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Abstract

Objective: This article aims to propose a new surgical method for the treatment of

pyriform fistula, especially for the complex pyriform fistula.

Methods: A total of 36 patients with pyriform fistula underwent the procedure

between August 2017 to October 2020. Surgery was performed by the senior

authors using the same technique at the same clinical center for all patients. The

median follow-up time was 33 months. Meantime, we collected information on

patients with pyriform fistula using traditional surgical methods in our hospital from

April 2015 to November 2018 for comparison.

Results: The surgery was successfully completed in 36 patients. In all, 32 patients had a

history of multiple incisions and drainage, 16 patients had a history of surgical resections,

and two patients had a history of cauterization of the internal fistula. Compared with

traditional surgical methods, our new surgical method greatly shortens the length of the

surgical incision (4.3 vs. 5.5, p < 0.0001), reduces the operation time (8.1 vs. 27.1,

p < 0.0001), and reduces the blood loss (103.2 vs. 196.8, p < 0.0001). None of the 36

patients in this study had complications such as pharyngeal fistula, recurrent laryngeal

nerve paralysis, or hypothyroidism. The mean follow-up duration after the excision of

the lesion was 34.1 months. To date, no patients have relapsed.

Conclusion: Our experience showed that this surgical technique could be used to

completely remove the fistula, and it was easier to perform than the conventional

strategies. These treatment options result in less trauma and reliable results, espe-

cially for complex pyriform fistulas.

Level of evidence: IV
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1 | INTRODUCTION

Pyriform sinus fistula is a comparatively rare congenital disease of the neck.

It originates from abnormal development of the third or fourth branchial

clefts during embryonic development.1–3 With the development of

increasing knowledge about it, the incidence is on the rise and the treat-

ment of the disease has attracted more and more attention. Complete re-

section of the fistula in the quiescent period of inflammation is still a clear

way to cure the disease.4,5 However, this conventional surgery is challeng-

ing and results in large incisions with obvious postoperative scars. Compli-

cations and recurrence can also occur.6,7 These outcomes can greatly

affect a patient's quality of life and even cause great discomfort.

In recent years, with the advancement of endoscopy technology,

researchers have increasingly advocated for endoscopic cauterization of

the sinus tract opening in the pyriform sinus.8–10Unfortunately, thismethod

leaves the fistula epithelium and creates a closed cavity in the closed pyri-

form sinus fistula, which increases the risk of recurrence. Moreover, relapse

has been found to occur after a secondary infection or low resistance, espe-

cially when the fistula passes through the thyroid tissue.11–13 Therefore, a

better surgicalmethod to treat this disease is needed.

The typical presentations of lesions in pyriform sinus fistula are recur-

rent low-neck abscesses, acute suppurative thyroiditis, and neck

masses.14–16 Approximately, 90% of these sinus tracts are situated on the

left side of the neck, which may be due to embryonic development.17–19

An internal fistula is usually located at the tip or base of the pyriform

fossa.20,21 Generally, the pyriform sinus fistula passes through the larynx

near the cricothyroid joint and then partially passes through or terminates

at the upper level of the lateral lobe of the thyroid.14,22,23 Due to repeated

infection and even rupture, the trajectory of the fistula may also extend to

the base of the neck.24,25 For patients with complex pyriform fistulas,

especially those whose fistula tissue is found to pass through the thyroid

in preoperative evaluation, we proposed a surgical method of CO2 laser-

assisted microsurgery combined with minimally invasive cervical surgery

for the complete removal of pyriform sinus fistulas with minimal trauma.

This surgical technique is easy to perform and we believe it could be used

to completely remove the fistula with less trauma.

2 | MATERIALS AND METHODS

2.1 | Ethics approval and consent to participate

This was a retrospective case series and this study was approved by the

Sun Yat-senUniversity Ethics Committee for Research and Publication.

2.2 | Patients

The study group comprised all eligible patients undergoing fistulect-

omy for pyriform sinus fistula at our institution during a three-year

period (from August 2017 to October 2020). Meantime, we collected

information on patients with pyriform sinus fistula using traditional

surgical methods in our hospital from April 2015 to November 2018

for comparison. Age, sex, side of the presentation, mode of presenta-

tion, diagnostic investigations, treatment, operative details, and post-

operative situation were noted from the case records. Complications

and recurrence were also recorded at follow-up. Diagnoses were

made based on clinical manifestation, preoperative examination,

intraoperative findings, and postoperative pathology.

