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Introduction: The anastomosis is the most critical component of free tissue transfer in head
and neck reconstruction. The classical hand-sewn technique ensures high success rates.
Nonetheless, it is technically demanding. In the last decades, several alternatives have been
proposed, of which the coupler device has undoubtedly demonstrated the best results. We
aim to compare our experience in head and neck free tissue transfer either using the hand
sewn technique (HSA) or the microvascular coupler device (MVCD)

Material and methods: A total of 89 patients met the inclusion criteria. Of these, 42 underwent
the MVCD technique and 47 the HSA technique. Results in terms of flap loss and venous
thrombosis were analysed.

Results: In the first group (HSA) 3 cases of venous thrombosis were found (6,3 %). On the
other hand, in the second group (MVCD) 2 cases of venous thrombosis were found (4,7 %)
and 4 flaps were lost (9,5 %). In the MVCD group, the coupler size most frequently used in
the anastomosis was the 2 mm coupler device (60 %).

Conclusion: We found a lower rate of venous thrombosis in the MVCD group (4,7 % vs. 6,3 %).
Nonetheless, the success rate in the HSA group regarding flap loss was higher (4,2 % vs. 9,5
% flap loss). Overall complication rate was 14,28 % in the MVCD group, compared to 14,89%
in the HSA group. Interestingly, three of the four flaps lost in the MVCD group were used in
reconstruction of maxillary defects (two FFF and one RFFF).
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El dispositivo coupler para anastomosis venosa: un estudio
comparativo retrospectivo

RESUMEN

Palabras clave:

Anastomosis venosa, dispositivo
coupler, microcirugia,
reconstruccién con colgajo libre.

Introduccién: La anastomosis es el componente mas critico de la microcirugia reconstructiva en
cabeza y cuello. La técnica clasica de sutura a mano garantiza altas tasas de éxito. Sin embargo, es
técnicamente exigente. En las Gltimas décadas se han propuesto varias alternativas, de las cuales
el dispositivo coupler es sin duda el que ha demostrado mejores resultados. Nuestro objetivo es
comparar nuestra experiencia en microcirugia de tejido de cabeza y cuello, ya sea utilizando la
técnica de sutura a mano (HSA) o el dispositivo coupler microvascular (MVCD).

Material y métodos: Un total de 89 pacientes cumplieron los criterios de inclusién.
De ellos, a 42 se les realizé la técnica MVCD y a 47 la técnica HSA. Se analizaron
los resultados en términos de pérdida del colgajo y trombosis venosa.

Resultados: En el primer grupo (HSA) se encontraron 3 casos de trombosis venosa (6,3 %). Por
otro lado, en el segundo grupo (MVCD) se encontraron 2 casos de trombosis venosa (4,7 %) y
se perdieron 4 colgajos (9,5 %). En el grupo MVCD, el tamaiio de acoplador mas utilizado en
la anastomosis fue el dispositivo acoplador de 2 mm (60 %).

Conclusién: Encontramos una menor tasa de trombosis venosa en el grupo MVCD (4,7 % vs. 6,3 %).
No obstante, la tasa de éxito en el grupo HSA con respecto a la pérdida del colgajo fue mayor (4,2
% frente a 9,5 % de pérdida del colgajo). La tasa general de complicaciones fue del 14,28 % en el
grupo MVCD, en comparacién con el 14,89 % en el grupo HSA. Curiosamente, tres de los cuatro
colgajos perdidos en el grupo MVCD se utilizaron en la reconstrucciéon de defectos maxilares

(dos FFF y uno RFFF).

INTRODUCTION

Free flap reconstruction of head and neck defects is a chal-
lenging and complex surgical procedure. With the recent ad-
vances in microsurgery, overall flap survival rate exceeds 95 % in
mostinstitutions!. Microvascular anastomosis is considered to be
the most critical determinant of successful free-tissue transfer??,
being venous thrombosis the main cause of vascular failure.

Anastomosis completed by hand-sewn technique using 8-0 or
9-0 nylon is a traditional and standard approach practiced for
many years®. Nonetheless, hand-sewn anastomosis (HSA) is
very time-consuming, requires an exquisite and fine technique
and can result in operator fatigue, which can lead to inaccurate
vessel sewing*. Furthermore, it is subject to several complica-
tions such as laceration of the endothelial lining, low patency,
dehiscence, the presence of foreign bodies (sutures) in the lu-
men, etc.?’,

In recent years, the need to reduce surgical time and compli-
cations associated to the microvascular anastomosis has led to
the development of new devices, and the ring pin anastomotic
coupling device has been proved to be the most reliable®. The
microvascular coupling device (MVCD) as we know today was
described in the 90’s and has gained popularity since.

