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Abstract:

Pharyngocutaneous fistula (PCF) is a major complication after total laryngectomy involving prolonged
hospitalization, additional discomfort and increased treatment costs. This retrospective study, conducted over a 5 year
period, included 118 patients that underwent total laryngectomy after larynx carcinoma. Various factors influencing
PCF development are discussed. Statistical analisys of the results show an important role of smoking and alcohol abuse,
tumor stage and extension, pre-operative radiotherapy and local complications. In studying PCF developing risk

factors, multicenter studies are absolutely necessary.
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Introduction:

Pharyngocutaneous fistula (PCF) can
be defined as a pharyngeal mucous
dehiscence through which saliva can flow and
thus communicates with the skin[1]. This
major complication of total laryngectomy
involves prolonged hospitalization,
additional discomfort and, from the economic
point of view, increased treatment costs[2].

Through the 1970’s and 1980’s,
various studies reported PCF prevalence to
vary between 5% and 65%. However, from
2000 up until 2010, a 9% to 25% drop in
prevalence was observed [3].

Treating patients with PCF requires
prolonged antibiotic treatment and additional
surgical maneuvers (such as gastrostomy, flap
fistula closure, etc) that may result in
physically and psychological stress, all
leading to major complications such as,
sepsis, mediastinitis, pneumonia and carotid
artery rupture or to minor complication such
as pharyngeal stenosis.

Also the moment for the usefulness
complementary treatments, radiotherapy and
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chemotherapy is delayed if post-surgical
complications occur.

Although numerous factors have been
implicated in the development of PCF, no
consensus has been reached regarding the
most significant risk factors[4,5].

Various authors have incriminated:
pharynx tumoral resection extension[6,7],
tumor location[8,9,10], radiotherapy[3,5,11-
14], associated systemic diseases[3,5], neck
dissection[5,6], positive resection
margins[3,11,15], gastroesophageal
reflux[16], decreased hemoglobin value[17],
hypoalbuminemia [13], tumor
recurrence[10], chronic congestive cardiac
diseases[17], suture material[9],
smoking[18], chronic pulmonary disease[18],
patient age[15], alcohol consumption[19] and
surgeon’s experience[19].Therefore, the risk
factors can be grouped in the following

categories:
- patient related factors: sex, age,
smoking, alcohol  consumption,

associated systemic diseases (cardiac,
pulmonary, gastroesophageal reflux,
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low hemoglobin, hypoalbuminemia,
other diseases);

- tumor related factors: stage, tumor
location;

- required treatment: quality of therapy

Material and method:

This  retrospective  study  was
conducted over a 5 year period (2011-2015).
The number of patients included in this study
who underwent total laryngectomy totaled
118. The study was conducted in the Ear Nose
Throat (ENT) Clinic in the Clinical
Rehabilitation Hospital in lasi and had the
acceptance of the Ethics Commission.

The main independent variables of the
study were: age, sex, tumor stage and
location. The rest of the variables such as:
associated  diseases, blood constants,
postoperative evolution, preoperative and
postoperative tumor excision margins based
on microscopic results, the existence of
ganglion invasion and if any preoperative
radio or chemotherapy was done; were
considered  dependent  variables. The
following indicators have been calculated:
prevalence (%), odds ratio (OR-the relative
estimated risk) and its confidence interval (ClI
95%) and the risk factor attributable risk
(AP).

The results of the sex distribution lot
analysis were: 112 (94,92%) were men and 6
(5,08%) women. Mean age in the lot was 64
years.

Among the 118 patients, 76 (64,41%)
had total laryngectomy, 38 (32,20%) had total
laryngectomy and glossectomy and partial
pharyngectomy, 3 (2,54%) total pharyngo-
laryngectomy and 1 (0,84%) total pharyngo-
laryngectomy with partial glossectomy.

For all patients, a thorough control of
ganglionic areas was achieved through
radical or functional dissection on various
areas.

The pharyngeal sutures were two-
plane; a Lembert-type muscle plane
(serosubmucous) covered by the second
perichondromuscular plane.
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In cases where ganglionic areas were
dissected, large blood vessels were covered
by muscle. Four patients underwent total
pharyngolaryngectomy from which three
patients had reconstructive surgery using the
pectoralis major flap and the other patient
underwent reconstructive surgery using a
radial flap. A nasogastric tube was used for all
patients that underwent surgery for 7 to 8 days
postoperatively.