Patients with pyriform sinus fistula who met one or more of the

following conditions were eligible: (1) patients with a thyroid abscess

or preoperative evaluation showing that the fistula tissue passed

through the thyroid; (2) patients who relapsed after their internal fis-

tula was closed by chemical or physical cauterization; and (3) patients

with a third or fourth branchial cleft cyst.

The exclusion criteria were as follows: (1) patients with active

inflammation; (2) patients in whom the internal fistula of the pyriform

fossa could not be fully exposed under suspension laryngoscopy;

(3) patients with coagulation disorders; and (4) patients with other

severe systemic diseases who could not tolerate surgery.

2.3 | Preoperative management

We encouraged the use of video laryngoscopy (KARL STORZ co., Tut-

tlingen, Germany) for the examination of patients in a supine position

who performed a balloon-blowing action, which could better expose

the bottom of the pyriform fossa. If it was still not well exposed, the

operator could lift the larynx to assist with the observation (Figure 1).

An enhanced scan of the fistula was obtained with thin-slice CT after

oral administration of the contrast agent iopromide during the quies-

cent period of inflammation. Moreover, ultrasound was used to identify

the presence of thyroiditis, which helped determine the relationship

between the fistula and the thyroid. All eligible patients, including

young children, underwent chest X-rays, electrocardiograms, and com-

prehensive laboratory tests, including routine blood tests, coagulation

function tests, liver and kidney function tests, blood biochemical tests,

and C-reactive protein tests to rule out surgical contraindications.

2.4 | Surgical equipment and instruments

The following devices were used: an S88 microscope (Oberkochen,

Germany); a suspension laryngoscope and laryngeal microsurgical

instruments (KARL STORZ co., Tuttlingen, Germany); a CO2 laser

(Lumenis AcuPulse 40 CO2 laser, wavelength 10.6 μm, Lumenis Ltd.,

Yokneam, Israel); and the Storz Professional Image Enhancement

System (SPIES) (KARL STORZ co., Tuttlingen, Germany).

2.5 | Conventional surgery technique

The conventional surgeries were performed as traditional opening

neck surgery according to the previous article.4 Briefly, we performed

en bloc resection of the free lesion along the prevertebral fascia in a

manner similar to selective neck dissection. After ligating and suturing

2146 LI ET AL.



the end of the branchial cleft deformities, we placed a silicone drain-

age tube in the surgical field. Finally, we inserted a nasogastric tube.

2.6 | New surgical technique (Video S1)

The surgeries were performed by the senior authors using the same

technique and starting in 2018, this technique is routinely used in all

eligible patients unless the patient cannot fully expose the pyriform

fossa under suspension laryngoscopes and endoscopy. The procedure

was performed with the patient in a supine position under general

anesthesia with endotracheal intubation. Shoulder roll was used to lift

the shoulders so that the neck was slightly extended. The patient was

prepped and draped in the usual sterile fashion.

2.7 | Step 1 Internal pyriform sinus fistulectomy

We applied a suspension laryngoscope and endoscope to fully expose

the internal fistula on the affected side of the pyriform fossa. Under

the operating microscope, we used a carbon dioxide laser to make a

circular incision around the mouth of the fistula (Figure 2A). The laser

settings were superpulse, continuous wave mode, and 2-watt energy

delivery. With the assistance of a micro-forcep, we performed strip-

ping and separating along the longitudinal axis of the fistula against

the tissue space outside the fistula (Figure 2B). Notably, the depth of

the resection should not involve the muscle layer. When we dissected

the fistula from front to back to reach the thyroid cartilage lamina, we

cut off the fistula. Then, the residual fistula tissue was directly cut and

vaporized by the laser (Figure 2C), which allowed us to maximize the

removal of the lining epithelium of the fistula. After removing the fis-

tula, we placed an absorbable gelatin sponge (0.2*1 cm) with a stain-

ing agent in the bottom of the surgical wound (Figure 2D), which was

used as a marker for tracing and positioning the fistula in the following

open surgery. Finally, we drew the margin of the pyriform fossa

mucosa and closed the wound with eight–zero absorbable Prolene

sutures in three–four stitches (Figure 2E).

After the internal fistulectomy was completed, we inserted a

nasogastric tube, withdrew the endoscope, and switched to an exter-

nal cervical approach for external fistula resection.

