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INTRODUCTION
Radiation therapy (RT) is an effective treatment method for 

head and neck cancer (HNC) and is a principal curative modal-
ity [1]. Most patients with HNC (80%; range, 73.9%–84.4%) re-
ceive RT [2]. Although RT is indispensable for HNC treatment, 
patients who are treated with RT experience acute or chronic 
side effects that include oral health deterioration, orocutaneous 
fistula formation, and osteoradionecrosis [3].

Orocutaneous fistula formation is a serious complication of 
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Background: Radiation therapy (RT) is frequently used for supportive treatment and manage-
ment of advanced head and neck cancers. This study performed a retrospective review of the 
treatment methods that were used for intractable draining fistulas in seven patients who had re-
ceived RT for head and neck cancers. Treatment methods used for two of the seven patients are 
presented in detail.
Methods: From 2009 to 2020, seven patients underwent reconstructive surgery for intractable 
fistulas which occurred after RT for head and neck cancers. Patient characteristics, medical histo-
ry, treatment method, and treatment outcome were reviewed for each case. The type of surgery 
performed, failure rate, and treatment period were also analyzed.
Results: In this study, a total of seven patients received additional management for radiation-in-
duced fistulas. Patients underwent a mean of 3.3± 1.4 surgeries (maximum: six surgeries) to re-
solve their fistulas. The mean time interval from the first surgery to the last surgery for the pa-
tients to achieve resolution of the fistula was 8.7 months. Loco-regional flaps have performed an 
average of 1.9± 1.5 times. However, all loco-regional flaps failed. Instead, the patients’ intractable 
fistulas were resolved with the use of distant flaps or free tissue transfers.
Conclusion: Fistulas that develop after head and neck cancer treatment following RT are difficult 
to treat with simple loco-regional flap procedures. Therefore, more aggressive treatment tech-
niques, such as distant flap or free tissue transfer, may be needed to shorten patients’ treatment 
periods and avoid unnecessary surgeries.
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RT that leads to wound infection, dysphasia, dysphagia, rupture 
of anastomotic vessels, and carotid blowout syndrome, which is 
defined as the rupture of the extracranial carotid artery or its 
branches, resulting in high morbidity and mortality [4-6]. 
Moreover, complications caused by a fistula can reduce a pa-
tient’s quality of life and make timely postoperative chemother-
apy and radiotherapy administration difficult [7,8].

Wound healing in a previously irradiated neck region is often 
impaired by widespread scarring, fibrous tissue remodeling, 
and altered perfusion of irradiated tissues [9,10]. Consequently, 
fistula resolution in the irradiated neck region is difficult to 
achieve. 

Improvement in patient outcome for the treatment of HNC 
complications depends on the selection of an appropriate surgi-
cal approach. In this study, we retrospectively reviewed our ap-
proaches for treating intractable fistulas that developed in seven 
patients after RT. We also discussed in detail the treatment 
methods used in two representative cases.

METHODS
From 2009 to 2020, 62 cases received free tissue transfers for 
HNC reconstruction and 58 patients underwent surgery. A ret-
rospective review of medical records was conducted to identify 
patients with fistulectomies and reconstructive surgeries for in-
tractable fistulas. Patients who underwent RT were included. 
Patients were excluded from the study if they had undergone 
surgery for HNC and did not receive RT, or if their medical and 
clinical records were insufficient. A follow-up history of at least 
1 year was a requirement for inclusion in the study.

The following data were analyzed with a retrospective obser-
vational study design: the number of surgeries, number of loco-
regional surgeries, number of distant flap and free flap per-
formed, number of additional surgeries needed after distant 
flap or free flap treatment, duration (months) from the first 
surgery to the last surgery, and type of surgery that led to fistula 
resolution.

This study was approved by the hospital’s institutional review 
board (IRB No. 2021-06-026) and was conducted in accordance 
with the principles of the Declaration of Helsinki. All partici-
pants provided written informed consent.

