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Objectives

Pharyngocutaneous fistula (PCF) is a troublesome complication after total laryngectomy. The “Fistula zero” project aims to reduce the number of PCF by following a detailed protocol based on three fundamental key points.



Materials and Methods


The Fistula zero project included 77 patients who underwent total laryngectomy in the period from January 2019 to December 2020. The protocol consisted of three main aspects: the systematic placement of a Har-El salivary bypass tube, the continuous horizontal watertight pharyngeal suture using a barbed suture, onlay insetting of a pedicled flap in pre-treated patients.



Results

One case of PCF (1.3%) and three small blind fistulas (3.9%) were observed in this series. The mean length of hospitalization was 18 days.



Conclusion

Pharyngocutaneous fistula (PCF) prolongs hospitalization and delays adjuvant treatments. Thanks to a strict adherence to the protocol, it was possible to reduce PCF rates, avoiding lengthy hospitalization and additional surgical procedures.
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Introduction

Total laryngectomy (TL) is considered the gold standard surgical treatment for advanced laryngeal cancer. Surgery can be performed as primary treatment or as salvage treatment after failure of previous surgical or non-surgical protocols.

Pharyngocutaneous fistula (PCF) is a common complication after TL, with an incidence ranging from 3% to 65% (1–4) [9–25% after primary surgery, 30–70% after salvage laryngectomy (5)]. When PCFs occur after total laryngectomy, several challenging consequences have to be expected: delays for adjuvant treatments, frequent need for revision surgery, an increase in the length of hospitalization, delays in the rehabilitation process leading up to oral food intake, reduction in quality of life, and higher costs (both social and economic).

Many studies have focused on the risk factors associated with PCF (6, 7) and many surgical strategies have been proposed to reduce its incidence (3, 5, 8, 9). Of these, one is represented by the routine placement of a salivary bypass tube. Even though some interesting results related to this strategy are reported in the literature, robust evidence is still lacking (10, 11).

The main aim of this study is to present the results of the project, titled “Fistula zero after total laryngectomy.”



Materials and Methods

In total, 77 consecutive patients underwent primary/salvage TL at the Head and Neck Oncological Unit of the FPO IRCCS, Candiolo Cancer Institute, in the period from January 2019 to December 2020 and were included in this study.

All of the procedures performed were considered to be conventional in terms of technique and indications, according to the current guidelines, to the ethical standards of the Institutional and/or National Research Committee and to the 1964 Helsinki Declaration and its later amendments. Ethical review and approval were not required for this study in accordance with the national and institutional requirements. Before surgery, every patient signed a consent form for the disclosure of appropriate personal data for scientific purposes. Written informed consent was obtained from all of the patients. They all underwent the same clinical assessment during the 3 weeks before surgery, including clinical examination, nutritional status evaluation (body mass index [BMI]), biopsy/pathological examination, maxillofacial and neck MRI/CT scan, and total body PET scan. Two surgeons (GS and EC) carried out all of the procedures. Demographic data for the study population are summarized in Table 1.


Table 1 | Demographic data for the 77 patients in this study.



The “fistula zero protocol” was adopted for the whole series. Following the protocol, a Har-El salivary bypass tube (Boston Medical™, Westborough, MA, USA) was placed in the neopharynx with a naso-gastric tube (NGT) positioned inside it before performing the pharyngeal closure; the bypass tube was secured by a stitch passing through the base of the tongue toward the skin, where it was knotted to prevent pressure ulcers (Figures 1A–E). The Har-El pharyngeal tube was chosen because of its particular funnel shape, designed to be easily anchored at the tongue base. The posterior aspect of the tube is higher while the anterior wall has a lower, flattened profile: this feature prevents it from being displaced upward into the oropharynx.




Figure 1 | (A) Intraoperative positioning of salivary bypass tube. (B) Naso-gastric tube (NGT) insertion inside salivary tube. (C, D) Transcutaneous securing of salivary tube. (E) Salivary stent fixation on the skin.