2.8 | Step 2 External pyriform sinus fistulectomy
(similar to thyroid lobectomy or partial lobectomy)

The patient was positioned supine with an extended neck, and the

cushions were removed. First, we made an approximately 4 cm hori-

zontal incision along the neck skin lines at the level of the cricoid carti-

lage near the fistula. It is worth noting that we chose the original neck

incision as frequently as possible. Second, we started the dis-

section from the boundary between the scar and normal tissue with a

combination of blunt separation and sharp separation (Figure 3A,B).

Then, we separated the fistula along its longitudinal axis and traced it

to the “blue” mark (Figure 3D). Generally, the fistula is located below

the thyroid cartilage on the affected side. If necessary, we also removed

the lower corner of the thyroid cartilage and additional thyroid cartilage

to fully expose the fistula, thereby facilitating its removal.

For patients with little inflammatory scar tissue in the neck and

no evident inflammation in the thyroid gland, we found the fistula

usually directly along the normal tissue space around the cricothyroid

joint. Accordingly, we removed it together with the surrounding scar

tissue without dissecting the recurrent laryngeal nerve.

For patients who also had combined ipsilateral thyroiditis or

whose scars were obvious around the thyroid gland, we removed the

entire fistula and the surrounding scar tissue and the involved upper

lobe of the thyroid. When scar hyperplasia and unclear anatomy are

caused by inflammation, the fine anatomy around the cricothyroid

joint must be considered when removing the thyroid. It is important

to properly protect the recurrent laryngeal nerve, superior laryngeal

nerve, and parathyroid glands. To locate the recurrent laryngeal nerve,

we look for it within 1 cm of the cricothyroid joint (such as the deep

surface of the hypopharyngeal constrictor, or the inferior thyroid

artery acting as a marker). Alternatively, we could also search for it

along the tracheoesophageal sulcus. After locating the position of the

F IGURE 1 Electronic
laryngoscope with balloon-
blowing method. (!: fistula)
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F IGURE 3 External pyriform sinus fistulectomy. (T: trachea; E: esophagus; RLN: recurrent laryngeal nerve; SCM: Sternocleidomastoid muscle;
CA: carotid artery; ☆: the fistula, involved thyroid lobes and corresponding scar tissue). (A and B) Dissecting the fistula along the scar and normal
tissue gap; (C) Dissection the RLN and protect it; (D) Tracing the fistula along its longitudinal axis to the “blue” mark; (E) The removed fistula,
involved thyroid lobes, and corresponding scar tissue; (F) Wound condition after removal of fistula.

F IGURE 2 Internal pyriform sinus fistulectomy. (!: fistula). (A) Making a circular incision around the mouth of the fistula by the CO2 laser;
(B) Separating along the tissue space outside the fistula and cut off it; (C) Cutting and vaporizing the residual fistula tissue by the CO2 laser;
(D) Placing an absorbable gelatin sponge with staining agent in the bottom of the surgical wound; (E) Sewing by the 7-0/8-0 absorbable line.
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recurrent laryngeal nerve, we dissected it and protected it (Figure 3C).

We were careful to avoid the recurrent laryngeal nerve and its nour-

ishing blood vessels, which are easily damaged. It was important to

maintain the integrity of its nourishing blood vessels.

After complete removal of the fistula and its affected tissues,

we repeated confirmation that there was no active bleeding and

then applied a purse-string suture to seal the wound. Figure 3E,F

showed the specimen and the wound condition after the removal

of the fistula. Finally, we placed a silicone drainage tube in the sur-

gical field, which was connected to a negative pressure drainage

bottle.

2.9 | Postoperative management

All patients received intravenous prophylactic antibiotics at induc-

tion and a nasogastric liquid diet six h after surgery. Three days

after the operation, budesonide (1 mg, twice a day) was inhaled to

exert anti-spasmodic, anti-inflammatory, and anti-asthmatic

effects, making it easier for the patient to expectorate sputum,

keep the airway open, and decompress. On the eighth day after the

operation, patients underwent esophagography. If the results

showed no abnormality, the nasogastric tube was removed. The

drainage tube was removed when the drainage volume was less

than 15 ml in 24 h. A retrospective analysis of surgical time, blood

loss, gastric tube residence time, complications, length of the surgi-

cal incision, and length of hospital stay was performed. All patients

were followed up and performed video electronic laryngoscopy

every three months after surgery.