The MVCD has demonstrated in several studies to reduce
operating time, minimize time of ischemia, complications
and increase flap survival rates?%?. It is mostly used in venous
anastomoses, both end-to-end and end-to-side, as the wall
structure of the veins presents less of a technical challenge
for mechanical anastomosis?®. The experience in its use in
arterial anastomosis is scarce and controversial®.

In this study we aim to compare the results and micro-
anastomosis-related complications between patients under-
going head and neck free flap reconstruction either using the
MVCD or the classic HSA technique for venous anastomosis.

MATERIAL AND METHODS

We retrospectively collected patients that consecutively
underwent free flap head and neck reconstruction at our de-
partment between June 2016 and January 2022. The first group
included patients operated before July 2018, who received the
HSA technique for venous anastomosis. The second group in-
cluded patients operated from July 2018 on, who received the
MVCD technique. Patients in this second group in whom ves-
sel size lower than 1,5 mm was observed intraoperatively or
in whom and end-to-side anastomosis was planned under-
went anastomosis using the HSA technique instead.

Data regarding age, reason for surgery, location of the
defect, recipient vessels used for anastomosis, size of the
coupler device used, and type of flap were collected. Com-
plications associated to the microvascular anastomosis were
recorded (thrombosis, failure of the anastomosis, bleeding,
kinking etc.). Flap loss and venous thrombosis rates were cal-
culated for both groups and compared.

The authors perform the single-venous anastomosis tech-
nique in free flap reconstruction since they believe that a
double-venous anastomosis approach may reduce flow and
increase the risk for venous thrombosis. There is a lack of con-
sensus regarding superiority of one or another technique, and
results in the literature are controversial'®''. Mostly, decision
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to perform a second venous anastomoses should be guided by
anatomical location, vessel lie, flap size, and intraoperative vi-
sual assessment!. This topic is out of the scope of this article.

No conflicts of interest are reported by the authors. This
study has been approved by the Committee in Ethics of Hos-
pital La Paz.

RESULTS

A total of 89 patients were included. The first group includ-
ed 47 patients, of whom 16 were women (34 %) and 31 were
men (66 %). Mean age is in this group was 48,9 years (Range
[7-88]). The main reason for surgery in these patients was
squamous cell carcinoma (SCC, 51 %) and the most frequent
location of the defect was the oral cavity (49 %). These data is
presented in Table I.

Table I. Main reason for surgery and location of the defect

in the HSA group of patients.

Location of

Reason for surgery  Patients the dafect

SCC 24 (51 %) Oral cavity 23 (49 %)

Facial palsy 15 (32 %) Hemifacial 15 (32 %)

Oncological 6(13%)  Mandible 5 (11 %)

sequalae

Ameloblastoma 1(2%) Maxilla 2 (4 %)

Osteoradionecrosis 1(2 %) Nasal region 1(2 %)
Scalp 1(2%)

SCC: squamous cell carcinoma.

Regarding the most frequently used recipient vessels these
were the facial artery (47 %), followed by the superior thyroid
artery (42 %) and the facial vein (38 %) and common trunk of
the internal jugular vein (IJV, 38 %). These data is presented
in Table II.

Table II. Receptor vessels used for microvascular
anastomosis in the HSA group.

Receptor vessels Patients Patients
Superior thyroid 20 (42 %) Common 18 (38 %)
artery trunk
Facial artery 23 (49 %) Facial vein 18 (38 %)
Lingual artery 1(2%) v 9 (19 %)
Occipital artery 1(2%) Temporal vein 1 (2 %)
Ascending o o
pharyngeal artery 1@%) BV 12%)
Temporal artery 1(2%)

IJV: internal jugular vein. EJV: external jugular vein.

Different types of flaps were used in this cohort. The flap
that was used the most in this group was the gracillis flap for
facial reanimation (32 %), followed by the radial forearm free
flap (23 %) and the anterolateral thigh free flap (21 %). These
data is presented in Table III.