A watertight pharyngeal suture was performed using a continuous barbed suture (V-lock suture; Covidien™, Mansfield, VA, USA). Two resorbable stitches were placed at each end of the neopharynx to keep the mucosa stretched; two V-lock sutures were used to suture each hemipharynx as far as the midline. A second layer of reinforcement was then made with a third barbed suture. In pre-treated patients [radiotherapy (RT) with or without concomitant chemotherapy (CRT)], a pedicled flap (pectoralis major myofascial flap) was harvested and placed upon the pharyngeal suture.

Patients who had undergone earlier laryngeal surgical procedures [transoral laser microsurgery (TLM)/open partial horizontal laryngectomy (OPHL)] were not included in this group. This study focused on patients pre-treated with chemoradiotherapy, since such treatments may represent one of the main risk factors for postoperative fistula formation.

In every patient, a barium dynamic swallowing test with liquid and semi-liquid bolus was performed in both antero-posterior and lateral projections before commencing oral intake. The exam was performed on the 9th postoperative day in the group of patients where no reconstructive surgery was carried out, and on the 12th postoperative day in the group of patients who underwent reconstructive surgery by pectoralis major myofascial flap. In the case of absence of PCF, oral food intake started on the 10th postoperative day for patients who underwent only total laryngectomy without reconstruction, and on the 13th postoperative day for those who underwent reconstructive surgery. Oral feeding began with the salivary bypass tube in place and after 2 days, the patient was discharged. The NGT was removed on the same day as commencement of oral feeding and the salivary bypass tube was removed 1 week after the barium swallowing test (if it showed no fistulas).

When the barium swallowing test indicated the presence of a PCF/blind fistula, a compressive cervical dressing was put in place and oral feeding was delayed.



Results

The fistula zero protocol was applied in 77 patients (70 men, 7 women) who underwent primary/salvage TL for laryngeal cancer; the median age was 67 years (range, 47–90 years).

In total, 27 patients (35.1%) were pre-treated [RT: 7 patients (9.1%), CRT: 20 patients (26.0%)]. Comorbidities were scored by applying the Adult Comorbidity Evaluation-27 Index (12). This score is composed of 12 organ system related categories and 27 subcategories; it aims to quantify a specific disease. The Overall Comorbidity Score was defined according to the highest ranked single disorder (0 = none, 1 = mild, 2 = moderate, and 3 = severe). More than two grade 2 scores gave an overall score of 3.

Nineteen patients (25%) were staged pT3: they were not amenable to OPHL or organ-sparing protocols due to important comorbidities (ACE-27 grade 2). Moreover, some of them had undergone previous chemoradiotherapeutic treatments for oropharyngeal squamous cell carcinoma/non-Hodgkin lymphoma. Four patients (5%) were very old (>80 years) and had severe comorbidities (ACE-27 grade 3): in these cases, we preferred to carry out a total laryngectomy.

The median intraoperative time for the surgical procedure was 210 min.

The salivary bypass tube demonstrated good patient-tolerability with no complications (bypass tube dislocation, migration, granulation tissue formation). The average length of hospitalization was 18 days (range, 12–40 days): 21 days for patients who underwent reconstruction and 16 days for those who did not.

PCF occurred in only one patient who had not been pre-treated (1.3%), who experienced more than three comorbidities (cardiopathy, diabetes, kidney failure, chronic obstructive pulmonary disease, ACE-27 grade 3) and who was treated by revision surgery (a pectoralis major myofascial flap was harvested and placed to cover the PCF). Three patients (3.9%), two pre-treated and one not pre-treated, developed a minimum extraluminal spill of barium (blind fistula), successfully managed with a compression dressing. In these cases, oral feeding was postponed. Donor-site complication (seroma) occurred in four pre-treated patients (5%) and was managed with a compression dressing.



