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1  |   INTRODUCTION

Oropharyngocutaneous fistula is an unfavorable complica-
tion that may occur after head and neck reconstruction. The 
authors used a “stick-shaped platysma flap” technique to 
close these narrow and deep intractable fistulas.

Oropharyngocutaneous fistula after head and neck recon-
struction occurs frequently1 and is one of the most intracta-
ble complications that can negatively affect patient quality of 
life, due primarily to dysphagia. Factors contributing to its 
intractability are as follows: (1) comparatively large numbers 
of bacteria exist in the oral cavity and pharynx, disrupting 
wound healing by way of either infection or colonization; (2) 
influx of saliva and swallowing pressure can impede wound 
healing; (3) orocutaneous fistulas are often located beneath 
the mandible, where the cortical bone can be an obstacle to 
wound healing. Cortical bone exposure requires coverage 
with blood-rich tissue; and (4) preoperative radiotherapy and/

or chemotherapy may lead to poor blood perfusion and the 
production of scar tissue, which hamper wound bed prepara-
tion.2 In our facility, head and neck cancers are usually treated 
with chemotherapy, surgical resection, and postoperative ra-
diotherapy in that order. When postoperative radiotherapy is 
added to patient treatment, a fistula may become even more 
intractable and may lead to osteomyelitis of the mandible. 
Clearly, postoperative fistulas must be closed in short term.3

Moreover, Singh et al reported that the present scenario 
of the COVID-19 pandemic crisis requires alternative locore-
gional options for flap reconstruction in the head and neck 
rather than free flaps due to the increased emphasis on less 
operative time, shorter flap harvest time, and less postopera-
tive complications and shorter hospital stay.4

In our experience, four patients have undergone successful 
fistula repair with use of our novel stick-shaped platysma flap 
technique from June 2016 to April 2020 (Table 1). Herein, we 
report representative cases.

Received: 28 February 2021  |  Revised: 18 March 2021  |  Accepted: 21 March 2021

DOI: 10.1002/ccr3.4135  

C A S E  R E P O R T

Indication for management of oropharyngocutaneous fistulas 
after head and neck reconstruction using a “stick-shaped 
platysma flap” technique

Mari Matsuura-Midorikawa1   |   Hideaki Rikimaru1  |   Yukiko Rikimaru-Nishi1,2  |   
Hisashi Migita1  |   Hiroaki Tanaka1  |   Mai Oyama1  |   Kensuke Kiyokawa1

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium, 
provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2021 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.

1Department of Plastic and Reconstructive 
Surgery and Maxillofacial Surgery, Kurume 
University School of Medicine, Kurume, 
Japan
2Division of Microscopic and 
Developmental Anatomy, Department of 
Anatomy, Kurume University School of 
Medicine, Kurume, Japan

Correspondence
Hideaki Rikimaru, Department of 
Plastic and Reconstructive Surgery and 
Maxillofacial Surgery, Kurume University 
School of Medicine, 67 Asahi-machi, 
Kurume, Fukuoka 830-0011, Japan.
Email: Hi_Rikimaru@yahoo.co.jp

Key Clinical Message
The main strength of the stick-shaped platysma flap technique is it provides adequate 
tissue volume, while being comparatively simple to perform. It is a highly efficient 
and straightforward method to close intractable fistulas with minimal morbidity.

K E Y W O R D S

complications of head and neck reconstruction, fistula closure, minimally invasive surgery, 
platysma flap, stick-shaped platysma flap

www.wileyonlinelibrary.com/journal/ccr3
https://orcid.org/0000-0001-6988-4834
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:Hi_Rikimaru@yahoo.co.jp


2 of 7  |      MATSUURA-MIDORIKAWA et al.