2.10 | Statistics

The statistical analysis was conducted with the SPSS 22.0 software

(IBM Corp, Armonk, NK). Categorical variables were presented as

frequencies and proportions. A Chi-square test or Fisher exact test

was performed for comparison between the two groups of categor-

ical variables. The student's t-test was performed for comparison

of measurement data. Data were expressed as mean ± standard

deviation (SD). A two-tailed p-value <0.05 was considered statisti-

cally significant.

3 | RESULTS

3.1 | Overall outcome

The surgery was successfully completed in 36 patients. One patient

was excluded because of the inability to fully expose the pyriformis

fossa under the suspension laryngoscopy. The clinical characteristics

of 36 patients are shown in Table 1. Of the 36 patients, there were

22 females and 14 males with a mean age of 15 years (range

2–58 years). In all, 32 patients had a history of multiple incisions and

drainage, 16 patients had a history of surgical resections, and two

TABLE 1 Demographic and clinical
characteristics of patients with different

surgical methods
Preoperative variable

MCWCSa group
(n = 36)

CVb group
(n = 14) p value

Demographic

Female [n (%)] 22 (61.1%) 6 (42.9%) 0.343

Age [mean (range)] 15 (2y-58y) 20 (2y-47y) 0.280

Site of presentation (n [%]) 0.326

Left 28 (77.8%) 13 (92.9%)

Right 3 (8.3%) 1 (7.1%)

Bilateral 5 (13.9%) 0 (0%)

Initial presentation (n [%])

Recurrent low-neck abscess 36 (100%) 14 (100%) 0.071

Acute suppurative thyroiditis 26 (72.2%) 6 (42.9%) 0.099

Neck mass 11 (30.6%) 6 (42.9%) 0.511

History of treatment (n [%])

Incision and drainage 32 (88.9%) 10 (71.4%) 0.197

Open neck surgery 16 (44.4%) 5 (35.7%) 0.752

Endoscopic cauterizing surgery 2 (5.6%) 0 (0%) 1.000

None 2 (5.6%) 4 (28.6%) 0.044

Positive rate of investigations [n (%)]

CT enhanced scan 33 (91.7%) 12 (85.7%) 0.611

Laryngoscopy 34 (94.4%) 9 (64.3%) 0.014*

aMCWCS: CO2 laser-assisted microsurgery combined with minimally invasive cervical surgery.
bCV: conventional surgery.
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patients had a history of cauterization of the internal fistula. In addi-

tion, 26 patients presented with thyroid abscesses.

3.2 | Diagnostic investigation

All patients used video electronic laryngoscopy to examine the inter-

nal fistula of the pyriform fossa. Finding the internal fistula through

laryngoscopy is the premise for our operation to be carried out

smoothly. It is worth mentioning that the positive rate was signifi-

cantly increased up to 94.4% (34/36) after the method of electronic

laryngoscopy was revised. In addition, thin-slice CT combined with

ultrasonography to assess the shape of the fistula and its relationship

to the thyroid is critical for the formulation of a surgical approach. The

sensitivity of the fistula on enhanced thin-slice CT scans after oral

administration of a contrast agent was 91.7% (33/36), and the sensi-

tivity of thyroid abscess detection by ultrasound thyroid scan was

nearly 100% (36/36). These all help the surgeon to perform the sur-

gery successfully.

3.3 | Operative findings

Generally, we found that the fistulas penetrated the hypopharyngeal

constrictor along the outer edge of the lower corner of the thyroid

cartilage. Interestingly, the fistulas of two patients bypassed the

front of the cricothyroid joint before piercing through the hypophar-

yngeal constrictor. In addition, the fistulas of 26 patients passed

through the upper thyroid gland, which resulted in a local abscess of

the thyroid gland, and those of 10 patients terminated on the surface

of the thyroid lobe. Correspondingly, we performed thyroid lobec-

tomy on these 26 patients with thyroid abscesses. In all cases, the

mean surgical incision length was 4.3 cm. The mean surgical time

was 103.2 min, including step 1, which was 34.7 min and step 2 was

68.5 min. The mean blood loss was 8.1 ml. The comparison of surgi-

cal outcomes between the MCWCS (CO2 laser-assisted microsur-

gery combined with minimally invasive cervical surgery) and CV

(conventional surgery) groups are shown in Table 2. Compared with

traditional surgery, not only the surgical incision (4.3 cm vs. 5.5 cm,

p<0.0001), blood loss (8.1 ml vs. 27.1 ml, p<0.0001) and operation

time (103.2 min vs. 196.8 min, p<0.0001) in MCWCS group have

been significantly reduced.

