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INTRODUCTION

A pharyngocutaneous fistula is a communication between the 

digestive tract and skin of the neck. It is a common complication 
associated with flap reconstruction or primary closure of a pha-
ryngeal defect following resection of a malignant neoplasm. Ac-
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cording to the literature, its incidence varies from 8% to 22% [1]. 
Most cases occur within 1–4 weeks after surgery. Breakdown of 
the mucosal closure can cause saliva to flow into nearby soft tis-
sues, and wound healing may be delayed in such a saliva-soaked 
environment, which may result in chronic inflammation and 
hypoxia of the neck skin and vasculature, leading to formation 
of a fistula [2].

When a fistula forms, it increases the risk of wound infection, 
which can lead to flap failure, and inflammation that spreads to 
the nearby carotid artery and jugular vein may cause these ves-
sels to rupture. It can also influence the overall treatment and 
performance status of patients. Oral diet initiation may be de-
layed, time-consuming surgery may be required depending on 
the fistula’s severity and other accompanying complications, and 
the cancer recurrence rate may be increased because of delays in 
administering anticancer therapy such as radiotherapy. More-
over, a long-standing fistula causes extensive scar formation that 
may lead to permanent sequelae such as pharyngeal stricture. 
Once they occur, fistulae are a major cause of increased mortali-
ty and morbidity.

The risk factors can be categorized into patient-related factors 
(low serum albumin level [1,3,4], low hemoglobin level [4-6], 
and other comorbidities such as diabetes mellitus [1,3], chronic 
obstructive pulmonary disease [5], chronic hepatopathy [3], 
and cardiopathy [7]), disease-related factors (previous radio-
therapy [3,5,8,9], a supraglottic tumor subsite [5,7], a higher T 
stage [5,10,11], positive surgical margins [5,12], neck dissection 
[5,7], preoperative tracheostomy [6]), and reconstruction-relat-
ed factors (hypopharyngeal reconstruction [4,5], the type of 
flap used in reconstruction [13], and excessive tension at the 
anastomosis site [5,14]). However, few risk factor analyses have 
specifically been conducted of patients who underwent recon-
struction with a flap.

The present study aimed to analyze the causative factors of 
pharyngocutaneous fistula through a retrospective analysis of 
cases involving reconstruction by a single surgeon at a single in-
stitute, as well as to describe our treatment experiences.

METHODS

The present study was a retrospective analysis of cases involving 
pharyngeal reconstruction with a pectoralis major musculocuta-
neous (PMMC) flap or cutaneous free flap following resection 
of squamous cell carcinoma of the oropharynx, hypopharynx, 
or larynx from 1995 to 2013 (Table 1). We preferred to use a 
cutaneous free flap, but the PMMC flap was used for recon-
struction in patients with a poor general condition, incomplete 
tumor resection, or a vessel-depleted neck (Fig. 1). All patients 

underwent cervical lymph node dissection, and a single surgeon 
performed flap insetting. Vicryl 3-0 sutures were used for 2-layer 
suturing.

Variable No. (%)

Age, yr (mean, 63.0; range, 26–86)
  ≥60 83 (65.4)
  <60 44 (34.6)
Sex
  Male 122 (96.1)
  Female 5 (3.9)
Previous treatment
  Primary tumor 113 (89.0)
  Recurrent tumor 14 (11.0)
Tumor site
  Oropharynx 11 (8.7)
  Hypopharynx 100 (78.7)
  Larynx 16 (12.6)
T stage
  T1 3 (2.4)
  T2 46 (36.2)
  T3 28 (22.0)
  T4 50 (39.4)
Type of flap
  PMMC 21 (16.5)
  Free flap 106 (83.5)
Type of free flap
  RFFF 97 (76.4)
  ALTFF 9 (7.1)
Type of reconstruction
  Tube-type 17 (13.4)
  Patch-type 110 (86.6)
Type of reconstruction (free flaps only)
  Tube-type 17 (13.4)
  Patch-type 89 (70.1)
Size of the flap
  <200 cm2 42 (33.1)
  200–300 cm2 42 (33.1)
  300–400 cm2 30 (23.6)
  400–500 cm2 6 (4.7)
  >500 cm2 7 (5.5)
Previous radiotherapy
  Yes 114 (89.8)
  No 13 (10.2)
Preoperative albumin level
  ≥3.5 g/dL 107 (84.3)
  <3.5 g/dL 20 (15.7)
Preoperative hemoglobin level
  ≥12.5 g/dL 113 (89.0)
  <12.5 g/dL 14 (11.0)
Diabetes mellitus
  Yes 25 (19.7)
  No 102 (80.3)
Smoking
  Yes 119 (93.7)
  No 8 (6.3)

PMMC, pectoralis major musculocutaneous; RFFF, radial forearm free flap; ALTFF, 
anterolateral thigh free flap.