Conservative management
When fistulas developed, conservative management was ini-
tially attempted in all cases. Oral feeding was replaced with na-
sogastric tube feeding or parenteral nutrition with fasting. Em-
pirical antibiotic and anti-inflammatory drug treatments were 
initiated. We performed bacterial cultures of the wounds and 

changed the antibiotics based on the antibiotic susceptibility 
test results for bacterial pathogens. Daily local wound manage-
ment, including debridement of necrotic tissue and curettage of 
the fistulous borders, was undertaken. If a patient’s symptoms 
did not improve after 3 weeks of conservative management, ad-
ditional surgical management was considered [11].

Surgical principle
When conservative methods failed, surgical closure of a fistula 
was indicated. The surgical method used was based on the size 
of the fistula and the condition of the surrounding soft tissues. 
For fistulas < 2 cm in diameter and with mild inflammation of 
the surrounding tissues, loco-regional flaps were initially at-
tempted. For fistulas with diameters ≥ 2 cm, multiple fistulas, 
or fistulas with severe inflammation of the surrounding tissues, 
a free tissue transfer with good vascularity was the primary 
treatment choice. If the recipient vessels or donor site vessels 
were not patent due to previous surgery or RT, a distant flap, 
such as a pectoralis major musculocutaneous (PMMC) flap or 
a pedicled latissimus dorsi myocutaneous (LDMC) flap, was 
used as a second choice for surgical treatment.

Fistula closures involved two epithelial surfaces; one provided 
an internal lining and the second provided external coverage 
[12]. In cases involving oral or esophageal mucosal reconstruc-
tion, the mucosal lining and the skin layer were simultaneously 
reconstructed using two skin paddles to preserve the original 
anatomy as much as possible. If two skin paddles were insuffi-
cient for covering the defect, two flaps were harvested to cover 
the internal mucosa and skin lining, respectively. In addition, 
the muscle layer of the donor site was harvested to create a layer 
that was resistant to fistula formation, and secured flap vascu-
larity. During closure of the mucosal layer, a watertight vertical 
mattress suture was applied to ensure sealing, thereby prevent-
ing a recurrence of the fistula.

RESULTS
Seven patients (five males and two females) who were treated 
for fistulas from 2009 to 2020 were included in the study. Three 
patients had orocutaneous fistulas, two patients had oronasal 
fistulas, one patient had an esophagocutaneous fistula, and one 
patient had an oroantral fistula. One patient received preopera-
tive RT, while six patients were treated with RT postoperatively. 
Three patients underwent chemotherapy with RT (Table 1).

Five loco-regional flaps, one distant flap, and one free flap 
were initially attempted for fistula repair; however, these proce-
dures were unsuccessful. Six free flaps and one pedicled LDMC 
flap were the last surgeries performed in the patients. The last 
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salvage reconstructions included two radial forearm free flaps, 
one fibular osteocutaneous free flap, and one anterolateral thigh 
free flap. Two patients received double free flaps that included: 
radial forearm flap and rectus abdominis flap, and fibular bone 
flap and anterolateral thigh flap (Table 1).

An average of 3.3± 1.4 surgeries was required to resolve the 
fistulas and an average of 1.9± 1.5 loco-regional surgeries and 
1.4± 0.5 distant flaps or free flaps were performed. Only three 
patients required additional surgery after distant flap or free 
flap. The mean time interval from the first surgery to the last 
surgery was 8.7± 15.0 months. The failure rate of the loco-re-
gional flap method was 100%; the combined distant flap and 
free flap failure rate was 30% (Table 2).

DISCUSSION
Despite clinical and medical advancements, the incidence of 
HNC is increasing and places a burden on public health due to 
the serious morbidity and mortality rates [13]. Recently, imme-
diate elective repair using free tissue transfer has become an 
important treatment modality for reconstruction after HNC 
surgeries. Additionally, secondary free tissue transfer is used as 
a salvage method for the treatment of cancer recurrence, pri-
mary flap failure, or RT-related complications [14]. 

Distant flaps, such as the pectoralis major flap, deltoid flap, or 
latissimus dorsi flap, are still commonly used in reconstruction 
following HNC surgeries along with free tissue transfer. Distant 
flaps are also considered valid reconstruction tools when the 
primary free flap fails, or salvage reconstruction is needed due 
to other complications [15]. 