Results and Discussions:

In the majority of cases, (88,98%)
good postoperative evolution, was noted. The
patients were able to be discharged 9 to 12
days postoperatively. In the majority of cases,
delayed trachea anchoring suture thread
removal was performed, which led to
prolonged hospitalization from 7 days
(incision suture thread removal moment) up
to 10 tol12 days.

In 15 (12,71%) patients initial
treatment consisted of radiotherapy followed
by laryngectomy.

Of the 118 patients, PCF developed in
only 13 (11,02%) patients. The PCF
developed within an average of nine days,
however, the time frame for fistula
development ranged from 5 to 12 days.

Of the 13 post-operative fistulas, 10
closed in 12 to 30 days while in three other
cases, surgical intervention was necessary for
fistula closure. Patients that had small fistuals
where surgical intervention was not necessary
in order to be closed, the nasogastric tube
placed post-operatively was maintained until
the fistula fully closed.

To ensure inactivity of the upper
digestive system in patients with high flow
PCF, a gastrostoma was performed and kept
in place until the fistula closed properly.

Other encountered complications
were: hematomas in 29 cases (24,58%),
secondary hemorrhage in 4 cases (3,39%) and
fever above 38 °C in 18 patients (15,25%).

The analysis of PCF factors shows the
following:
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1. Patient related factors:

Patient sex — Of the 118 patients that
underwent laryngectomy, 6 were women. All
the women operated never developed fistulas
post-operatively. Since the number of women
was statistically insignificant, a protective
value based on sex cannot be taken into
consideration.

Smoking — From the men that
underwent laryngectomy, all were smokers
and of the women operated, 4 were smokers.
Even though smoking has been taken into
account in separate [2,6,7,13] or multicentric
studies [19], significant influence in PCF

development has not be noted. The
multicenter study [19] included 846 studies of
which only 39 studies were selected for
review and had statistical significance
showing that smoking is not a risk factor.

The prevalence of patients that
smoked was high (Table I) and it was
observed that PCF development was greater
in smokers than non-smokers (OR=4.4615;
Cl 95%: 0,3781-52.6409; AP=0,7758). In
conclusion, the statistical analysis of the data
included in our study shows that smoking is a
risk factor in PCF development.

Table I: Patient related PCF risk factors, blood constants and associated disease

Patient, blood constants, PCF No. Total Patients
associated disease (%) (%)

Smoking 13 (11.20%) 116 (100%)
Nutritional deficiency 10 (47.62%) 21 (17.80%)
Low hemoglobin 10 (23.26%) 43 (36.44%)
Leukocytosis + Thrombocytosis | 13 (14.77%) 88 (74.58%)
Acrterial hypertension (HTA) 1 22 (18.64%)
Hepatic disease 1 13 (11.02%)
Diabetes 3 13 (11.02%)

Alcohol ingestion — In the lot of
studied patients, 86 male patients (76,79%)
were considered chronic alcoholics, from
which 9 (7,63%) patients developed PCF

(OR=1,1944; Cl 95%: 0,3437-4,1515;
AP=0,1627).
The results from the statistical

analysis; incriminates alcohol consumption as
a PCF risk factor.

Nutritional deficiencies —Although
according to some authors, deficiencies in
which 10% of body mass was lost were
regarded as risk factors in PCF development
[20,21], others in accord with American
Society of Anesthesiologists did not find any
significant associated between nutritional
deficiencies and PCF development [6,17,22].

Regarding our study, of the 118
operated patients, 21 (17,80%) had nutritional
deficiencies of which 10 (47,62%) had PCF
(OR=0,0962; CI 95%: 0,0271 — 0,3422).
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2. Blood constants:

Decreased hemoglobin, leucocytosis
and thrombocytosis are considered as
significant ~ risk  factors in PCF
development[4, 21].

Based on a lot of 3,420 cases, authors
like Schwartz et al[21], Tsou et al[13],
Cavalot et al [23] and Esteban et al[24]
consider that low hemoglobin values are a
risk factor for PCF while other authors like
Qureshi et al[2], Redaelli de Zinis et al [17],
Palomar-Asenjo et al [7], Wakisaka et al [25]
and Morton et al[26] do not.