Table III. Type of free flaps used in the HSA group.

Type of flap Patients
Gracillis 15 (32 %)
ALT 10 (21 %)
REFF 11 (23 %)
EFFF 8 (17 %)
AMT 1(2%)
Ulnar artery forearm flap 1(2%)
Scapula osteocutaneous flap 1(2%)

ALT: anterolateral thigh flap. RFFF: radial forearm flap. FFF: fibula free
flap. AMT: anteromedial thigh flap.

The second group included 42 patients, including 20 women
(48 %) and 22 men (52 %). Mean age in this group was 53,6 years
(Range [10-84]). Similarly, the main reason for surgery in these
second group of patients was SCC (54 %), and the most frequent
location of the defect was the oral cavity (69%) Table IV. The
most frequently used receptor vessels were the superior thyroid
artery (43 %) and the common trunk of the IJV (43 %). These data
is presented in Table V. The most frequent flap in this group was
the ALT flap (45%) These data is displayed in Table VI.

Table IV. Main reason for surgery and location of the
defect in the MVCD group of patients.

Location of the

Reason for surgery  Patients defect

SCC 23(55%) Oralcavity 29 (69 %)
Oncological sequalae 9 (22 %) Hemifacial 3 (7 %)
Facial palsy 2 (5 %) Orbit 3(7 %)
Maxillary atrophy 2 (5 %) Skull base 3(7 %)
:::fg ::;?:: 1(2%)  Nasalregion 2 (5 %)
Trauma sequelae 1(2 %) Mandible 2 (5 %)
Basal cell carcinoma 1 (2 %) Maxilla 2 (5 %)
Osteoma 1(2%) Maxillary sinus 2 (5 %)
gty

Odontoma sequelae 1(2%)

SCC: squamous cell carcinoma

Table V. Receptor vessels used in the anastomosis in the
MVCD group.

Receptor vessels Patients Patients
Superior thyroid 18 (4 %) Common 18 (43 %)
artery trunk
Facial artery 15 (36 %) Facial vein 10 (24 %)
Temporal artery 5 (12 %) Temporal vein 5 (12 %)
Lingual artery 2 (4 %) EJV 4 (9 %)
ECA 1(2 %) v 3(7 %)
Transverse o o
cervical artery 1@ %) AV 1@%)

Lingual vein 1(2%)

ECA: external carotid artery. EJV: external jugular vein. [JV: internal
jugular vein. AJV: anterior jugular vein.
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Table VI. Free flaps used in the MVCD group.

Type of flap Patients
ALT 19 (45 %)
FFF 12 (28 %)
REFF 8 (19 %)
Gracillis 2 (5 %)
Dorsal flap 1(2%)

ALT: anterolateral thigh flap. FFF: fibula free flap thigh. RFFF: radial
forearm free flap.

In the MVCD group, the coupler size most frequently used
in the anastomosis was the 2 mm coupler device (60 %), fol-
lowed by the 3mm coupler device (16%), and last the 2,5 and
3,5 mm coupler devices (12 % each).

Regarding complications, in the first group (HSA) 3 cases of
venous thrombosis were found (6,3 %) and one case of venous
failure with congestion of the flap with no thrombosis upon
surgical revision. In this group, 2 flaps were lost (4,2 %), one of
them an ulnar flap for tongue reconstruction after SCC resec-
tion that was lost in the early postoperative period; and the
second one was a RFFF used in nose reconstruction in onco-
logical sequelae that was presented a delayed failure. These
data are presented in Table VII.

On the other hand, in the second group (MVCD) 2 cases
of venous thrombosis were found (4,7 %) and 4 flaps were
lost (9,5 %). These data are displayed in Table VIII. Of these,
two were FFF used for maxillary reconstruction; one was a
RFFF used for maxillary reconstruction that failed in the early
postoperative period; and last, one RFFF that was lost 5 days
after surgery in eye socket reconstruction.

Table VII. Complications in the HSA group.

1  Arterial thrombosis No Intraoperative Gracillis Hemifacial 59 years
2  Venous thrombosis No Early (<72 h) Fibula Mandible 75 years
3 Yenou..s.failure, no thrombosis No Early (<72 h) Radial Jugal mucosa 65 years
in revision
4  Arterial failure Yes Early<48h Cubital Tongue 51 years
5  Venous thrombosis Yes Delayed (2 weeks) Forearm Nose 49 years
6  Venous thrombosis No Intraoperative Fibula Retromolar trigone 72 years
7 Ll U No Intraoperative Forearm Retromolar trigone 60 years

to massive hematoma

Table VIII. Complications in the MVCD group.