3.4 | Postoperative situation

The comparison of postoperative outcomes between the MCWCS

and CV groups is shown in Table 2. All patients in the MCWCS and

CV group performed the same preoperative and postoperative

management. In all cases, the mean gastric tube residence time

was seven days. The MCWCS group had a significantly shorter

drainage tube residence time (3.2 days vs. 5.6 days, p = 0.002)

than the CV group. In the MCWCS group, only one case of anterior

neck hematoma occurred after the operation and was treated suc-

cessfully with no sequelae. Moreover, there were no patients with

pharyngeal fistula, permanent recurrent laryngeal nerve paralysis,

or hypothyroidism.

3.5 | Follow-up

The mean follow-up duration after excision of the lesion

was 34.1 months (median 33 months, range 15–56 months) in

the MCWCS group, whereas in the CV group was 57.9 months

TABLE 2 Comparison of clinical
outcomes between two surgical group

Outcomes MCWCSa group (n = 36) CVb group (n = 14) p value

Length of incisiond (cm) 4.3 ± 0.6 5.5 ± 0.8 <0.0001*

Operative timed (min) 103.2 ± 11.4c 196.8 ± 42.8 <0.0001*

Estimated blood lossd (ml) 8.1 ± 4.8 27.1 ± 10.7 <0.0001*

Postoperative drain durationd (d) 3.2 ± 1.4 5.6 ± 3.8 0.039*

Complication [n (%)]

Salivary fistula 0 (0%) 2 (14.3%) 0.074

Hypothyroidism 0 (0%) 0 (0%) NA

Permanent vocal cord paralysis 0 (0%) 0 (0%) NA

Dysphagia 0 (0%) 0 (0%) NA

Transient vocal cord hypomobility 2 (5.6%) 1 (7.1%) 1.000

Hematoma 1 (2.8%) 0 (0%) 1.000

Postoperative hospital staysa (d) 7.3 ± 2.6 8.1 ± 3.7 0.399

Recurrence [n (%)] 0 (0%) 4 (28.6%) 0.004*

aMCWCS: CO2 laser-assisted microsurgery combined with minimally invasive cervical surgery.
bCV: conventional surgery.
cValues indicate excluding the interval time.
dValues are expressed as mean ± SD.
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(median 60 months, range 39–60 months). There was no recur-

rence of the fistula in any of the patients in the MCWCS group. In

the CV group, a total of four patients relapsed and the mean dura-

tion of recurrence was 8.8 months. Compared to the CV group

who received conventional surgery, the recurrence rate in the

MCWCS group is significantly reduced.

4 | DISCUSSION

Pyriform sinus fistula is a congenital branchial lesion.26–28 It has a

complicated shape and often originates from the tip or base of the

pyriform fossa.29,30 Importantly, it is closely related to important

structures such as the inferior thyroid cartilage, recurrent laryngeal

nerve, and thyroid.31–33 Generally, pyriform sinus fistula presents as

repeated neck abscesses and acute purulent thyroiditis, which usually

causes missed diagnoses.34–36 Electronic laryngoscopy is the most

intuitive way to observe the pyriform fossa. However, for traditional

endoscopy, it is difficult to expose the whole bottom of the pyriform

fossa. Moreover, the fistula is usually narrow and located deep in a

hidden position, which can easily lead to a missed diagnosis.37,38

Accordingly, some scholars have proposed the modified Killian's

method used for endoscopic examination, which could fully expose

the pyriform fossa area and help with the diagnosis of pyriform sinus

fistula.39,40 However, this method not only has higher requirements

for the patient's body position coordination and movement coordina-

tion but also requires higher technical proficiency of the operator,

which leads to certain limitations in the implementation of this

method. With our understanding of pyriform sinus fistula deepening,

we found a new method that could be more easily applied. The

patient only needs to be in the supine position and to perform a

balloon-blowing action, which is easy to implement even in children. If

needed, the operator can lift the larynx to assist in the exposure.