For our patients, a lower than 12,5%
haemoglobin was established for 43 (36,44%)
patients from which 10 (23,26%) developed
PCF (OR=0.2293; Cl 95%: 0,0678-0,7758).

Leucocytosis and thrombocytosis was
found in 88 (74,58%) patients, 13 (14,77%)
patients had developed PCF (OR=0.2256; CI
95%: 0.0283 — 1.7985).
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3. Asociated disease:

Hypothyroidism has been
incriminated as a wound complication
determining factor in head and neck cancer
patients [14]. In our study, no hypothyroidism
was found in any of the patients.

Myocardial infarction is mentioned
as an enhancing factor in PCF development
[13]. Our patients were carefully observed
after surgery in order to prevent a possible
cardiac event but none occurred.

Chronic  obstructive  pulmonary
disease has been considered by Boscolo-
Rizzo et al [27] and Wulff et al[18] as a
significant risk factor— In a 501 patient
analysis, Pinnar et al [28] and Radaelli de
Zinis et al[17] have not found enough
evidence to sustain the assumption that these
diseases are a risk factors. In our study two of
the patients with fistulas had pulmonary
complications.

Hepatic cirrhosis and other hepatic
diseases have been previously associated
with fistula in studies of a total 671 patients
[13,23,27]. In our study we have encountered
hepatic disease with modified hepatic
laboratory tests in 13 (11,02%) patients out of
which 1 developed PCF.

Diabetes is considered as a major risk
factor for PCF by Scwartz [21], Cavalot [23]
and Boscolo-Rizzo [27] of a total of 2,500
patients- studied. Other studies that included
a lot of a total 845 patients did not consider it
a significant factor [17,25,28,30]. Among the
patients included in our study, 13 (11,02%)
had diabetes, of which 3 devoloped PCF; of
these patients 2 were insulin dependent and 1
patient was not dependent on insulin
(OR=0.4127; Cl 95%: 0.1004-1.6956).

Arterial hypertension has been
associated with fistulisation by Makitie [1],

Pinar [28] and Radaelli de Zinis [17] in
studies which totaled 769 patients. Among
studied patients, 22(18,64%) had high blood
pressure and only one patient developed PCF.
Fever that developed after surgery has
been considered as a PCF forming factor
[1,27,30]. In our opinion, patients that
develop local infections have a fever of 38° to
39° C starting with the second post-operative
day. This symptom foreshadowed fistula
formation. Of the patients operated, two
patients that developed PCF had fever.

4. Tumor related factors:

Regarding the relationship between tumor
staging and PCF, the majority of authors
[2,3,6,13,23-26, 29,31-33] that studied 3,036
patients in total, did not find that advanced
tumors (T4) represent a significant risk factor
for PCF formation. Not all the studies had the
same considerations and presented results
showing that an advanced tumoral stage was
an enhancing factor for PCF formation [34-
36].

Aires et al [37] considered that PCF
prevalence is significantly higher for tumors
in the T4 stage in comparison to patients with
tumors in stage T2 or T3. In this particular
study, a total of 94 patients underwent total
laryngectomy, of which 20 patients (22.27%)
had developed PCF (OR=0.3034; Cl 95%:
0.0977-0.9417).

In our study, 27 patients had T4 stage
tumors and (tab. 1), 6 (22,22%) of them
developed fistulas. Statistical analysis shows
that T4 stage tumors are a risk factor for PCF
development.

Out of 89 T2-T3 tumor stage
patients, just 7 (7,87%) developed PCF; the
prevalence for this type of complication being
7,89% in this subgroup (Tab. II).

Table 1. Primary tumor stage related to PCF development enhancing factors

Tumor stage

Number PCF(%)

Patients

T4

6 (22.22%)

27
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| T2-T3 |

7 (7.87%) |

89 |

As far as ganglionic invasion is
concerned, there are no concurring opinions.
Some authors have established a link between
fistula development and advanced stage
ganglionic invasion [23,26] and others does
not consider ganglionic invasion as a risk
factor [29].

Differences in opinion about tumor
histology exist between those who consider
that a well-differentiated tumor enhances
fistula development [30] and the majority of
authors [17,31,33,35] believe there is no
correlation.