COMPLICATION FLAP LOSS TIMING FLAP LOCATION AGE
1  Venous thrombosis Yes Delayed (12 days) Fibula Maxilla 63 years
2 Venous thrombosis Yes Early (< 72 h) Radial Maxilla 65 years
3  Vein tearing No Intraoperative Radial Nose 65 years
4  Arterial failure Yes 5 days Radial Orbit 84 years
5  Arterial tearing and massive hematoma No 48h Fibula Mandible 50 years
6  Arterial failure due to low patency Yes 3 days Fibula Maxilla 60 years
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DISCUSSION

Since its introduction, the MVCD has demonstrated a good
performance in microvascular anastomosis in head and neck
free flap reconstruction. The MVCD is made of two high-den-
sity polyethylene rings with pins that lock between them.
It is available in different sizes according to the diameter of the
vessel and is used in vessels that have an outside diameter be-
tween 0,8 and 4,3 mm, with a wall thickness of 0,5 mm or less*.
This device allows intima-to-intima contact between vessels,
avoiding the presence of intraluminal foreign bodies, which re-
duces thrombosis risk and increases the patency rate?.

The main advantages of the MVCD compared to the HSA
technique include decreased surgical and flap ischemia time,
reduced presence of foreign bodies in the lumen, and lower
skill requirements with overall similar results in terms of flap
survival. Nonetheless, the use of the MCD for arterial anasto-
mosis remains a controversial topic at present?.

In the literature, many studies have approached the dif-
ferences between HSA and MVCD. In their study, Wieker et
al.® analyzed 236 patients, in which 201 reconstructions were
performed via microsurgical venous coupling device (82,04 %),
whereas hand sewn anastomosis was used in 44 patients
(17,96 %). The overall transplant loss rate was 2.44 %. Three
of the cases were operated by using venous coupling device
(VCD), whereas HSA was used in three operations, being the
difference statistically insignificant (p = 0,125). The rate of
postoperative anastomosis-related complications demon-
strated that VCD resulted in significantly lower complications
compared to HSA (p = 0,028). Furthermore, the revision rate of
operations using VCD was lower at (4,97 %) than the general
revision rate among operations using HSA (11,36 %).

In their systematic review, Geierlehner et al.*® analyzed
32 studies and a total of 10.851 patients. 13.317 venous anas-
tomoses were performed (1,04 venous anastomoses per flap),
being the coupler sizes used ranging from 1 to 4 mm. The abso-
lute risk of thrombosis was of 2 % in the MVCD group and 2.7 %
in the HSA group, meaning an estimated absolute risk reduc-
tion of 0.7 %. They observed a lower risk of venous thrombosis
for the venous coupler group (RR 0.68 [95 % CI 0.39-1.19]). When
analyzing different subgroups, this difference was observed
in breast reconstruction but not for head and neck or lower
limb reconstruction. Furthermore, sixteen studies calculated
the average time of performing a MVCD anastomosis, rang-
ing between 3 and 15 minutes. Two of these also compared
the anastomosis time of MVCD with those of HSA. This latter
group took significantly longer, 20,75 vs. 9,3 mins (p = 0.001)
and 24,7 minutes vs. 9 minutes (p = 0,0001).

Furthermore, Umezawa et al.* evaluated 191 cases that un-
derwent HSA (44, 23 %) or MVCD (147, 77 %) venous end-to-side
anastomosis. The hand-sewn cases tended to involve longer
venous anastomosis times than the MACD cases (31.5 versus
11.0 min, P =0.011. In total, there were 35 complications, name-
ly 10 (23%) in the hand-sewn group and 25 (17 %) in the MACD
group. Thus, MACD tended to associate with a lower rate of
venous trouble. These advantages were associated with less
stress on the surgeon, as recorded subjectively, which explains
why MACD was used for the vast majority of the cases after it
was introduced in their hospital. They highlighted that when
using MVCD, it is important to check the proper placement,

the presence of twisting and caliber discrepancies. Because
the coupler is hard and thick, it cannot alleviate the twist of
the vein; furthermore, improper placement of the coupler can
block venous blood flow in the flap due to the thickness and
hardness of the coupler itself*.