In contrast, loco-regional flaps can be used for small- to me-
dium-sized defects of the head and neck; however, they are un-
satisfactory for use in an irradiated field. RT elicits a series of 
inflammatory responses that lead to a radiation-induced fibro-
atrophic effect [16]. If the radiation-induced fibroatrophic ef-

fect occurs in a soft tissue around the neck, delayed wound 
healing can lead to fistula formation even when a free tissue 
transfer with good vascularity was used for reconstruction. 
These fistulas fail to heal with loco-regional flaps due to sur-
rounding soft tissue fibrosis and impaired vascularity. In our 
study, all loco-regional flap surgeries failed. The combined fail-
ure rate of distant flap and free flap surgeries was 30%, and at 
least one distant flap or free flap was required to resolve the 
draining fistula. 

Recipient vessel selection is limited in previously irradiated 
neck region. In these cases, the use of distant flaps such as 
PMMC flaps may be a suitable option for reconstructive sur-
gery [17]. These flaps use multiple skin paddles and harvest 
muscle layers to reduce damage to the perforators, secure vas-
cularity, and provide barriers to the fistulas. The use of distant 
flaps can shorten patients’ clinical courses and avoid unneces-
sary surgeries. The patient described in the first case lacked 
suitable recipient vessels in the neck for a successful free flap 
procedure (Fig. 1). Therefore, the reconstruction was per-
formed with a pedicled LDMC flap that provided good vascu-
larity. Although the patient’s fistula recurred once after the pro-
cedure, it was successfully treated with conservative measures.

Successful free tissue transfers are significant since they affect 

Table 1. Characteristics of patients

Patient 
No.

Sex/age 
(yr) Type of cancer Last salvage 

reconstruction
Radiation 
therapy

Chemo-
therapy Fistula type Fistula location Initial 

attempt flap

Before the last surgery

Loco-regional 
flap 

Distant or free 
flap

1 F/26 Tongue cancer RFFF+RAMC Postoperative No Orocutaneous Chin Local 1 -

2 M/16 Buccal cancer FOCF+ALT Postoperative No Orocutaneous Chin Free 1 1 (FOCF)

3 M/68 Parotid gland cancer RFFF Postoperative No Orocutaneous Chin Local 1 -

4 M/40 Palate cancer FOCF Postoperative No Oronasal Hard palate Local 2 -

5 M/48 Palate cancer RFFF Postoperative Yes Oronasal Hard palate Local 5 -

6 M/70 Tongue cancer LDMC Preoperative Yes Esophagocutaneous Neck Distant 1 1 (PMMC)

7 F/38 Buccal cancer ALT Postoperative Yes Oroantral Buccal mucosa Local 2 1 (ALT)

M, male; F, female; RFFF, radial forearm free flap; RAMC, rectus abdominis musculocutaneous free flap; FOCF, fibular osteocutaneous free flap; ALT, anterolateral thigh; LDMC, 
latissimus dorsi myocutaneous flap; PMMC, pectoralis major musculocutaneous. 

Table 2. Characteristics of reconstruction surgery
Characteristics Value Min Max

No. of surgeries 3.3±1.4 2 6

No. of loco-regional surgeries 1.9±1.5 1 5

No. of distant flaps or free flaps 1.4±0.5 1 2

Additional surgeries needed after distant flap or 
free flap (n=7)

3

Duration from first surgery to last surgery (mo)   8.7±15.0 14a) 42

Loco-regional surgery failure rate (%) 100

Distant flap or free flap failure rate (%) 30

Values are presented as the mean±SD or number.
a)Days.
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patients’ morbidity and mortality. Many factors are vital to the 
success of microscopic surgery; however, selecting an appropri-
ate recipient vessel is one of the most significant factors [18]. In 
particular, patients with vessel-depleted neck who had under-
gone RT or a previous surgery lack suitable recipient vessels for 
free flap. At our institution, after checking the available recipi-
ent vessels using neck computed tomography angiography, the 
recipient vessels were selected outside the radiation field. The 
location of the soft tissue defect is the primary factor in the se-
lection of recipient vessels. For upper head defects, the superfi-
cial temporal artery and vein or the middle temporal vein are 
the vessels of choice due to adequate caliber and ease of local-
ization [19,20]. For lower head and neck defects, the superior 
thyroid artery and the external jugular vein are preferred, but 
these have often already been used for previous reconstructive 
surgery [21,22]. The facial or transverse cervical blood vessels 
can alternatively be used as another option for recipient vessels 

