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Summary: Hinge flaps are commonly used for closure of a pharyngocutaneous fis-
tula (PCF) or laryngocutaneous fistula. These flaps are employed to augment the
wall of the pharynx or larynx, but the junction between the reconstructed and na-
tive lumens can eventually become narrow and irregular after reconstruction with
standard hinge flaps. We devised a method of adding a triangular extension to the
end of either or both flaps and used it to treat 3 patients. In 1 patient who devel-
oped a PCF (4x10cm) after laryngectomy followed by radiotherapy, the fistula was
closed with 2 hinge flaps. One flap had a caudal triangular extension. The resid-
ual skin defect was covered by a pedicled latissimus dorsi musculocutaneous flap.
Another patient who developed a PCF (2.5x3cm) after laryngectomy underwent
2-stage reconstruction using a buccal mucosal graft with a triangular extension,
followed by 2 hinge flaps. A patient who developed an laryngocutaneous fistula
(1x2cm) after radiotherapy and subsequent partial laryngectomy underwent re-
construction using 2 hinge flaps, each of which had a triangular extension. The
skin defect was covered by another flap. Postoperative CT or video fluoroscopic
examination of swallowing showed a smooth lumen with no strictures in all 3 pa-
tients. The triangular extension of the hinge flap supplements the pharyngeal/
laryngeal wall at the junction between the reconstructed and intact regions, thus
avoiding postoperative stricture. Especially with PCF reconstruction, restoration
of a smooth luminal surface minimizes dysphagia. (Plast Reconstr Surg Glob Open
2018;6:¢1630;doi: 10.1097/GOX.0000000000001630; Publishedonline12January2018.)

Hinge flaps are commonly used for closure of pharyn-
gocutaneous fistulas (PCFs) and laryngocutaneous fistulas
(LCFs) caused by mucosal dehiscence or failure of flap
reconstruction after tumor resection.'” When a PCF/LCF
occurs and a hinge flap procedure is planned, a period of
1-2 months is required to establish firm adhesion between
the mucosa and skin of the flap and to allow an adequate
blood supply to develop. This means that the circumfer-
ence of the fistula has been reduced by contracture at the
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time of surgery, with the result that the junction between
the reconstructed and normal regions eventually tends
to become narrow and irregular. We devised a technique
to avoid these problems by supplementing the hinge flap
with a triangular extension, which is inserted into an inci-
sion at the edge of the fistula.

Surgical Technique

A period of 1-2 months is required to establish firm ad-
hesion at the hinge of the flap before reconstruction of a
PCF/LCF can be performed. First, the deficit of the internal
wall of the pharynx or larynx is estimated. Then, we out-
line a crescentshaped flap on each side of the fistula with a
width corresponding to that of the deficit and add a trian-
gular extension to 1 end of either or both flaps. The base of
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the triangular extension is attached to the main body of the
hinge flap and the length of the extension is 1.5 times the
width of the base. If triangular extensions are added to both
flaps, they are located pointsymmetrically in the superior
position on 1 side and the inferior position on the other side
(Fig. 1). Flaps of adequate thickness (usually 1-1.5cm) are
raised with triangular extensions. Then each flap is sutured
to the mucosa or to the other flap with 3-0 absorbable thread
by using a vertical mattress suture that allows the suture line
to be inverted into the lumen. Finally, the skin defects at
the reconstructed site and the flap harvest bed are covered
by another flap or closed directly with sutures (see video,
Supplemental Digital Content 1, which displays 3D anima-
tion of the procedure, hitp://links.lww.com/PRSGO/A651).

Patients

Two patients with PCF and 1 patient with LCF were
treated by the above procedure. Patient management was
performed in compliance with recognized national stan-
dards and the principles of the Declaration of Helsinki.