Discussion

Complications after TL are always associated with delayed adjuvant treatment, a longer hospitalization due to the delayed rehabilitation, and the need for additional postoperative surgical procedures. However, a trend toward a reduction in postoperative complications has recently been reported. In a systematic review of 522 studies (2177 patients), Sayles and Grant reported an incidence of 14.3% for pharyngocutaneous fistula in patients treated by primary laryngectomy with an increased incidence of 27.6% after salvage laryngectomy (3).

There are several risk factors related to PCF, which can be summarized as patient-related, disease-related and treatment-related. Concerning patient-related risk factors, age > 60 years, presence of > 1 comorbidity (lung disease, cardiopathy, diabetes), smoking status, nutritional status, low albumin level, and low hemoglobin level (7, 13–16) have to be considered. Disease-related risk factors are represented by advanced T stage and tumor site (supraglottic region) (17). Regarding treatment-related risk factors, previous treatments, such as RT/CRT, causing tissue fibrosis and skin necrosis, can lead to delayed mucosa healing, resulting in PCF. Neck dissection, requiring a longer operating time, could lead to an increased risk of wound infection and PCF formation. In addition, the skill of the surgeon, especially with regard to watertight closure of the pharyngeal wall, could represent a risk factor for PCF formation.

The “fistula zero protocol” was introduced to minimize the rate of PCF formation after TL, based on information from literature data. Many studies have analyzed the usefulness of the salivary bypass tube in preventing PCF formation, but the heterogeneity of patients included in those studies did not allow a meaningful meta-analysis to support strong evidence in clinical practice (11). The salivary bypass tube, placed for the first time in 1978 by Montgomery (18) to bridge the gap between the pharyngostome and esophagostome after laryngoesophagectomy, is recommended in high-risk patients to prevent PCF formation after total laryngectomy and to prevent stenosis of the cervical esophagus and tracheoesophageal fistula (11, 19).

More recently, Gilardi et al. precisely described how to manage the positioning of a salivary bypass tube with the help of a Cuffed-Reinforced Oral/Nasal Tracheal Tube, to prevent or treat some complications of laryngeal and hypopharyngeal surgery (20). Moreover, many authors have previously endorsed the application of a salivary pharyngeal tube, often in association with reconstructive surgery, to help wound healing in patients who developed PCF after laryngeal surgery (21–24).

Concerning the present study, the calyx-shaped Har-El pharyngeal tube allows better adaptability to the pharynx, allowing an efficient collection of saliva inside the tube, therefore reducing its spread over the pharyngeal suture.

On the other hand, based on literature data, closure of the pharyngeal wall could represent a risk factor for PCF formation. Several studies have demonstrated that a mechanical pharyngeal suture could represent an advantage in patients undergoing total laryngectomy, mainly for the reduction in PCF formation (8.7% with an absolute risk reduction of 15%). Nevertheless, the benefits offered by stapler-assisted closure could not be definitively identified among patients who had previously undergone organ-sparing protocols (25).

In the fistula zero protocol, the pharyngeal suture is performed horizontally using a barbed suture. Currently, three types of barbed suture are commercially available: the Quill Self-Retaining System (SRS) (B. Braun Medical Ltd, Sheffield, UK), the bidirectional barbed suture (Angiotech, Vancouver, BC, Canada) and the V-Loc unidirectional barbed suture (V-lock suture; Covidien™, Mansfield, VA, USA) (26–28). The barbed stitches allow for a continuous suture, without tension, reducing the possibility of knots slipping, secondary dehiscence to knot breakage, extrusion or suture splitting and necrosis caused by knot compression on tissues. Furthermore, a continuous suture without knots gives a better seal against liquids, reducing the potential infiltration of saliva between tissues of different thickness and consistency. Three stitches are normally used to complete the tension-free suture.