Table 1. Patient characteristics
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To examine the effects of various clinical factors, fistula inci-
dence was analyzed to identify associations with primary or re-
current cancer, tumor site, T stage, the type of flap used in the 
reconstruction, the size of the flap, preoperative radiotherapy, 

preoperative albumin level, preoperative hemoglobin level, dia-
betes mellitus status, and smoking status. SPSS ver. 23 (IBM 
Corp., Armonk, NY, USA) was used for the statistical analysis, 
and the Pearson chi-square test and a linear-by-linear associa-
tion were used. P-values < 0.05 were considered to indicate sta-
tistical significance.

When a pharyngocutaneous fistula occurs, the patient is im-
mediately started on intravenous antibiotics and a compression 
dressing is applied, while avoiding oral feeding through a naso-
gastric tube or gastrostomy. Depending on the fistula size and 
the condition of the nearby tissues, an additional treatment mo-
dality is determined, with options including direct closure, flap 
surgery, and pharyngostoma formation. Direct closure was at-
tempted when the fistula was small and the inflammation in the 
nearby tissues was mild, so that enough tissue remained after de-
bridement around the fistula, whereas additional flap surgery 
was performed when the fistula was large or when direct closure 
was expected to cause functional disability. Moreover, when in-
flammation in the tissue around the fistula was severe and vascu-

Fig. 1. Flap selection in pharyngeal reconstruction

Pharyngeal reconstruction

Poor general condition
Incomplete tumor resection
Vessel-depleted neck, etc.

Cutaneous free flap

(−) (+)

PMMC flap

PMMC, pectoralis major musculocutaneous.

Fig. 2. Patch-type PMMC flap for partial pharyngeal defect

A 56-year-old male with cancer of the hypopharynx. (A) Partial pha-
ryngeal defect. (B) A PMMC flap was designed on the right anterior 
chest wall. (C) Insetting of the PMMC flap. The flap was transposed 
to the pharyngeal defect via a subcutaneous tunnel over the clavi-
cle. (D) A video fluoroscopic swallowing study on postoperative day 
16 showed a good pathway. PMMC, pectoralis major musculocuta-
neous.
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larity was suspected, pharyngostoma formation was performed 
to prevent saliva from directly contacting the wound, followed 
by pharyngostoma closure or reconstruction with a flap.

RESULTS

In total, 127 cases involving pharyngeal reconstruction with a 
PMMC flap (Fig. 2) or a cutaneous free flap following cancer 
resection were analyzed. There were 122 and 5 cases involving 
men and women, respectively; the mean age was 63.0 years 
(range, 26–86 years). A total of 21 cases were reconstructed us-
ing a PMMC flap, 106 cases using a cutaneous free flap, 97 cases 
using a radial forearm free flap, and 9 cases using an anterolateral 
thigh free flap. With respect to the different types of reconstruc-
tions, there were 17 and 110 cases of tube- (Fig. 3) and patch-
type reconstructions, respectively. All PMMC flap reconstruc-
tions were patch-type. Therefore, within the free flap recon-
struction group, excluding PMMC flaps, there were 17 and 89 
cases of tube- and patch-type reconstructions, respectively.

Pharyngocutaneous fistula occurred in a total of 18 cases, re-
sulting in an incidence of 14.2%. Fistula incidence did not show 
a statistically significant association with primary or recurrent 
cancer, tumor site, size of the flap, preoperative radiotherapy, 
preoperative albumin level, preoperative hemoglobin level, dia-
betes mellitus status, or smoking status (Table 2). There were 
no differences in fistula incidence according to whether the oro-
pharynx, hypopharynx, or larynx was the primary cancer site. 
Statistical significance could not be determined in the compari-
son of subsites because of an insufficient number of cases. As-
sessing the statistical significance of differences between the 

PMMC and free flap reconstruction groups for the oropharynx, 
hypopharynx, and larynx sites was also impossible because of an 
insufficient number of cases. 