5. Treatment related factors:

Choosing the best therapeutic
algorithm is a major concern for oncologists.
Thus, tumor treatment may benefit form 3
therapeutic approaches: surgery, radiotherapy
and chemotherapy.

Choosing the first line of therapy is
done by taking into account the patient’s
status, tumoral  characteristics, local
availabilities and patient informed consent (it
is unlikely that an experienced medical
professional would consider surgery as the
first line of treatment).

In 54% of the studies analyzed, the
decision to use radiotherapy as the first line
of treatment in the case of PCF, shows a
strong correlation between preoperative
radiotherapy and PCF [19]. Studies have
shown a stronger correlation between PCF
and pre-operative radiotherapy due to
studying a greater number of patients.

In a review Cecatto et al had
published in 2013, included 846 other studies,
out of which 83 were selected and later only
39 studies were considered for analysis (they
were evaluated by 2 investigators and
divergences were solved after consensus)
[19]. The meta-analysis reiterated the
significant role of radiotherapy in PCF
development.

Hilliary [38] has found a significant
correlation between PCF and laryngectomy
predating irradiation therapy and no
correlation between intervention
chemotherapy prior to surgery and PCF

In our therapeutic algorithm, surgery
usually represents the first therapeutic gesture
and in rare cases radiotherapy is performed
before surgery. Out of the patients studied,
just 15 (12.72%) patients were irradiated
before surgery, out of which 6 developed PCF

(OR=5.8857; Cl 95%: 1.7419-19.8876;
AP=0.8301, p=0.00689). Irradiation is a
statistical ~ significant factor in PCF

development.

As far as pre-operative radiotherapy
in association with chemotherapy is concered,
Wakisaka et al [25], Klozar et al [35] and
Dirven et al [39] suggest that there is a
positive correlation between pre-operative

radiotherapy and post-operative fistula
development.
Radical neck dissection is not

considered a risk factor for PCF development
and it is debated by many authors. The
majority of  authors [13,15,17,26-
28,31,35,36,40] found no correlation that was
statistically  significant between fistula
formation and radical neck dissection, after
analyzing 10 studies and 2,200 total patients.

Other authors [5,6,33,41], have
established that radical neck dissection
enhances PCF development, after analyzing 4
studies and 840 cases.

Out of the patients in this study, 32
(27.12%) patients underwent radical neck
dissections, of which, 6 (18.75%) patients
developed PCF. The data in Table I1I reveals
that 32 (27.12%) patients underwent radical
neck dissection and of these patients was 6
(18,75%) patients developed PCF
(OR=0.5365; CI 95%: 0.1862-1.5460).

Table I11. Surgical treatment related to PCF development risk factors
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Surgical treatment

PCF number (%)

Total cases (%)

Radical neck dissection

6 (18.75%)

32 (27.12%)

Pre-operative tracheotomy 9 (23.68%) 38 (32.20%)
No tracheotomy 4 (5.13%) 78 (66.10%)
Pharynx tumor 11 (21.57%) 51 (43.22%)
Larynx tumor 2 (2.98%) 67 (56.78%)
The tumoral infiltration of surgical (OR=2.131; Cl195%: 0.8464-5.3656;

resection margins is considered [25,3,15] as
an enhancing factor in PCF development in
965 cases while in 645 total studies [2,23,17]
there is no statistically significant correlation
between these factors.

Among our patients just 1 had positive
resection margins.

Tracheotomy before the
intervention: From a prognostic and
evolutive point of view, tracheotomy

performed prior to surgical treatment is not
just a risk factor for fistula formation but also
laryngeal neoplasm.

If only PCF is concerned, the majority
of authors did not acknowledge a positive
correlation between pre-operative
tracheotomy and PCF  development
[3,10,15,17,20,21,23,24,28,31,36].

Other authors [31,42,43,44] consider
that pre-operative tracheotomy is a risk factor
for PCF development, after analyzing 384
patients.