The third key point of our project is using a pedicled flap to reinforce the pharyngeal suture in pre-treated patients (radiotherapy with or without concomitant chemotherapy). The onlay of a pedicled/free flap in pre-treated patients is now widely supported in the literature, because of the radiation-induced microvascular injury that leads to hypovascular, hypocellular, and hypoxic tissue. Many authors suggest that reinforcing the pharyngeal suture with well-vascularized tissue will help to reduce the incidence of PCF formation in these patients (5, 29, 30). The pectoralis major myofascial flap is one of the most reliable flaps, but many other reconstructive options are described (supraclavicular artery island flap, fasciocutaneous free flaps, mammary artery perforator propeller flap, latissimus dorsi flaps, and facial artery-based cutaneous island flap) (21, 22, 31–34).

In our practice, a pectoralis major myofascial flap was sutured over the pharyngeal suture, without compressing it. The systematic and rigorous adoption of our protocol allowed us to observe excellent results in terms of minimal complications (1.3%), especially when comparing pre-treated (1.3%) and untreated (3.9%) patients, showing similar low rates of complications, also stratifying the patients on the basis of patient- and disease-related risk factors.

The management of PCF has a huge economic impact. Parikh et al. estimated that 57% of patients who develop a fistula require surgical revision. They reported postoperative complications in 22% of patients, with a final cost, which included hospitalization and surgical procedures, of about $58 000 for each fistula (35).

The results of this study seem to be encouraging from both a clinical and economic perspective. In our cohort, the mean hospitalization time was 18 days (range 12–40 days). Hospitalization was longer (21 days) in pre-treated patients (reconstruction; donor-site seroma occurred in four patients and was managed with compression dressing) and shorter (16 days) for patients who did not undergo reconstruction. Higher surgery-related costs (mean € 550 for each procedure) are balanced by a reduction in the length of hospitalization and the absence of delayed adjuvant therapy and oral feeding.

The strengths of this study are represented by the relatively large series and uniformity of surgical procedures. The main limitation of the study is the lack of a control group of patients not treated with this protocol. The preliminary results obtained in this study encourage us to propose a multi-institutional perspective study to validate the usefulness of the Har-El salivary bypass tube in preventing PCF after TL.



Conclusion

Sustainability of medical care, especially in oncology, is a delicate and debated topic, especially in a world where comorbidities increase with increasing age of the population. More standardized procedures are required, and total laryngectomy represents an excellent model from this point of view.

“Fistula zero” is undoubtedly an ambitious project (there is no surgery without complications) but not an unapproachable strategy. Thanks to a careful attitude and a meticulous approach, the project achieved very low rates of pharyngocutaneous fistula and small blind fistula formation.

The results of this study were obtained by rigid adherence to the protocol and uniformity of surgical procedure and suggest that, with a small increase in surgical costs, it is possible to reduce overall costs for PCF management.
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Characteristic No. of patients (%)

Age, years
Mean 67 £ 10
Range 47-90
Sex
Male 70 (90.9)
Female 79.1)
Comorbidities
No 15 (19.5)
1 comorbidity 18 (23.4)
2 comorbidities 30 (38.9)
>3 comorbidities 14 (18.2)
ACE-27 Grade 1 39 (50)
ACE-27 Grade 2 19 (24)
ACE-27 Grade 3 4(5)
BMI
Mean 24
Range 17-31
Pre-treatment
Yes 27 (35.1)
No 50 (64.9)
Pathological status
pT4a 27 (35.1)
pT3 19 (24.7)
pT2 4(5.2)
ypT4 16 (20.8)
ypT3 6(7.8)
ypT2 5 (6.5)
Neck dissection
Ipsilateral 30 (39)
Pre-treated 12 (17)
Primary 18 (23)
Bilateral 40 (51.9)
Pre-treated 8(10)
Primary 32 (41)
None
Pre-treated 79.1)
Thyroidectomy
Hemi-thyroidectomy 20 (26)
Total thyroidectomy 27 (35.1)
Hystmectomy 30 (38.9)
Complications
PCF 1 (1.3) [not-pre treated)]
Minimum extraluminal spill of barium 3(3.9) [2 pre-treated (2.5%),

1 primary patient (1%)]