The first patient developed a PCF (4x10cm) 3 weeks after
undergoing laryngectomy followed by radiotherapy. Six weeks
later, the fistula was closed with 2 hinge flaps, 1 of which had
a caudal triangular extension. Then the skin defect was cov-
ered by using a pedicled latissimus dorsi musculocutaneous
flap (Fig. 2). The second patient developed a PCF (2.5x3cm)
3 weeks after laryngectomy without radiotherapy and under-
went 2-stage reconstruction. Ten weeks later, buccal mucosa
(3x5cm) was grafted to the right side of the fistula at the first
operation. The mucosal graft was designed so that it could
later be fashioned into a hinge flap with a caudal triangular

Fig. 1. Outline of 2 hinge flaps with triangular extensions (*). Bilater-
al triangular extensions are shown, but a unilateral extension could
be an alternative. The base of the triangular extension has the same
width as the hinge flap at their junction, while the length should be
about 1.5 times its width.
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" Video

Video Graphic 1. See video, Supplemental Digital Content 1, which
displays 3D animation of the procedure.

extension. Two weeks after the first surgery, the graft and sub-
graft tissue were elevated as a mucosal flap, turned inward
to close the fistula, and sutured. The residual skin defect
was closed by direct suturing. The third patient had an LCF
(1x2cm) due to partial laryngectomy following radiotherapy
and underwent reconstruction using 2 hinge flaps with trian-
gular extensions at 6 months after development of the fistula.
One triangular extension was located at the superior end of
the right flap and the other extension was at the inferior end
of the left flap. The skin defect was covered by a pedicled latis-
simus dorsi musculocutaneous flap. When computed tomog-
raphy or video fluoroscopic examination of swallowing was
performed at least 3 weeks after reconstruction, a smooth lu-
men with no stricture was seen in all 3 patients.

DISCUSSION

PCF is a common complication after surgical treatment
of cervical malignancies, and there have been numerous
reports about methods for closing these fistulas."'® The
hinge flap procedure, in which bilateral skin flaps raised
alongside the PCF are turned in to line the pharynx, was
described in a plastic surgery textbook published in 1948.!
This procedure effectively augments the wall of the phar-
ynx at the midsection of the reconstructed region, but ste-
nosis and gaps can occur, especially at the caudal end of
the flap due to circumferential contracture of the fistula
that occurs while waiting for flap maturation. To obtain
a smooth anastomosis between the flap and intact tissue,
the circumferential contracture should be divided and an-
other flap should be inserted to fill the defect. Adding a
triangular extension to a hinge flap serves this purpose
effectively. If the triangular extension is considered to be
an isosceles triangle with its base at the upper or the lower
margin of a hinge flap, the circumference of the recon-
structed lumen can theoretically be increased by the width
of the triangle’s base. The triangular extension also allows
reconstruction of a smooth luminal surface in the caudal
direction, so that dysphagia is minimized.

A smooth luminal surface is less important with LCF
reconstruction compared with PCF reconstruction," but
postoperative stricture is more problematic, so the trian-
gular extension may have a greater importance in LCF
reconstruction.
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Hinge Flap with Triangular Extension

Fig. 2. An 86-year-old man with a PCF after laryngectomy. A, A caudal triangular extension (base, 3cm; length, 4cm) has been added to
the left hinge flap (width, 4 cm). The pharynx will be incised along the red dotted line to insert the extension flap. B, Raising the hinge flap
and triangular extension. The blue circle indicates the triangular extension and the site of its insertion into the incised pharynx. A latis-
simus dorsi musculocutaneous flap to cover the skin defect can be seen above. C, Postoperative fluoroscopic examination of swallowing
(6 weeks after reconstruction) showed no strictures and smooth reconstruction of the lumen (yellow arrows).

The triangular extension should be connected to the
main flap without crossing any scars from previous sur-
gery. If care is taken to ensure that the extension is not too
thin, it should receive sufficient blood flow and remain
viable like the main flap. Because the triangular extension
moves together with the hinge flap and there is no tor-
sion or warping, unlike a transposition flap, it promotes
creation of a smooth lumen. Accordingly, we suggest that
adding a triangular extension should be strongly consid-
ered in most patients undergoing PCF/LCF reconstruc-
tion with hinge flaps.

CONCLUSIONS
When PCF or LCF reconstruction is performed, adding
a triangular extension to a hinge flap increases the luminal
diameter at the anastomosis between the reconstructed and
normal regions, avoiding postoperative stricture. Especially
with PCF reconstruction, the triangular extension provides a
smooth luminal surface that minimizes dysphagia.