As for patients in our study, because
of multiple other negative influences that
tracheotomy would pose (local infection,
unachievable tumor related safety limit), we
proposed whenever it is possible to perform
both tracheotomy and extemporaneous
biopsy at the same time with the total
laringectomy. This protocol was applied to 78
(66.10%) of our patients and each time, an
extemporaneous biopsy—of the surgically
removed specimen was later
anatomopathologically examined, confirming
the diagnosis. Out of the patients included,
only 4 (5.13%) patients developed PCF; out
of 38 (32.00%) patients who underwent
tracheotomy before surgery, 9 (23,68%)
developed PCF. Statistical data analysis
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AP=0.5307) showed that tracheotomy is a
risk factor for PCF development.

Pharyngeal tumor extension is a
debated factor in literature. Some authors
recognize it as a risk factor [7,17,35,38,45].
On the other hand, Schwartz [21], in a
multicenter study of 2,063 patients did not
find a statistically significant correlation
between pharyngeal tumoral extension and
PCF.

Regarding the 118 patients in our
study, the tumor extended into the pharynx in
51 npatients (43.22%) and among these
patients, 11 (21.57%) developed PCF.
Statistical analysis results (OR=2.768; CI
95%: 1.2942-5.9200; AP=0.6387; p=0.0052)
show that pharyngeal tumor extension is a
statistically significant risk factor in PCF
development.

From among 67 patients (56.78%),
without pharyngeal tumor extension, only 2
patients (2.98%) developed PCF.

Other local complications like
hematomas and local infection are considered
significant risk factors for PCF development
[15,28,46].

In our studied cases, infection had
determined PCF in 1 patient that was
discharged after 8 days of hospitalization with
tracheal anchoring sutures and returned 22
days later with an infection located at the site
of the tracheal sutures. Two days after
tracheal suture removal, 24" post-operative
day, the patient had developed PCF. Another
two patients developed a local infection on
the 3" post-operative day and developed PCF
on the 6" post-operative day (OR=0.4936;
Cl195%: 0.1225-1.9881). Another patient with
a hematoma developed a PCF on the 8™ pot-
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operative day that spontaneously closed after
7 days.

PCF prevalence in our study was
11.02% and according to medical literature,
this range is between 5% and 65%; however,
these values have decreased in the last
decade, reaching a prevalence of 9% to 25%.

The diseases and risk factors that
increase the possibility for PCF development,
based on statistical data, are as shown in
Table IV.

Table IV Risk factors for
PCF development after total

- careful patient examination with a
thorough comorbidity analysis;

- laryngeal examination with
highlighting optics and CT or MRI;

- DST conducted antibiotherapy started
at the moment of surgery ;

- thorough and carefully conducted
dissection during the surgical
procedure with a two-plane suture of
the pharyngeal mucous;

- adequate materials for pharyngeal
mucous suture and a meticulous
approach to knot execution;

- daily follow-up of local development

laryngectomy and quick intervention in case of PCF;
Patient related Smoking - pharyngeal rest by using gastrostomy

factors in case of PCF;
Alcohol In conclusion, a pharyngocutaneous

fistula has a declining prevalence as an
factors occurring complication regarding laryngeal

Tumor related Advanced tumor (T4)

Treatment related _ _ surgical procedures; however, morbidity,
factors Pre-operative radiotherapy | nospitalization time and high health care costs
Pharynx tumor extension | @are significant. We consider highly important
Local Complications studying the PCF developing risk factors,

multicenter  studies  being  absolutely
necessary. It is important to study PCF and
the risk factors that influence its post-
operative  development, thus making
multicenter studies necessary in Romania as
well.

In order to decrease the number of
patients that develop PCF after total
laryngectomy it is important to consider the
following aspects:

References

Makitie AA, Irishy Gullane PG. Pharyngocutaneous fistula. Curr. Opin. Otolaryngol Head Neck Surg.
2003, 11:78-84;

Qureshi SS, Chaturvedi P, et al. A prospective Study of pharyngocutaneous fistula following total
laryngectomy J. Cancer Res. Ther 2005, 1:51-56

Saki N, Nikakhlagh S, Kazemi M, Pharyngocutaneous fistula after laryngectomy: incidence,
predisposing factor, and outcome. Arch. Iran Med 2008, ii:314-317;

Makitie AA, Niemensivu R, Hero M. et al. Pharyngocutaneous fistula following total laryngectomy: a
single institution's 10 year experience, Eur Arch Otorinolaringol. 2006, 263, ii: 27-30;

Galli J, de Coaso E, Vollante M. et al. Postlaryngectomy pharyngocutaneous fistula: incidence,
predisposing factor and therapy. Otolaryngol Head Neck Surg. 2005, 133:89-94;

Virtaniemi JA, Kumpulainen EJ. et al. The incidence and etiology of postlaryngectomy
pharyngocutaneous fistulae. Head Neck. 2001 Jan; 23(1):29-33.

