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IDEAS AND INNOVATIONS

A novel technique for the safe transfer of the pedicle of a free flap
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in head and neck reconstruction using a nasopharyngeal airway
connected to a negative pressure suction
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Abstract

Microsurgical free flaps are the accepted standard of care for head and neck reconstruction after tumor resection. In many cases,
the pedicle of the free flap needs to be tunneled under bone and/or soft tissues to reach the recipient vessels in the site of
anastomosis, most often located in the neck. Passing the pedicle through the dissected tunnel is always a blind procedure that
increases the risk of shearing, turning, twisting, or kinking and in the worst case disconnection. We hereby demonstrate a novel
and simple technique for a safe delivery of the pedicle to the anastomosis site in the neck using a nasopharyngeal airway (nasal
airway) connected to negative pressure suction. In all of our cases, no complications were noted during the pedicle delivery to the

neck while using this method.
Level of Evidence: Level 1V, therapeutic study.
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Introduction

Microvascular free flap transfer for head and neck recon-
structive surgery is a challenging procedure due to the
complexity of the anatomy and function of the regions.
The employment of free flaps to transfer a large volume
of tissue-containing skin, muscle, or well-vascularized
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bone offers good functional and esthetic outcomes for pa-
tients. Currently, the microsurgical free flaps are the ac-
cepted standard of care for head and neck reconstruction
after tumor extirpation [1, 2].

Free flap reconstruction in the head and neck normally
requires vessel microsurgical anastomosis in the neck. The
pedicle needs to be tunneled under bone and/or soft tissues
to reach the recipient vessels in the site of anastomosis.
Passing the pedicle through the dissected tunnel is always
a blind procedure that increases the risk of shearing, turn-
ing, twisting, or kinking and in worst cases disconnection
[3, 4].

Various creative techniques to avoid twisting of the pedicle
during the passage have been described, including segmental
marking or streaking of the pedicle [4, 5], placing sutures to a
fascial/connective tissue component or a tied-off stump of the
main pedicle [6, 7], and securing a medical gauze around the
pedicle [8].

Two techniques have been described to overcome the
‘Blind pedicle tunneling problem’ in maxillary and oral
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Fig. 1 Insertion of the nasal
airway tube through the dissected
tunnel while its distal end is
pointing towards the oral cavity

cavity reconstruction. Yadav et al. have used a surgical
glove to wrap the pedicle during its transfer through the
tunnel while guided by an artery clamp holding onto the
glove [9]. Moschella et al. have used an endotracheal tube
by pulling the pedicle inside it by using a suture stitched to
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the connective tissue which is left around the pedicle and
passing the tube through the tunnel [3].

Herewith, we demonstrate a novel and simple tech-
nique to deliver in a safe way the pedicle of a free flap
to the anastomosis site in the neck using a nasopharyngeal
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airway (nasal airway) connected to negative pressure
suction.

Method

After bluntly dissecting the tunnel with large Metzenbaum
scissors, a nasopharyngeal airway (Rusch® Nasal Airway,
Robertazzi Style, Teleflex Incorporated, USA) of appro-
priate diameter is introduced into the tunnel. Normally, a
nasal airway with a diameter of 30 Fr is appropriate ex-
cept for pedicles of a free fibula flap that contain larger
veins. In these cases, we recommend using a 32 Fr nasal
airway. The tube is trimmed 2—-3 cm longer than the tun-
nel. The tube is inserted while its distal end is pointing
towards the oral cavity (Fig. 1). It is important to make
sure that the tube is moving freely inside the dissected
tunnel without compressing adjacent vital anatomical
structures. After the pedicle is divided, the distal end of
the pedicle is inserted into the proximal end of the nasal
airway while irrigating it with normal saline. Once the
distal end of the pedicle is safely located within the prox-
imal end of the nasal airway, negative pressure suction (—
200 mmHg) using a 28 Fr suction connecting tube
(Jiangsu Weikang Jiejing Medical Apparatus Co. Ltd.,
China) is applied at the distal end of the tube until the
pedicle is fully delivered through it. The nasal airway is
hastily passed through the tunnel towards the anastomosis
site in the neck. Thereafter, the tube is safely removed
over the pedicle (Fig. 2).