2  |   CASES

2.1  |  Case 1: A 52-year-old man, after total 
glossectomy and rectus abdominal muscle 
(RAM) flap reconstruction for a carcinoma of 
the tongue (pT3N0M0)

The patient underwent total glossectomy and RAM recon-
struction and subsequently developed a hematoma in the right 
submandibular region. Nine days postsurgery, incision and 
drainage were implemented, and at Day 24, the patient devel-
oped a salivary fistula from the right lower jaw into the oral 
cavity. Since spontaneous closure was difficult to achieve 
due to swallowing pressure and the presence of dead space, 
the authors chose to perform the novel stick-shaped platysma 
flap procedure under local anesthesia at postoperative day 25. 
Surgical probe revealed a fistula extending from the subman-
dibular region to the right second molar, measuring 10 mm 
in width and 35 mm in length (Figure 1A). A stick-shaped 
flap was designed in accordance with the measured dimen-
sions (10 mm × 45 mm) in the mental region neighboring 
the fistula (Figure  1B). The skin incision was made along 
the design, and the flap was dissected including the platysma 
and underlying loose connective tissue. Particular attention is 
needed as the loose connective tissue is thought to be the in-
vesting layer of cervical fascia, which includes the mandibu-
lar branch of the facial nerve. The resulting thickness of the 
flap, from the epidermis to loose connective tissue, and width 
of the flap were both approximately 1 cm. Finally, the flap 
was formed into a stick shape. Next, the flap was transposed 
and inserted into the fistula. The tip of the flap was sutured 
to facilitate insertion, and once the flap was pulled into the 
fistula, the skin margins were marked at the oral and extraoral 
sites. Then, the middle part of the flap, between the indicated 
margins, was de-epithelialized (Figure 2B,C). The inner sur-
face of the fistula was debrided and refreshed with a curette. 
The flap was again placed into the fistula; hence, the fistula 
was filled with the middle, de-epithelialized expanse of the 
flap. As no margin was available for suture at the tip, the 
flap was placed without suture and the base of the flap was 
fixed to the skin surrounding the fistula with nonabsorbable 
monofilament sutures 5-0 (Nylon®, Bear Medic Corporation) 
to prevent the flap from slipping (Figure 1C). The donor site 
was closed by direct suture, and a split-thickness skin graft 
(STSG) using the epithelium obtained from the middle area 
of the flap (Figure 1C). At 4 days after surgery, the tip of 
the flap inside the oropharyngeal region became necrotic. 
Necrotic tissue was debrided as needed, and at postoperative 
day 15 that region was epithelialized and successfully healed. 
Furthermore, the flap survived after postoperative radiation 
therapy (60 Gy). The patient has experienced no recurrence 
of fistula or ulceration at 12  months after undergoing the 
stick-shaped platysma flap procedure (Figure 1D) (Table 1).T
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2.2  |  Case 2: A 77-year-old man, after 
subtotal glossectomy and RAM flap 
reconstruction for a carcinoma of the tongue 
(pT3N0M0)

The patient underwent radiation therapy (61.2  Gy) after 
subtotal glossectomy. In addition, hypopharyngeal cancer 
was detected 10  months after surgery, and a total laryn-
gectomy and partial pharyngectomy were performed. No 
reconstructive surgery was carried out, and the remain-
ing pharynx was repaired by primary closure. One month 
following these procedures, an orocutaneous fistula de-
veloped, which was subsequently closed using a left pec-
toralis major myocutaneous (PMMC) flap. Nine years and 
4 months after subtotal glossectomy, the patient developed 
a recurrence of tongue cancer, and total glossectomy and 
reconstruction with a right PMMC flap were performed. 
Eleven days postoperative, an orocutaneous fistula from 
the left side of the neck through the oral cavity was noted, 
and the stick-shaped platysma flap procedure was per-
formed at 17 days postoperative. The fistula spanned the 
left neck region to the left molar and measured 7 mm and 
25  mm in width and length, respectively (Figure  3A). A 
stick-shaped flap measuring 10  mm  ×  45  mm was de-
signed in the left mental region neighboring the fistula 
(Figure 3B), and the flap was transposed into the fistula. 
The tip of the flap was exposed to the intraoral side of the 
fistula and secured with 5-0 Vicryl® (polyglactin/poly-L-
lactic acid) braided absorbable sutures (Johnson & Johnson 
Medical GmbH) (Figure  1C). Another transposed flap 
below the fistula was transplanted to the fistula aperture. 
The donor site and exposed surface were closed by STSG 
using the epithelium removed from the middle part of the 
stick-shaped flap (Figure 3C,D). Necrotic tissue on the tip 

of the flap was debrided as needed on postoperative day 7, 
and the wound was completely cured on postoperative day 
21. The patient's postoperative course has been uneventful 
for 3.5 years (Figure 3E) (Table 1).