Palomar-Asenjo V. Sarroch Capelle et al. Pharyngocutaneous fistula following total laryngectomy. A
care control study of risk factor implicated in if's on sef. Arch Otorinolaringol Esp; 2008 Dec;
59(10):480-4.

Krouse JH, Metson R, Barium Swallow it a predictor of salivary fistula following laryngectomy:
Otolaryngol Head Neck Surg 1992, 106:254-257;

158



Romanian Journal of Oral Rehabilitation

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Vol. 15, No.4 October-December 2023

Soylu L, Kiroglu M, et al Pharyngocutaneous fistula following laryngectomy. Head Neck, 1998,
20(1):22-25

Andrades P, Pehler SF et al. Fistula Analysis After Radial Forearm Free Flap Reconstruction of
Hypopharyngeal Defects. Laryngoscope, 2008, 118:1157-1163

Lundgren J, Olofsson J, Pharyngocutaneous fistulae following total laryngectomy. Clin Otolaryngol
Allied Sci, 1979, 4:13-23.

Hier M, Black MJ, Lafond G, Pharyngocutaneous fistula after total laryngectomy: incidence, etiology
and outcome analysis J. Otolaryngol, 1993, 22:164-166.

Tsou Ya Hua CH et al. Comparison of pharyngocutaneous fistula between patients followed by primary
laryngopharyngectomy and salvage laryngopharyngectomy far advanced Lypopharyngeal cancer. Head
Neck, 32:1494-1500.

Hanasono MM, Lin D, Wax MK, Rosenthal EL Closure of laryngectomy defects in the age of
chemoradiation therapy. Head Neck. 2012, 34:580-588.

Markou KD, Vlachtsis KC et al. Lucidence and predisposing factors of pharyngocutaneous fistula
formating after total laryngectomy is there a relationship with tumor recurence. Eur Arch Otolaryngol.
2004, 261:61-67;

Seikaly H, Park P, Gastroesophago reflux prophylaxis decreases the incidence of pharyngocutaneous
fistula after total laryngectomy. Laryngoscope 1995, 105:1220-1222;

Redaelli de Zinis LO, Ferrari L, et al. Postlaringectomy pharyngocutaneous fistula: incidence,
predisposing factor and therapy. Head Neck 1999, 21:131-138;

Wulff NB, Kristensen CA et al. Risk factors for postoperative complications after total laryngectomy
following radiotherapy or chemoradiation: a 10-year retrospective longitudinal study in Eastern
Denmark. Clin Otolaryngol. 2015 Dec; 40(6):662-71.

Cecatto SB, Soares MM et al. Predictive factors for the postlaringectomy pharyngocutaneous fistula
development: systematic Review. Brazilian J of Otorinolaryngology, 2014,80(2):167-177.

Dequanter D, Lothaire P. et al. Pharyngolaringectomy advanced and recurent cancer: prognostic factors
and complications. Rev Laryngol Otorhinol(Bord) 2004,125:93-101;

Schwartz SR, Yuen B. et al. Predictors of wound complications after laryngectomy: A study of over
2000 patients. Otolaryngol Head Neck Surg. 2004, 131:61-8;

Ferrier MD, Spuesens EB, et al. Comorbidity as a major risk factor for mortality and complications in
head and neck surgery. Arch. Otolaryngol Head Neck Surg 2005, 131:27-32;

Cavalot AL, Gervasio CF et al. Pharyngocutaneous fistula as a complication of total laryngectomy:
review of the literature and analysis of case records. Otolaryngol Head Neck Surg. 2000;123:587-92;
Esteban F, Delgado-Rodriguez M, et al. Study of in-patient hospital stay following total laryngectomy:
multivariable retrospective analysis of a 442 total laryngectomies. Acta Otorrinolaringol Esp.
2006;57:176-82;