[18,23]. However, if these vessels are unavailable due to previ-
ous surgery or irradiation, the contralateral recipient vessels or 
distant flap should be considered [24]. In the second case pre-
sented in this study, the superficial temporal artery and middle 
temporal vein were used in the patient to resolve the oroantral 
fistula and the contralateral side vessels were used to resolve the 
orocutaneous fistula (Fig. 2). If all the methods are unfeasible, 
then the pectoral branch of the thoracoacromial artery or the 
internal mammary vessels can be used [25].

Due to the high loco-regional surgical failure rate, a distant 
flap or free flap with good vascularity is required for wound 
healing to occur. In addition, since the time interval between 
the first and last surgery is prolonged in these patients, unnec-
essary loco-regional surgery should be avoided. Therefore, if no 
improvement occurs after a sufficient period of conservative 
treatment, a distant flap or free tissue transfer should be consid-
ered for shortening the treatment periods and to reduce unnec-

Fig. 1. Case 1 (patient no. 6.) A 70-year-old man presented with recurrent tongue cancer that had been treated with chemoradiotherapy. Tu-
mor resection, total laryngectomy, total glossectomy, bilateral modified radical neck dissection, and reconstruction with an anterolateral thigh 
free flap were performed. (A) An esophagocutaneous fistula developed 1 month after glossal reconstruction; salvage reconstruction using a 
pectoralis major musculocutaneous flap was planned due to vessel-depleted neck. (B) An esophagogram showed the presence of an esophago-
cutaneous fistula and tracheal aspiration. (C) The esophagocutaneous fistula recurred after the pectoralis major musculocutaneous flap had 
been performed. (D) Resolution of the fistula and healing were observed 8 months after treatment with a pedicled latissimus dorsi myocutane-
ous flap. 
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essary surgeries for HNC patients who have undergone RT 
[26].

This study had several limitations. First, a selection bias may 
have occurred because of the retrospective study design. Sec-
ond, there was an insufficient number of patients for a control 
group. Finally, statistical analyses could not be performed due 
to the small number of cases. Despite these limitations, we ana-
lyzed the appropriateness of the surgical treatments for the pa-
tients. Therefore, this study makes a valuable contribution for 
the small number of patients that require reconstructive sur-
gery for intractable fistulas following RT for HNC.

Based on the study results, we suggest an approach to shorten 
patients’ treatment periods and reduce unnecessary surgeries 
for the treatment of fistulas that require reconstruction after RT 
for HNC. Free tissue transfers or distant flaps are often more 
invasive than loco-regional flaps and are difficult to perform 
[27]. However, when no improvement is achieved after a suffi-
cient period of time with conservative management, free tissue 
transfers or distant flaps should be considered to shorten the 
treatment period.
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Fig. 2. Case 2 (patient no. 7.) A 38-year-old woman with systemic lupus erythematosus and antiphospholipid syndrome presented with recur-
rent buccal cancer after previous treatment with tumor resection and left neck dissection. The patient underwent tumor resection and segmen-
tal mandibulectomy. Due to poor vessel patency in the left neck, the patient was administered a reconstructive pectoralis major musculocuta-
neous flap and adjuvant chemoradiation. (A) An oroantral fistula developed on postoperative day 46. (B) Facial computed tomography 
demonstrated the oroantral fistula and maxillary sinusitis. (C) The oroantral fistula was treated with an anterolateral thigh free flap using the 
superficial temporal artery and middle temporal vein as recipient vessels. However, an orocutaneous fistula developed in the left mandibular 
and mid chin areas. (D) The orocutaneous fistula was completely resolved following an anterolateral thigh free flap performed with the super-
ficial thyroid artery and external jugular vein as recipient vessels. 
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