Fistula incidence increased significantly with higher T stages 
(P = 0.015). With respect to flap types, there was no difference 
in fistula incidence between the PMMC and free flap recon-
struction groups. A comparison between radial forearm and an-
terolateral thigh free flaps within the free flap reconstruction 
group was also impossible because of an insufficient number of 
cases. With respect to reconstruction types, a comparison be-
tween tube- and patch-type reconstructions showed that fistula 
incidence was significantly higher with a tube-type reconstruc-
tion, which was statistically significant when compared with the 
combined PMMC and free flap groups (P = 0.006) and with 
the free flap reconstruction group excluding PMMC flaps (P =  
0.007). In the 17 cases of tube-type reconstruction, a fistula oc-
curred in 6 cases. In 4 cases, a fistula occurred between the base 
of the tongue and the flap, and in 2 cases a fistula occurred be-
tween the esophagus and the flap.

Fistulae were discovered between 6 and 27 days after surgery, 
at an average of 12 days. There were 2 cases in which leakage 
was discovered on an esophagogram obtained before initiating 
oral feeding in asymptomatic patients. They were treated with 
conservative management, but pharyngeal stricture occurred in 
both patients; subsequently, balloon dilatation was performed 
65 days after surgery in a patient with cancer of the hypophar-
ynx who underwent reconstruction with a tube-type radial fore-
arm free flap and 63 months after surgery in a patient with can-
cer of the larynx who underwent reconstruction with a PMMC 
flap. In a single case, a patient with cancer of the hypopharynx 

Fig. 3. Tube-type ALTFF for circumferential pharyngeal defect

A 72-year-old male with cancer of the hypopharynx. (A) Circumferential pharyngeal defect. (B) A tube-type ALTFF. (C) Insetting of a tube-type 
ALTFF. (D) Esophagography on postoperative day 16 showed a good pathway. ALTFF, anterolateral thigh free flap.

A B DC
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who underwent reconstruction with a patch-type radial forearm 
free flap was successfully treated with primary closure since the 
fistula was small, inflammation in the surrounding tissues was 
mild, and satisfactory bleeding was observed during debride-
ment. In 4 cases with relatively clean wounds despite some tis-

sue defects following debridement of the fistula and surround-
ing tissues, reconstruction with a PMMC flap was performed 
without pharyngostoma formation. In 3 of the 4 cases, the fistu-
la recurred and was treated conservatively. In 11 cases in which 
the viability of the surrounding tissues following debridement 
was uncertain, a pharyngostoma was formed first. In 4 of these 
cases, direct closure was performed after the wound eventually 
stabilized, whereas in 2 of these cases where there was insuffi-
cient tissue, a pharyngostoma was formed via a PMMC flap and 
direct closure was performed after the wound eventually stabi-
lized (Fig. 4). In another 4 cases, because of insufficient tissue 
during pharyngostoma closure, flap reconstruction was per-
formed, with a PMMC flap in 2 cases, with a deltopectoral flap 
in 1 case, and with a local flap in 1 case. In 1 case, the patient 
died from multiple organ failure attributed to wound infection; 
excluding this case, in the 10 patients within the pharyngostoma 
formation group, the average duration until stoma closure was 
45 days (range, 4–116 days).  

DISCUSSION

Despite the advancements in surgical techniques and the pre-
ventive efforts that have been described in numerous studies, 
the incidence of pharyngocutaneous fistula remains high, at 
8%–22%. 

In the present study, higher T stages resulted in a significant in-
crease in fistula incidence, which is consistent with the results of 
many previously reported studies [5,10,11]. Aarts et al. [10] re-
ported that a high tumor stage was an independent prognostic 
factor of fistula incidence based on findings of incidence rates of 
11% in tumors with an original stage of I and II and 35% in tu-
mors with an original stage of III and IV in patients who under-
went salvage laryngectomy following primary radiotherapy. In 
contrast, several studies have reported no association between 
the T stage and fistula incidence [1,3,7,12]. Markou et al. [12] 
pointed out that any apparent association with patients who had 
an advanced T stage was due to errors from higher frequencies 
of infiltration at the excision margins. 

