 3 Summary of studies regarding the efﬁcacy of recipient venous system in head and neck reconstruction
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order of our preference, the IJV tributaries are explored ﬁrst,
considering the expected inset of ﬂap and pedicle geometry.
In majority of cases, the selection of recipient vein will not be
an issue for an experienced surgeon, but circumstances arise
when suitable recipient vessels are scarce due to a frozen
neck. In these situations, veins draining into the SVS, most
commonly the external jugular, can be used as alternative
drainage routes. In our results, we found no signiﬁcant
differences when comparing the SVS and IJVS with respect
to ﬂap viability. The transverse cervical vein is another
reliable option that can be transposed with sufﬁcient length
and tends to be less affected by irradiation and ablative
procedures. Shih et al recommended the use of retrograde
limb of the superﬁcial temporal vein as an alternative option
in severely vessel-depleted neck.26 They emphasized that the
macro- and microvenous connection between venous system allowed direct ﬂow through certain valves and therefore
enabled the venous drainage against to the reverse ﬂow. In
case when the IJV was sacriﬁced during neck dissection or
when it was totally occlusive, the integrity of the EJV had to
be evaluated as reduced ﬂow in the deep system may lead to
elevated resistance in the superﬁcial vein. Reiter and Baumeister reported higher risk of ﬂap failure when anastomosis was performed to the EJV in case of ipsilateral IJV
resection.27 This might attribute to the variation of EJV, as
it inserts into proximal IJV instead of the subclavian vein, in
around 65% of the cases.27
Possible limitations of our study include the limited number
of procedures performed using the end-to-side technique,
which makes it difﬁcult to compare the effect of repair
technique on ﬂap viability. The advantages of end-to-side
techniques are now widely accepted and overcome vessel
mismatch problems.28 Similar successes have been noted
when compared with end-to-end techniques.17 Another drawback was the exclusion of procedures performed with vein
grafts and ﬂaps connected with contralateral neck veins. This
might have reduced the rate of venous problems and increased
the rate of ﬂap survival as they are highly associated with
vessel depleted conditions.

2 Suh JD, Sercarz JA, Abemayor E, et al. Analysis of outcome and

3

4

5

6

7

8
9

10

11

12

13

14

15

16

Conclusion
The selection of recipient venous systems does not affect the
risk of venous congestion and ﬂap survival. A history of prior
radiation therapy was the only factor associated with venous
congestion and ﬂap failure. Since no single method can
ensure a successful reconstructive result, selecting the optimal recipient vein should be based on individual patient
factors and the surgeon’s experience.
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