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Abstract

Background The use of coupler devices has become mainstream in microsurgical end-to-end venous anastomoses (EEA)
for free flaps in head and neck reconstruction. Reports about end-to-side venous anastomoses (ESA) using a coupler are
scarce, though.

Methods The surgical technique of end-to-side anastomosis using a coupler device is described. End-to-side anastomoses
and end-to-end anastomoses with a vascular coupler are compared with respect to postoperative vascular complications.
Results 124 patients were included, 76 with EEA, 48 with ESA. Postoperative venous complications occurred in 5.3% and
2.1%, respectively.

Conclusions ESA is a valuable alternative to EEA when using a coupler device providing more flexibility to the surgeon.
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MCD are safe
MCD are time-saving
MCD cannot only be used for EEA but also for ESA

The use of MCD helps to overcome vessel size mis-
match

Success rates of ESA and EEA are similar when using
MCD

Success rates of ESA using MCD are comparable or
even superior to those of hand-sewn ESA

The IJV allows for anastomoses of any size and number
and at any site along the neck

ESA using MCD is a lot easier if tension of the vessel
wall is reduced by gathering the vein

The use of large coupler sizes is associated with lower
revision rates
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Background

The use of microvascular coupler devices (MCD) has
become mainstream in microsurgical techniques for venous
end-to-end anastomoses (EEA) in head and neck reconstruc-
tion (HNR) with free flaps. Clinical and experimental data
have shown that it is safe, time-saving and has high patency
rates when compared to traditional hand-sewn anastomoses
[1]. Reports about end-to-side venous anastomoses (ESA)
using a coupler are scarce, though.

Methods

Here, we describe how to use a microvascular coupler
device (Synovis Micro Companies Alliance, Birmingham,
AL, USA) for end-to-side anastomoses. In a retrospective
analysis, ESA and EEA with a vascular coupler are com-
pared with respect to postoperative vascular complications
and anastomosis time.

Surgical anatomy

Free flaps used for reconstruction after head and neck tumor
ablation are usually anastomosed to cervical vessels. The
branches of the external carotid artery are suited best as
donor arteries. Venous anastomoses to the internal jugular
vein system have a significantly higher success rate than
anastomoses to the external jugular vein (IJV) due to better
blood flow and larger calibre [2, 3].

Surgical technique (Figs. 1, 2, 3, 4, 5 and 6)

For ESA the recipient vein, usually, the IV is dissected 360°
over as long a distance as possible. A Satinsky clamp is
used to temporarily stop the blood flow. Before the clamp

Fig.1 The IJV is shirred by pulling the upper and lower sections of
the vein toward each other with two forceps (white arrows)
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Fig.4 Size of the venotomy is controlled with measuring device

is closed, the vein should be shirred by having an assis-
tant pull the upper and lower sections of the vein toward
each other with two forceps (Fig. 1). Otherwise, there is too
much tension on the vessel wall when the coupler is to be
used. Micro-scissors are used to cut a hole in the vein wall
under microscopic control (Fig. 3). The size is adapted to
the diameter of the flap vein, which can be measured with a
standard vessel-measuring gauge (Fig. 4). Both vessels are
then pulled through the coupler rings, everted and mounted
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Fig.6 Finished anastomosis

on the steel pins using special coupler forceps (Fig. 5) before
the rings are approximated and the anastomosis is finished.
Other surgical steps have been described elsewhere [4].

Indications

Venous ESA can be used as an alternative to EEA in head
and neck reconstruction using free flaps. The radial fore-
arm flap is one of the most popular free flaps in head and
neck reconstruction. If the superficial venous system (cubi-
tal vein) is included when harvesting the flap, large vessel
diameters and coupler sizes can be achieved which are asso-
ciated with lower revision rates [4]. Due to its size the [JV
allows for anastomoses of any size. Furthermore, the option
of using the II'V for ESA provides more flexibility to the
surgeon especially when it comes to patients with difficult
anatomy, for example, after radical neck dissection when
there are no suitable veins left for EEA.

Limitations

ESA to the IJ'V can be performed in most cases, provided the
vein can be dissected properly which might be limited after
repeated surgical and/or radiation therapy with extraordinary
scarring or venous fragility. After radical neck dissection

including resection of the IJV, the contralateral IJV can be
used.

How to avoid complications

It is recommended to use the largest possible coupler size
[4]. Besides, the same rules and specific perioperative con-
siderations apply as for EEA [2-4].

Results

124 patients (mean age 62 years, median age 61 years, 92
male) were included. Tumor localisations were oropharynx
(n=67), oral cavity (n=27), hypopharynx (n=38), larynx
(n=T), orbita (n=6), paranasal sinus (n=2) and others
(n="T). A radial forearm flap was used for HNR in 109 cases,
an anterolateral thigh flap in 9 cases, a latissimus-dorsi flap
in 3 cases and a gracilis flap in 3 cases.

76 patients underwent HNR with EEA, 48 with ESA.
Postoperative venous complications were observed in 5.3%
(n=4) and 2.1% (n=1), respectively. A flap loss occurred
in two cases after EEA (2.7%) and in one case after ESA
(2.1%). Postoperative arterial complications occurred in two
cases in the EEA group (one flap loss) but not in the ESA
group.

The duration of anastomosis was measured in 20 cases
in each group. The average EEA time was 4:16 min (SD
44 s), the average ESA time was 6:04 min (SD 93 s), p <0.05
(student’s 7 test).