Wakisaka N, Murono S et al. Post-operative pharyngocutaneous fistula after laryngectomy. Auris Nasus
Larynx. 2008;35:203-8;

Morton RP, Mehanna H et al. Prediction of pharyngocutaneous fistulas after laryngectomy. Otolaryngol
Head Neck Surg. 2007;136(4 Suppl):546-9;

Boscolo-Rizzo P, de Cillis G et al. Multivariate analysis of risk factors for pharyngocutaneous fistula
after total laryngectomy. Eur Arch Otorhinolaryngol. 2008;265:929-36;

Pinar E, Oncel. Pharyngocutaneous fistula after total laryngectomy: emphasis on lymph node metastases
as a new predisposing factor. J Otolaryngol Head Neck Surg. 2008;37:312-8;

Parikh SR, Irish JC et al. Pharyngocutaneous fistulae in laryngectomy patients: the Toronto Hospital
experience. J Otolaryngol. 1998;27:136-40;

Friedman M, Venkatesan TK, et al. Early detection and treatment of postoperative pharyngocutaneous
fistula. Otolaryngol Head Neck Surg. 1999;121:378-80;

Dedivitis RA, Ribeiro KC et al Pharyngocutaneous fistula following total laryngectomy. Acta
Otorhinolaryngol Ital. 2007;27:2-5;

Ikiz AO, Uca M et al. Pharyngocutaneous fistula and total laryngectomy: possible predisposing factors,
with emphasis on pharyngeal myotomy. J Laryngol Otol. 2000;114:768-71,

Saydam L, Kalcioglu T et al. Early oral feeding following total laryngectomy. Am J Otolaryngol.
2002;23:277-81;

159



Romanian Journal of Oral Rehabilitation

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,
45.

46.

Vol. 15, No.4 October-December 2023

Grau C, Johansen LV et al. Salvage laryngectomy and pharyngocutaneous fistulae after primary
radiotherapy for head and neck cancer: a national survey from DAHANCA. Head Neck. 2003;25:711-
6;

Klozar J, Cada Z et al. Complications of total laryngectomy in the era of chemoradiation. Eur Arch
Otorhinolaryngol. 2012;269:289-93;

Soylu L, Kiroglu M et al. Pharyngocutaneous fistula following laryngectomy. Head Neck. 1998;20:22-
S5;
Aires FT, Devitis RA et al. Pharyngocutaneous fistula following total laryngectomy. Bra. J.
Otolaryngol, 2012, Dec, 78 (6):94-8;

Hilliary N, White Md, Blake Golden et al. Assesement and incidence of salivary leak following
Laryngectomy. Laryngoscope, 2012, August, 122(8):1796-1799;

Dirven R, Swinson BD et al. The assessment of pharyngocutaneous fistula rate in patients treated
primarily with definitive radiotherapy followed by salvage surgery of the larynx and hypopharynx.
Laryngoscope. 2009;119:1691-5;

Ganly, Patel S. et al. Postoperatoric complications of salvage total laryngectomy — Cancer, 2005, May
,15, 103(10):2073-81;

Assis LAP, Negri SLC, et al. Fistula faringocutanea ap6s laringectomia total: experiéncia do Hospital
Mario Penna. Rev Bras Cirurgia Cabega e Pescogo. 2004;33:77-81,;

Horgan EC, Dedo HH. Prevention of major and minor fistulae after laryngectomy. Laryngoscope.
1979;89(2 Pt 1):250-60;

Gonzalez Aguilar O, Pardo HA, et al. Total laryngectomy: pre- and intrasurgical variables of infection
risk. Int Surg. 2001;86:42-8;

Weingrad DN, Spiro RH. Complications after laryngectomy. Am J Surg. 1983;146:517-20;
Rzepakowska A, Osuch-Wojcikiewicz E et al Pharyngocutaneous fistula as a complication after total
laryngectomy — clinical study and literature review. Acta Otolayngol Esp. 2008, Dec 95(10): 480 — 4;
Jeannon JP, Orabi A et al. Methicillin Resistant Staphylococcus Aureus Infection as a causative agent
of fistula formation following total laryngectomy for advanced head & neck cancer. Head Neck Oncol.
2010;2:14.

160