Differences have also been reported in fistula incidence ac-
cording to the type of flap used in reconstruction. Although the 
present study did not find a statistically significant difference 
between PMMC and free flaps, Chao et al. [14] reported that 
using a PMMC flap in partial defect reconstruction of the hypo-
pharynx resulted in a significantly higher fistula rate than when a 
free fasciocutaneous flap was used (24.7% vs. 8.9%, P < 0.0001); 
the reoperation rate due to fistula or flap necrosis was also high-
er, which was attributed to possible low peripheral vascularity 
caused by the arc of rotation of the PMMC flap or increased 

Clinical factor Fistula P-value

Previous treatment 0.409a)

  Primary tumor 15 (13.3)
  Recurrent tumor 3 (21.4)
Tumor site 0.330a)

  Oropharynx 3 (27.3)
  Hypopharynx 12 (12)
  Larynx 3 (18.8)
T stage 0.015b)

  T1 0 (0)
  T2 3 (6.5)
  T3 3 (10.7)
  T4 12 (24)
Type of flap 0.987a)

  PMMC 3 (14.3)
  Free flap 15 (14.2)
Type of free flap -
  RFFF 15 (15.5)
  ALTFF 0 (0)
Type of reconstruction 0.007a)

  Tube-type 6 (35.3)
  Patch-type 12 (10.9)
Type of reconstruction (free flaps only) 0.006a)

  Tube-type 6 (35.3)
  Patch-type 9 (10.1)
Size of the flap 0.121b)

  <200 cm2 4 (9.5)
  200–300 cm2 6 (14.3)
  300–400 cm2 4 (13.3)
  400–500 cm2 1 (16.7)
  >500 cm2 3 (42.9)
Previous radiotherapy 0.895a)

  Yes 16 (14.0)
  No 2 (15.4)
Preoperative albumin level 0.130a)

  ≥3.5 g/dL 13 (12.1)
  <3.5 g/dL 5 (25)
Preoperative hemoglobin level 0.070a)

  ≥12.5 g/dL 14 (12.3)
  <12.5 g/dL 4 (30.8)
Diabetes mellitus 0.116a)

  Yes 6 (24)
  No 12 (11.8)
Smoking 0.889a)

  Yes 1 (12.5)
  No 17 (14.3)

Values are presented as number (%).
PMMC, pectoralis major musculocutaneous; RFFF, radial forearm free flap; ALTFF, 
anterolateral thigh free flap.
a)Chi-square test; b)Linear by linear association.

Table 2. Relationship between clinical factors and fistula 
incidence



Vol. 44 / No. 6 / November 2017

535

tension at the superior suture line caused by the downward 
weight of the bulky muscle. All 3 laryngeal tumor cases with a 
fistula in our study were stage T4 and the pharyngeal defect was 
reconstructed with a PMMC flap. We covered the suture line 
with the pectoralis major muscle to reinforce it, but a fistula oc-
curred nonetheless. A radial forearm free flap is a thin and pli-
able flap that has consistent vascular pedicles, whereas an an-
terolateral thigh free flap is a wider flap that has a robust blood 
supply. Thus, they are both currently used for pharynx recon-
struction. Kao et al. [13] reported that patients who underwent 
anterolateral thigh free flap reconstruction had a significantly 
lower fistula incidence than those who underwent radial fore-
arm free flap reconstruction (56.6% vs. 30.2%, P = 0.03), which 
was attributed to the anastomosis technique modification being 
more favorable because of the diverse and abundant tissues; for 
example, the surrounding fascia lata was harvested together to 
wrap the first-layer suture during flap elevation or the vastus 
lateralis muscle was included in the skin paddle. In the present 
study, although there was a difference in fistula incidence be-
tween the radial forearm free flap (15.5%) and anterolateral 
thigh free flap (0%) groups, the difference was not statistically 
significant.

Since in post-cancer resection cases, a remaining pharyngeal 
wall width of < 3 cm can result in impaired tissue perfusion 
when stretched, in the present study, the remaining tissue was 

removed and reconstruction with a tube-type flap was per-
formed. Because a tube-type flap can become drooped by its 
own weight and a PMMC flap is pulled downward by the mus-
cle pedicle, which can be exacerbated by scarring after subse-
quent radiotherapy, we fixed the flap to the prevertebral fascia 
with 3 or 4 sutures for tube-type reconstruction and PMMC 
flap reconstruction. In cases of a patch-type free flap reconstruc-
tion, we did not place such additional fixation sutures. In the 
comparison between tube- and patch-type reconstructions, the 
tube-type group showed a significantly higher fistula incidence 
when the PMMC flap reconstruction group was included in the 
patch-type group (35.3% vs. 10.9%, P = 0.007), as well as in the 
comparison with the free flap reconstruction group excluding 
PMMC flap reconstruction (35.3% vs. 10.1%, P = 0.006). It is 
suggested that such results were observed because of the longer 
potential length for fistula formation from a longer suture line 
and the tension applied in multiple directions when a tube-type 
flap is used compared with a patch-type flap. 