2.3  |  Case 3: A 66-year-old man, 
after extended resection and RAM flap 
reconstruction for oropharyngeal cancer 
(pT4aN1M0)

A 66-year-old man underwent extended resection and 
RAM flap reconstruction for middle pharyngeal cancer 
(pT4aN1M0). At postoperative day 9, the patient developed 
a hematoma and abscess in the right submandibular region, 
which were drained with a skin incision. The conservative 
treatment did not achieve improvement, and a fistula and 
dead space developed. At postoperative day 21, fistula re-
pair was implemented under general anesthesia. Surgical 
examination revealed a fistula between the right neck re-
gion and the right root of the tongue, measuring 9 mm wide 
and 20 mm long (Figure 4A). A transposed flap measuring 
10  mm  ×  40  mm was designed in the right neck region 
neighboring the fistula (Figure  4B), and the stick-shaped 
flap procedure was performed. The mucosa on the inside 
surface of the fistula was partially split to create adequate 
space for suturing. The donor site was closed with meshed 
STSG using femoral skin since de-epithelialized epidermis 
derived from the flap was not available (Figure 4C). The 
patient's postoperative course was uneventful. The flap was 
well tolerated, and the fistula was successfully repaired. 
After postoperative radiation therapy (60  Gy), there re-
mains no evidence of recurrence for 3 years and 9 months 
(Figure 4D) (Table 1).

F I G U R E  1   Case 1: A 52-year-old man 
with a right submandibular orocutaneous 
fistula. A, Preoperative findings. Fistula 
measured with a surgical probe (△); B, 
Design of a stick-shaped flap in the mental 
region; C, Postoperative findings. STSG 
obtained from de-epithelialized skin (*); The 
base of the flap (Arrowhead). D, Findings 
6 mo postsurgery. No fistula recurrence
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3  |   DISCUSSION

Flaps with favorable blood supply are essential for success-
ful closure of intractable fistulas. After head and neck tumor 
resection, free flaps, such as the radial forearm flap5 and an-
terolateral thigh flap,6,7 or regional flaps such as the PMMC 
flap and supraclavicular flap have been popularly applied 
for soft tissue reconstruction.8 However, most of these flaps 
are not suitable for narrow fistulas, in neither size nor shape. 
The novel stick-shaped platysma flap is a suitable surgical 
treatment to fit in these small and narrow fistulas. Also, this 
method allows surgeons to preserve more options for another 
reconstruction in case of recurrence. Further, our method af-
fords additional advantages including shorter operation time, 
less risk of complication without surgical involvement of tis-
sue around the fistula, easier to carry out without microsurgi-
cal technique, and less donor morbidity compared with other 
free flaps.

With regard to blood supply, this method has the follow-
ing unique aspects: it includes platysma muscle; it can par-
tially be a composite graft.

Generally, local and direct flaps, which have random-
pattern blood perfusion without an axial vascular system, are 
limited to a safe length-to-width ratio of 1:1.9 In the face and 
scalp, the richness of the skin circulation, even in the absence 
of an anatomically recognized axial system, permits length-
to-width ratio restrictions to be somewhat relaxed, frequently 
allowing the flap to be designed as a rectangle rather than as 
a square. The ratio considered to be safe depends on, to a con-
siderable extent, vascularity of the site from which the flap 

is obtained, whether the flap is truly random or has an axial 
element, and whether it is a skin or fasciocutaneous flap. In 
the novel method presented here, flaps including the pla-
tysma muscle are thick enough to be configured into a “stick 
shape.” Describing flaps in a systematic manner is difficult 
because some belong to more than one category. However, 
when an investing layer of deep fascia is included, the flap 
is distinguished as a fasciocutaneous flap rather than a skin 
flap.9 This also accounts for the comparatively good blood 
perfusion in the stick-shaped flap compared with a mere local 
skin flap.