Generally, the whole pyriform fossa can be revealed through this

method. After applying this method, the positive rate of pyriform

sinus fistula diagnosis significantly increased to 95%. Furthermore,

enhanced thin-slice CT enhanced scans after oral administration of a

contrast agent and ultrasound were used to assist in diagnosing

pyriform sinus fistulas and judging the stroke of the fistulas, which

could help us formulate surgical strategies.

Since the 1990 s, some scholars have proposed the method of

internal fistula cauterization to treat patients with pyriform sinus

fistula.41–45 However, this method did not remove the fistula epithe-

lial tissue actually and left a closed cavity, where the residual epithe-

lium continued to secrete, fall off, and accumulate. These factors

caused the disease to relapse when the patients, especially patients

with thyroiditis, have low resistance or when they acquire a secondary

infection. Therefore, complete removal of the fistula is the most effec-

tive way to reduce its recurrence. Traditional open surgery through

the neck can achieve resection of the fistula.1,46 However, it is

difficult to identify the fistula structure during surgery, which makes it

difficult to resect completely.5 In addition, some scholars advocate

the use of some materials (such as zebra guidewire) to identify the

location of the fistula during the operation,47 but its use is limited, and

the guidewire needs to be removed after the fistula is removed, which

increases the complexity of the surgical procedure. Based on this, we

advocate a new surgical procedure to treat pyriform sinus fistula,

especially for complex fistulas. First, we used a CO2 laser to resect the

internal fistula. Because the CO2 laser had high accuracy and low ther-

mal damage, we could completely remove the internal fistula along

the interstitial space. Moreover, relying on the direct visibility with

the endoscope, we could place a gelatin sponge stained with methy-

lene blue on the bottom of the wound, which we used to locate the

position of the fistula for subsequent surgery. Because the dye did

not diffuse, the sponge helped us accurately locate the fistula, provid-

ing the possibility for a subsequent minimally invasive cervical surgery

to completely resect the fistula. In addition, because the sponge was

absorbable, it was not necessary to remove the marker. After clarify-

ing the location of the fistula, we could achieve a complete re-

section of the fistula by using a surgical method similar to thyroid

lobectomy. If we found that the fistula was limited to the cricothyroid

joint and did not pass through the thyroid gland through preoperative

evaluation, we only needed to perform the first step to achieve the

fistulectomy.

In our study, most patients were referred to our hospital due to

recurrence. Among them, 32 patients recurred after repeated incision

and drainage, 16 patients recurred after resection of the fistula

through the neck approach, two patients recurred after cauterizing

the internal fistula via endoscopy, and some of them experienced

more than two or three of the above treatments. Through this surgical

approach, we could not only cure recurrent pyriform sinus fistula but

also remove the previous scar, satisfying the patient's requirements

for the aesthetic appearance of the neck. Moreover, compared with

traditional surgery, not only the surgical incision, blood loss and opera-

tion time with this surgery have been significantly reduced. In addi-

tion, none of the 36 patients in this study had complications such as

pharyngeal fistula, permanent recurrent laryngeal nerve paralysis, or

hypothyroidism. The mean follow-up duration after excision of the

lesion was 34.1 months (median 33 months, range 15–56 months)

and no patients who performed this surgery have relapsed.

This surgical technique is simple and can be self-taught. If the

conditions of CO2 laser equipment are not available, a long electro-

cautery or electrocoagulation knife can be used to cauterize the inter-

nal fistula instead. Although a little fistula tissue will remain, the

recurrence of pyriform fossa fistula can be greatly reduced. When

excising the pyriform fistula through the external cervical approach,

care should be taken to properly protect the recurrent laryngeal

nerve, avoid traction injury as much as possible, and try to maintain

the integrity of its nourishing blood vessels. However, there were

some limitations worthy to be of consideration in this study. Com-

pared with the CV group, the shorter length of follow-up in the

MCWCS group may account for the decrease in recurrence. More-

over, finding the internal fistula under the suspension laryngoscope

and endoscope is the key to this operation. For patients who cannot

be fully exposed under suspension laryngoscopy, the surgery is hard

to perform.
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5 | CONCLUSION

Our experience showed that this surgical technique could be used to

completely remove the fistula, especially for complex pyriform fistulas.

This operation was easy to perform and took less time than the con-

ventional strategies. Through this surgery, the patient had less trauma,

the neck had fewer scars, and the recurrence rate was significantly

reduced. Therefore, we recommend using this surgical technique to

treat patients with complicated pyriform fistulas.
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