There are reports using the coupler device for arterial anas-
tomosis, however, results are controversial. Chen et al.® used
the coupler device for microvascular anastomosis in 45 pa-
tients, using 90 devices, half were used for arteries. The 2,0 mm
coupler device was used the most, similarly to our experience.
The mean duration of operating time was 7 minutes, com-
pared to 21 minutes with the HSA technique (p = 0,0001). There
was one operative arterial thrombosis among the 45 arterial
anastomosis and another flap developed venous thrombosis
on the second postoperative day.

Also, many authors have used the flow coupler device.
Fujiwara et al.! retrospectively analyzed 120 patients under-
going free flap reconstruction of the head and neck in their
institution and utilized the flow coupler and implantable
Doppler to monitor venous outflow and arterial inflow. They
found a total flap failure rate of only 0,8 %, whereas venous
thrombosis was found in 10 flaps.

Regarding the size of the MVCD used, Hanson et al.'* re-
cently reported on venous thrombosis rates using the cou-
pling device, reporting rates of 6.9 % using 1.5 mm venous
couplers. They observed that venous anastomoses performed
with couplers of larger diameter (> 2 mm) resulted in lower
thrombosis rates. They postulate that the coupler size may
have a role in the flap-related outcomes. Furthermore, Patel
et al.”?demonstrated that MVCD can overcome a discrepancy
of up to 3:1. In our experience, when vessel diameter size was
lower than 1,5 mm we changed to the HSA technique.

As to complications associated to the MVCD, extrusion
and foreign body reaction are rare complications reported
in the literature. Wu et al.®® reported two cases of device ex-
trusion that required removal. They performed a systematic
review and found 11 cases of coupler extrusion reported in
the literature and 8 cases of a palpable device. Also, they
found a 2.0% rate of venous thrombosis. Partial flap necrosis
(0.4 %), hematoma (0.4 %), and infection (0.3 %) were the next
most common complications requiring reoperation. An in-
teresting approach for future investigations would be to use
absorbable devices to avoid such complications, specially in
areas were soft tissue coverage may be thinner, such as the
temporal region.

In our study, we found a lower rate of venous thrombosis
in the MVCD group (4,7 % vs. 6,3 %). Despite, this difference
may not be significant due to the low number of patients;
larger and randomized studies are needed. Nonetheless,
the success rate in the HSA group regarding flap survival
was higher (4,2 % vs. 9,5 % flap loss). We believe this differ-
ence resides mainly in the fact that in the HSA group, there
were 38 % of patients who underwent surgery because of
facial palsy, compared to 5 % in the MVCD group, and these
patients are usually healthy younger and non-smoker pa-
tients. Also, the mean age was slightly lower in the HSA group
(48,9 vs. 53,6 years). Overall complication rate was 14,28 %
in the MVCD group, compared to 14,89 % in the HSA group.
Interestingly, three of the four flaps lost in the MVCD group
were used in reconstruction of maxillary defects (two fibula
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free flaps and one radial forearm free flap). Further studies
are needed to discuss these results.

As drawbacks to this study, the two groups compared are
non homogeneous since several factors such as smoking sta-
tus and other comorbidities should be analyzed. Also, more
facial paralysis patients are included in the HSA group, which
might affect results in favor of the HSA group. Thus, results
drawn from this study should be taken in consideration cau-
tiously. Furthermore, several factors influence flap loss and
microvascular anastomosis failure, such as comorbidities,
smoking status, peripheral vascular disease, etc. Larger, ran-
domized studies considering such factors are needed to as-
sess the role of MVCD in head and neck free flap reconstruc-
tion and its comparison to the classical HSA technique.

Also, surgical time could not be measured due to the retro-
spective nature of this study, but it would be interesting to ana-
lyze time saving with the use of the MVCD, as well as the learn-
ing curve in young trainees.

In conclusion, the MVCD might be a safe alternative to the
classic HSA technique, simplifying microanastomosis in free
flap head and neck reconstruction, and significantly lowering
the difference in surgical experience associated to the HSA
technique. Understanding its limitations, indications and bene-
fits can improve the surgical experience and improve outcomes.
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