Platysma muscle has often been used in head and neck 
reconstruction,10 and it has rich blood perfusion with mul-
tiple blood supply.11 The platysma myocutaneous flap 
derives its arterial blood supply predominantly from the 
submental branch of the facial artery. Additional blood 
supply comes from the transverse cervical vessels, the 
thyroid vessels, the occipital vessels, and the posterior au-
ricular vessels.12 In the detailed anatomical study of the 
platysma flap,13 it was reported that the platysma was lo-
cated within the subcutaneous adipofascial tissue, and the 
vascular system of the platysma was different from that of 
the musculoskeletal muscles: The platysma has a polyg-
onal arterial plexus instead of a large nutrient artery that 
runs long. The platysma flap should be considered fas-
ciocutaneous rather than musculocutanous, and it should 
usually be elevated with the deep adipofascial tissue under 
the platysma. Likewise, our stick-shaped platysma flap also 
requires inclusion of the adipofascial tissue under the pla-
tysma muscle to obtain favorable blood supply.

F I G U R E  2   Preparation of a flap. (A) Flap design. (B) Diagram showing the cross-sectional view of flap design. Dissection layer below the 
superficial cervical fascia (red arrow with a star mark); (C) Diagram illustrating the flap after skin incision and flap elevation. Path of skin flap 
insertion (black dotted arrow); (D) Diagram illustrating the flap pulled into a fistula. (1) The base of flap; (2) De-epithelialized area (red dotted 
arrow); (3) Fistula; (4) Epidermis; (5) Dermis; (6) Subcutaneous tissue; (7) Platysma; (8) Investing layer of cervical fascia, attached to the flap; (9) 
Muscle layer under the superficial cervical fascia; (10) Oropharyngeal mucosa; (11) Fixed suture. If there is no margin for suture at the intraoral 
site, the base of the flap is fixed to the surrounding skin of fistula; (12) Secured with suture at the intraoral site; (13) Donor site was closed with 
primary closure or skin graft
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F I G U R E  3   Case 2: A 77-year-old man with a left mandibular orocutaneous fistula. A, Stick-shaped flap designed in mental region. Fistula 
and dead space of mandibular area (△); B, Elevated de-epithelialized stick-shaped flap (Arrowhead) and transposed local flap below the fistula 
(*); Intraoperative findings of the (C) front and (D) left side. Transplanted stick-shaped flap (Arrowhead), transposed local flap (*). The donor site 
and raw surface neighboring the fistula were repaired by STSG; (E) Findings 6 mo postsurgery. No fistula recurrence

F I G U R E  4   Case 3: A 66-year-old man 
with a right pharyngocutaneous fistula. A, 
Fistula and dead space in submandibular 
region (△); B, Design of a stick-shaped 
flap; C, Postoperative findings. Transplanted 
stick-shaped flap (Arrowhead), meshed 
STSG (*), and drainage tube (△); D, 
Findings 6 mo postsurgery. No fistula 
recurrence
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Furthermore, the stick-shaped flap has another feature 
that pertains to blood supply. De-epithelialization of the mid-
dle part of the flap serves to facilitate omnidirectional contact 
to the inner surface of the fistula. Wide contact to intact tissue 
enables rapid re-perfusion of blood circulation and promotes 
survival of the intraoral side of the composite graft in case of 
less robust blood perfusion from the base of the flap to that 
area. The very tip of the stick-shaped flap often becomes ne-
crotic but undergoes re-epithelialization following debride-
ment making it possible to achieve complete fistula closure 
(Figure  5). Correspondingly, in the similar technique, the 
cervical island skin flap, the very tip is reported to become 
necrotic and epithelializes spontaneously.14 Spontaneous 
healing occurs surprisingly quickly in the intraoral environ-
ment, and the result when healing is complete can be unex-
pectedly good.9

The novel stick-shaped platysma flap method is a highly 
feasible and efficient treatment for intractable fistulas after 
head and neck reconstruction. It yields minimal morbidity, 
is comparatively simple to perform, and results in favorable 
outcomes.
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