Results

The senior author (A.A.) has used this technique for the
past 20 years in over 300 cases of head and neck re-
construction using free-vascular flaps which are mainly
the free anterolateral thigh, free radial forearm, and free
fibular flaps.

Discussion

The presented technique is a novel, simple, and easy to
handle. It is felt that this method is less cumbersome and
safer than the other techniques mentioned above. The neg-
ative pressure vacuum causes the pedicle to locate itself
within the nasal airway in its most natural position
avoiding any kinks or twists. Direct contact of negative

pressure wound therapy (NPWT) with exposed vascula-
ture can result in complications, including bleeding. Yet,
in cases where NPWT needs to be applied in close prox-
imity to exposed vascular structures, it has been found
safe to apply NPWT after covering them with a non-
adherent barrier layer such as petroleum gauze and non-
adherent dressings [10]. In our technique, the negative
pressure suction is not applied directly on the vascular
pedicle but is mediated by the nasal airway tube, thus
the actual pressure is lower. In addition, our vast experi-
ence with the technique proves that rupture of the blood
vessels is surely not an often complication.

The smooth internal surface of the nasal airway, augmented
by the saline irrigation, prevents shearing or tearing of the
pedicle and its associated anatomical structures. In addition,
the dissection of the tunnel in the precise size which is needed
to enforce the passage of the tube helps to avoid the creation of
a dead space. An option for simplifying supplies, one low cost
universal tube that can accommodate all pedicles would be
sufficient.

This method can be effectively added to the armamentari-
um of existing techniques for the safe pedicle transfer to the
neck during head and neck microsurgical free flaps
reconstructions.

Compliance with Ethical Standards
Funding None

Conflict of interest  Shay Tamir MD, Har-Shai Lior MD, Ad-El Dean D.
MD, and Amir Aharon MD declare that they have no conflict of interest.
Ethical approval Not applicable.

Informed consent Informed consent was obtained from all individual
participants included in the study.

References

1. LoSL, Yen YH, Lee PJ, Liu CC, Pu CM (2017) Factors influencing
postoperative complications in reconstructive microsurgery for
head and neck cancer. J Oral Maxillofac Surg 75(4):867-873

2. Wong CH, Wei FC (2010) Microsurgical free flap in head and neck
reconstruction. Head Neck 32(9):1236-1245

3. Moschella F, D’Arpa S, Di Lorenzo S, Cordova A (2010) Safe
pedicle tunnelling in maxillary reconstruction. J Plast Reconstr
Aesthet Surg 63(3):¢289

4. Aggarwal A, Singh H, Mahendru S, Brajesh V, Singh S, Khare A,
Khazanchi RK (2015) Pedicle streaking: a novel and simple aid in
pedicle positioning in free tissue transfer. Indian J Plast Surg 48(3):
274277

@ Springer



508

Eur J Plast Surg (2019) 42:505-508

Hamamoto Y, Nagasao T, Ensako T, Tanaka Y (2015) Segmental
marking: a new technique to prevent pedicle twisting. J Plast
Reconstr Aesthet Surg 68(6):873-874

Cascarini L, Monteiro MJ, Collard BR, Lyons AJ (2008) Simple
technique to prevent twisting of the perforating vessels in an an-
terolateral thigh flap. Br J Oral Maxillofac Surg 46(8):694-695
Chen HC, Tang YB (2003) Anterolateral thigh flap: an ideal soft
tissue flap. Clin Plast Surg 30(3):383—401

Zheng L, Li N, Jiang C, Guo F (2015) Novel technique to avoid
twisting of the perforator and main pedicle in the anterolateral thigh
flap. Br J Oral Maxillofac Surg 53(3):305-306

@ Springer

10.

Yadav PS, Ahmad QG, Shankhdhar VK, Nambi GI (2010) Pedicle
transfer in oral cavity reconstruction. Indian J Plast Surg 43(1):79-80
Panayi AC, Leavitt T, Orgill DP (2017) Evidence based review of
negative pressure wound therapy. World J Dermatol 6(1):1-16

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.



	A...
	Abstract
	Introduction
	Method
	Results
	Discussion
	References