Ryuichi Azuma, MD, PhD
Department of Plastic Surgery
National Defense Medical College
3-2 Namiki Tokorozawa

Saitama 359-0042 Japan

E-mail: azuma@ndmc.ac.jp

REFERENCES

1. Padgett EC, Stephenson KL. Plastic and Reconstructive Surgery.
Springfield, Ill.: Charles C Thomas Publisher; 1948:628-639.

2. Farina R. Pharyngoneoplasty. Br ] Plast Surg. 1961;14:82-90.

3. Lee U], Goh EK, Wang SG, et al. Closure of large tracheocutane-
ous fistula using turn-over hinge flap and VY advancement flap.
J Laryngol Otol. 2002;116:627-629.

4. Kamiyoshihara M, Nagashima T, Takeyoshi I. A novel technique
for closing a tracheocutaneous fistula using a hinged skin flap.
Surg Today. 2011;41:1166-1168.

5. Tatekawa Y, Yamanaka H, Hasegawa T. Closure of a tracheocuta-
neous fistula by two hinged turnover skin flaps and a muscle flap:
a case report. Int | Surg Case Rep. 2013;4:170-174.

6. Harashina T, Wada M, Imai T, et al. A turnover de-epithelialised
deltopectoral flap to close fistulae following antethoracic oe-
sophageal reconstruction. Br J Plast Surg. 1979;32:278-280.

7. Murakami Y, Ikari T, Haraguchi S, et al. Repair of salivary fis-
tula after reconstruction of pharyngoesophagus. Arch Otolaryngol
Head Neck Surg. 1988;114:770-774.

8. Friedman M, Venkatesan TK, Yakovlev A, et al. Early detection
and treatment of postoperative pharyngocutaneous fistula.
Otolaryngol Head Neck Surg. 1999;121:378-380.

9. Chung SM, Lee OT, Kang MS, et al. Reconstruction of pharyn-
gocutaneous fistula with radial forearm free flap: a case report. |
Korean Soc Plast Reconstr Surg. 2001;28:58-62.

10. Schwartz SR, Yueh B, Maynard C, et al. Predictors of wound
complications after laryngectomy: a study of over 2000 patients.
Otolaryngol Head Neck Surg. 2004;131:61-68.

11. Demir Z, Velidedeoglu H, Celebioglu S. Repair of pharyngocuta-
neous fistulas with the submental artery island flap. Plast Reconstr
Surg. 2005;115:38-44.

12. Mikitie AA, Niemensivu R, Hero M, et al. Pharyngocutaneous
fistula following total laryngectomy: a single institution’s 10-
year experience. Furopean Arch Otorhinolaryngol Head Neck.
2006;263:1127-1130.

13. Dedivitis RA, Ribeiro KC, Castro MA, et al. Pharyngocutaneous
fistula following total laryngectomy. Acta Otorhinolaryngol Ital.
2007;27:2-5.

14. Magdy EA. Surgical closure of postlaryngectomy pharyngocuta-
neous fistula: a defect based approach. Fur Arch Otorhinolaryngol.
2008;265:97-104.

15. Saki N, Nikakhlagh S, Kazemi M. Pharyngocutaneous fistula af-
ter laryngectomy: incidence, predisposing factors, and outcome.
Arch Iran Med. 2008;11:314-317.

16. Wakisaka N, Murono S, Kondo S, et al. Post-operative pharyn-
gocutaneous fistula after laryngectomy. Awuris Nasus Larynx.
2008;35:203-208.

17. Ganly I, Patel SG, Matsuo J, et al. Analysis of postoperative compli-
cations of open partial laryngectomy. Head Neck. 2009;31:338-345.

18. Bohannon IA, Carroll WR, Magnuson JS, et al. Closure of post-
laryngectomy pharyngocutaneous fistulae. Head Neck Oncol.
2011;3:29.

19. Diaz EM Jr, Laccourreye L, Veivers D, et al. Laryngeal stenosis
after supracricoid partial laryngectomy. Ann Otol Rhinol Laryngol.
2000;109:1077-1081.


mailto:azuma@ndmc.ac.jp