Salvage surgery for patients with recurrent or persistent tu-
mors who have undergone radiotherapy is more prone to 
wound complications because of the presence of hypovascular-
ized fibrotic tissue included in the radiation field. McCombe 
and Jones [8] reported that fistula incidence increased from 4% 
to 39% when radiotherapy was performed. Dirven et al. [9] re-
ported an association between fistula incidence and the interval 

Fig. 4. Pharyngostoma formation with a PMMC flap and direct closure

A 51-year-old male with cancer of the hypopharynx. (A) A pharyngocutaneous fistula occurred on the upper suture margin after tube-type re-
construction. (B) A PMMC flap was transposed to make a pharyngostoma. (C) Pharyngostoma (postoperative day 41). (D) The upper third of the 
PMMC flap was turned over to make the pharyngeal wall. (E) The external skin wound was closed primarily. PMMC, pectoralis major musculocu-
taneous.

A

D
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between radiotherapy and surgery; there was a distinct differ-
ence in the incidence rates in patients who underwent salvage 
surgery within 12 months of radiotherapy (48%) and more than 
12 months after radiotherapy (0%). In the present study, no sta-
tistically significant association was found between preoperative 
radiotherapy and fistula incidence, which may be attributable to 
the fact that the average interval between radiotherapy and sur-
gery was 38 months (range, 2 months to 15 years), implying 
that surgery was performed when the surrounding tissues had 
already recovered to a certain degree.

Among patients with head and neck cancer, 30%–50% are in a 
malnourished state, which can worsen their prognosis and toler-
ance to antineoplastic therapy, while also lowering their metab-
olism and immune response; thus, there is an increased risk of 
infection that contributes to potential complications [15]. Albu-
min levels are a key indicator for assessing nutritional status, 
with numerous studies reporting that a low preoperative serum 
albumin level was associated with fistula incidence [1,3,4]. 
Moreover, anemia has also been reported to be associated with 
fistula incidence, since it impairs wound healing [4-6]. In the 
present study, albumin and hemoglobin levels were not signifi-
cantly associated with fistula incidence; it is suggested that the 
association did not appear because the perioperative nutritional 
status, albumin level, and hemoglobin level were thoroughly 
controlled for in this study. In the present study, diabetes melli-
tus status likewise did not show a significant effect, which is 
consistent with the results of a study by Dedivitis et al. [5], in 
which reported comorbidities such as diabetes mellitus, chronic 
hepatopathy, hypothyroidism, and peripheral vascular disease 
did not affect fistula formation. In contrast, other studies have 
reported that hyperglycemia caused by insulin deficiency and 
insulin resistance exacerbated by both surgery and anesthesia 
caused impairments in wound healing and leukocyte function; 
thus, diabetes mellitus was strongly associated with fistula for-
mation [1,3]. Therefore, controllable factors, such as periopera-
tive nutritional status, albumin level, hemoglobin level, and 
blood sugar levels, should be strictly controlled both preopera-
tively and postoperatively.

It has been reported that fistula incidence was higher when the 
primary site of the cancer was the hypopharynx [4,5] but the 
present study did not find any association between fistula inci-
dence and the primary cancer site. Moreover, it has also been re-
ported that fistula incidence was higher in supraglottic laryngeal 
cancer cases [5-7] but in the present study, such a comparison 
was impossible because of the small number of cases. We hy-
pothesized that fistula incidence would be higher after salvage 
surgery because of vascular impairment and severe fibrosis from 
radiotherapy and previous operations in tissues within the oper-

ating field, but no significant difference was observed. More-
over, it would seem that smoking could contribute to increased 
fistula incidence by delaying wound healing, but we did not find 
a significant association. 

Once a fistula occurs, hospitalization can be prolonged and 
surgical treatment may be necessary, making the condition diffi-
cult to treat. Even if treated, it can result in sequelae such as stric-
ture from scar formation; in general, flap reconstruction increas-
es the potential for morbidity at the donor site. Therefore, it is 
important to prevent fistulae from occurring. 

To prevent a fistula in patients who undergo flap reconstruc-
tion, it is necessary to have a sufficient blood supply and to elim-
inate any tension at the anastomosis site. The association be-
tween T stage and fistula incidence found in the present study 
can be linked to higher T stages requiring more extensive resec-
tion. Thus, the remaining tissue may be insufficient and cause 
tissue perfusion impairment or tension during anastomosis. 
The authors of the present study made it a general rule to re-
move any questionable tissue and to perform reconstruction 
with a sufficiently-sized flap to minimize tension at the suture 
line. Although it may appear that a larger flap size would result 
in a longer suture line, which would affect fistula incidence, the 
present study did not find any significant association between 
flap size and fistula incidence. 