Conclusion

The microvascular anastomosis remains one of the most
technically challenging aspects of free tissue transfer recon-
structions. Failure can lead to flap necrosis with consecu-
tive severe healing problems, fistula formation and even
life-threatening complications. The anastomotic coupling
device has been shown to allow for success rates comparable
or even superior to those seen with sutured anastomoses. In
addition, the technique allows a reduction in the duration of
surgery and makes it possible to compensate for diameter
mismatches [5-8]. Unlike hand-sewn anastomoses, the use
of the coupler allows eversion of the vessel walls by 90°,
thus allowing both vessel lumens to be viewed. This signifi-
cantly reduces the risk of exposure of the highly thrombo-
genic adventitia to the lumen, uneven placement of sutures
or unrecognized backwalling of a stich. So far, microvascular
coupling devices have mainly been accepted for use in end-
to-end venous anastomoses [9, 10]. Only few authors have
reported its use for ESA [5, 7, 11].
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Here, it is demonstrated that ESA is a valuable alterna-
tive to EEA when using a coupler device providing more
flexibility to the surgeon especially when it comes to HNR
in patients with difficult anatomy, for example, after radi-
cal neck dissection or in cases of salvage surgery when the
choice of recipient vessels is limited. The IJV is a constant,
large and usually available vessel (at least on one side of the
neck) and allows anastomoses of any size and number and
at any location along the neck. Furthermore, the surgeon
does not have to worry about different vessel diameters as
ESA using the coupling device allows anastomosis of vessels
with significant size discrepancy. The size of the coupler is
dictated by the diameter of the flap vein. It is recommended
to use the largest possible coupler size that fits the flap vein,
as this significantly reduces the revision rate [4].

In both patient groups, the complication rate was rather
low and comparable to the literature [5, 11]. Although some
authors advocate EEA because of laminar flow ESA does not
increase the incidence of anastomotic failure, according to
the literature [4, 5].

We observed a significant difference in the duration of
the anastomosis, which was longer in the ESA group. This
might be due to the fact that the vessel wall of the internal
jugular vein is thicker and a bit more difficult to handle than
that of smaller veins such as the facial vein. With an average
time of slightly more than 6 min ESA using a coupler is a
lot less time-consuming than hand-sewn ESA which take
around 25 min [1, 5-7, 9-12]. Further advantages of cou-
pler anastomoses are technical ease of usage and a shorter
learning curve.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00405-023-08136-0.

Funding Open Access funding enabled and organized by Projekt
DEAL.

Data availability Not applicable.

Declarations

Conflict of interest The authors declare that they have no competing
interest.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are

@ Springer

included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Ardehali B, Morritt AN, Jain A (2014) Systematic review: anas-
tomotic microvascular device. J Plast Reconstr Aesthet Surg
67:752-755

2. Kruse ALD, Luebbers HT, Graetz KW, Obwegeser JA (2010)
Factors influencing survival of free-flap in reconstruction for
cancer of the head and neck: a literature review. Microsurgery
30:242-248

3. Yazar S (2007) Selection of recipient vessels in microsurgical
free tissue reconstruction of head and neck defects. Microsurgery
27:588-594

4. Kisser U, Adderson-Kisser C, Baumeister P, Reiter M (2018)
Influence of coupler size on revision rate and timing of revi-
sion after free flap tissue transfer in the head and neck. Eur Arch
Otorhinolaryngol 275:199-206

5. Chernichenko N, Ross DA, Shin J, Sasaki CT, Ariyan S (2008)
End-to-side venous anastomosis with an anastomotic coupling
device for microvascular free-tissue transfer in head and neck
reconstruction. Laryngoscope 118:2146-2150

6. Nakatsuka T, Harii K, Asato H et al (2003) Analytic review of
2372 free flap transfers for head and neck reconstruction following
caner resection. J Reconstr Microsurg 19:363-368

7. DeLaurence MD, Kuriakose MA, Spies AL (1999) Clinical expe-
rience in end-to-side venous anastomoses with a microvascular
anastomotic coupling device in head and neck reconstruction.
Arch Otolaryngol Head Neck Surg 125:869-872

8. Grewal AS, Erovic B, Strumas N, Enepekides DJ, Higgins KM
(2012) The utility of the microvascular anastomotic coupler in free
tissue transfer. Can J Plast Surg 20(2):98-102

9. Nishimoto S, Hikasa H, Ichino N, Kurita T, Yoshino K (2000)
Venous anastomoses with a microvascular anastomotic device in
head and neck reconstruction. J Reconstr Microsurg 16:553-563

10. Shindo ML, Constantino PD, Nalbone VP, Rice DH, Shina UK
(1996) Use of a mechanical microvascular anastomotic device in
head and neck free tissue transfer. Arch Otolaryngol Head Neck
Surg 122:529-532

11. Wang WM, Huang L, Gao X, Yuan YX, Chen XQ, Jian XC (2018)
Use of a microvascular coupler device for end-to-side venous
anastomosis in oral and maxillofacial reconstruction. Int J Oral
Maxillofac Surg 47:1263-1267

12. Li R, Zhang R, He W, Qiao Y, Li W (2015) The use of venous
coupler device in free tissue transfer for oral and maxillofacial
reconstruction. J Oral Maxillofac Surg 73:2225-2231

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1007/s00405-023-08136-0
http://creativecommons.org/licenses/by/4.0/

	Microvascular anastomotic coupler for venous end-to-side anastomoses in head and neck reconstructive surgery
	Abstract
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Surgical anatomy
	Surgical technique (Figs. 1, 2, 3, 4, 5 and 6)
	Indications
	Limitations
	How to avoid complications

	Results
	Conclusion
	Anchor 16
	References