When insetting the flap, Soylu et al. [11] reported that switch-
ing the suture from chromic catgut to Vicryl reduced fistula in-
cidence because Vicryl is much stronger, results in less inflam-
mation, and has a longer half-life than catgut. In contrast, anoth-
er study reported no difference between types of suture materi-
als [7]. Moreover, Hamahata et al. [16] stated that fistula inci-
dence was reduced by using a 3-layer suture method after cir-
cumferential de-epithelization of the skin at the flap margin dur-
ing PMMC flap insetting, compared with a conventional 2-layer 
suture. In the present study, Vicryl 3-0 two-layer interrupted su-
tures were used in almost all cases; therefore, the effects of the 
suture material or suturing technique on fistula incidence could 
not be determined. Additionally, Chao et al. [14] used a method 
in which the suture line was reinforced by including an extra 
width of fascia during anterolateral thigh free flap harvesting, 
while Lopez et al. [17] stated that the fistula rate was lowered by 
reducing salivary exposure to the anastomotic suture line by 
stenting with a Montgomery salivary bypass tube during flap in-
setting. The authors of the present study did not use a salivary 
bypass tube during flap insetting in any cases.

With respect to treatments for fistula, improvement may be 
expected when the fistula is small, through wound packing and 
debridement at the bedside. A fistula can be treated by direct 
closure if discovered relatively early and if inflammation is mild. 
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However, treatment with conservative management or direct 
closure becomes difficult when the fistula is discovered late be-
cause of poor vascularity in the surrounding tissue from chronic 
inflammation and infection, which may result in extensive ne-
crosis. Even if such cases are treated, a stiff neck or difficulty in 
swallowing may develop due to the decreased lumen size in the 
affected area. In the present study, pharyngeal stricture occurred 
in 2 cases in which conservative management was applied, sug-
gesting the need for more aggressive treatment from a long-term 
perspective. 

Excluding cases with a small fistula and mild inflammation in 
the surrounding tissue, the authors of the present study made it 
a general rule to delay flap reconstruction until infection was 
controlled. We usually created a pharyngostoma first, after ag-
gressive debridement of the fistula and surrounding tissue, to 
isolate the wound from the flow of saliva and pharyngeal con-
tents. If the wound bed was clean and vascularity was clearly 
achieved after complete debridement, then immediate recon-
struction using a flap also could be considered. However, in 
some cases the fistula recurred after a single-stage reconstruc-
tion without pharyngostoma formation. Therefore, rather than 
rebuilding immediately, we propose first making a pharyngosto-
ma and then considering closure or flap reconstruction once the 
wound becomes stable and clean (Fig. 5). It has been reported 
that negative-pressure wound therapy may be a useful alterna-
tive for patients who have contraindications to flap reconstruc-

tion for fistula treatment [18]. However, the authors of the pres-
ent study used negative-pressure wound therapy for cleansing 
purposes during dressing of infected wounds, but never during 
fistula treatment.

Pharyngocutaneous fistula requires global management from 
prevention to treatment. A precise preoperative evaluation is es-
sential for prevention. Plastic surgeons should carefully observe 
a patient’s performance status and general disease status, taking 
note of factors such as previous treatment history, laboratory 
data, and tumor status. The results of the present study show 
that a more careful approach is required for advanced-stage can-
cer or pharyngeal reconstruction with a tube-type flap; further, 
it is suggested that there is no need to set restrictions regarding 
using a flap large enough to minimize tension at the anastomosis 
site or flap selection appropriate for the patient’s condition. 
Moreover, it is important to excise the remaining tissues sus-
pected of vascularity after cancer resection as much as possible; 
to perform secure suturing in multiple layers during flap inset-
ting; and to correct controllable factors such as nutritional sta-
tus, albumin levels, hemoglobin levels, and diabetes mellitus by 
carefully evaluating the patient’s condition during the periopera-
tive period. It is believed that when treating fistulae, early detec-
tion and accurate assessment are the keys to successful treat-
ment. Inflammatory changes should be identified as soon as 
possible and treatment should be initiated promptly to obtain 
better results and to reduce the probability of a large tissue de-

Fig. 5. Treatment algorithm for pharyngocutaneous fistula
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fect. Moreover, it is preferable to use a more cautious approach 
and to treat more aggressively by creating a pharyngostoma, in 
order to reduce the risk of treatment failure in these patients 
with few treatment options.
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