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Background: Closure of the wall of the pharynx is an important step in the total laryngectomy operation. An inadequate
closure results in tissue contamination, wound infection, and the development of pharyngo-cutaneous fistula.
Objective: To study the outcomes of neo-pharyngeal closure after total laryngectomy by stapler compared with conventional

techniques.

Material and Method: A retrospective descriptive study of patients undergoing total laryngectomy with either pharyngeal
stapling or suturing between January 2007 and December 2011.

Results: Twenty-six patients had pharyngeal stapling, while another twenty-six had a conventional pharyngeal closure. The
operative time was significantly less in the stapler group (p < 0.001).

Conclusion: Pharyngeal stapling might be an alternative technique for total laryngectomy.
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Total laryngectomy (TLG) is the standard
treatment for advanced laryngeal cancer. There is a
need to close the pharynx after removal of the larynx,
creating a functionally adequate ‘neo-pharynx’. The
suturing of the neo-pharynx is very important because
adequate closure prevents leakage of saliva and food.
Leakage from the pharynx causes wound contamination
and leads to the development of pharyngo-cutaneous
fistula. The patient cannot take food orally after surgery,
which makes feeding difficult. The conventional
suturing technique is not only time-consuming, but
also requires special skill to perform. There is evidence
that the longer the operative time, the higher the risk of
infection®?, Staplers were first used to reduce the
operative time in gastrointestinal surgery. In Thailand,
staplers were also used first in digestive tract surgery,
such as intestines, oesophagus and haemorrhoids. For
the Ear Nose and Throat area, staplers had not been
previously used in Thailand, even though Holm first
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introduced stapling in laryngology in 1969®. Previous
reports“ of this technique have frequently included
less than twenty cases each, with no comparison group
of patients who have had conventional suturing of the
pharynx. The present study aimed to compare the
stapling technique with conventional suturing for
closing the pharynx in TLG cases in terms of its results
and complications.

Material and Method

The protocol of this research was reviewed
and approved by the ethics committee of Rajavithi
Hospital. This is a retrospective descriptive study
including patients treated between January 2007 and
December 2011 at Rajavithi Hospital, Bangkok. The
inclusion criteria were: a diagnosis of laryngeal cancer;
suitability for surgical treatment of their disease; and
absence of involvement of adjacent areas such as the
pyriform fossa, aryepiglotic fold, post-cricoid region,
epiglottis or base of tongue. The exclusion criteria were:
need for a flap repair using tissue from outside the
larynx; recurrent disease; the presence of cancer at
another site; and a previous history of surgery for
head and neck cancer. Demographic data, stage of
disease at the time of surgery, duration of surgery,
complications, and length of hospital stay were
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recorded. The patients were divided into two groups,
stapler and suturing, according to the method used to
create the neo-pharynx. The data were analysed
comparing the two groups with regard to duration of
surgery, complications and length of hospital stay. The
authors also studied the relationship between factors
that affect wound infection and pharyngo-cutaneous
fistula formation (age, past history, smoking history,
alcohol consumption, stage of disease) using SPSS
statistical software (SPSS Inc., Chicago, USA).

The stapler models routinely used were linear
type with an angled handle and 60 mm jaw size, which
hold 21 staples and double suture lines (Fig. 1). Some
models were reloadable and some were the disposable

type.

Surgical technique

Conventional technique: after total laryngec-
tomy is done, the remaining pharyngeal mucosa is
closed in two layers: the first is a mucosal/fascial layer
with a running method to try to obtain inversion of the
mucosal edges into the pharynx; the second is a muscle
layer with interrupted method.

Stapling method: Before applying the stapler,
the surgeon completely separates the larynx from
surrounding tissue and muscular and neuro-vascular
connections. Supra-hyoid muscle and soft tissue are
separated from the hyoid and dissected soft tissue close
to the epiglottis until the tip of the epiglottis can be
seen. Tracheal separation from the esophagus is
carefully dissected approaching from below or from
bottom to top (Fig. 2). The open jaws of a Linear stapler
60 mm are inserted just below the larynx, the stapler
jaws are immediately closed, and the larynx is excised
by blade along the jaws of the stapler (Fig. 3). The
suture will be completely linear following removal of
the larynx and the stapler jaws. The second interrupted
suture is performed by silk 3/0 just close to the stapler
suture line to assist and reduce the tension of the stapler
suture line.

Fig. 1  Surgical Stapler “Providium/Tigo TA60”
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Statistical analysis

Mean + standard deviation (SD) and
frequency (%) were used to describe subjects’ baseline
characteristics. Fisher’ exact test or Chi-square test was
used to compare categorical variables. Student’s t-test
was performed to assess difference between two means

Fig. 2  Total laryngectomy, approach from trachea by sepa-
rate trachea and larynx from esophagus and hy-

popharynx

Fig. 3

Insert the stapler between the larynx and hypophar-
ynx and then cut and autosuture by stapler closed
the hypopharyngeal stoma
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of conventional group and stapler group. A p-value of
< 0.05 was considered as statistical significant different.

Results

Fifty-two patients were included in the
present study: twenty-six had pharyngeal closure using
staples while the other twenty-six had closure by
suturing. The demographic data for the two groups
were similar in age, sex, smoking history, alcohol
consumption, and staging of disease at the time of
surgery. Co-morbidity diseases were found significantly
more in the conventional group (Table 1). With regard
to the two surgical techniques, operative time was
significantly shorter in the stapler group (p < 0.001) but

Table 1. Demographic Characteristics of Subjects

not significantly different in either the length of hospital
stay or the incidence of complications (Table 2).

Discussion

Demographic data were similar in the two
groups, so valid comparisons can be made between
them. The duration of surgery was significantly shorter
when staples were used, and this is in agreement with
the findings of Cagler Calli et al®. The mean duration
of surgery in the present study was 6.6 hours for stapler
cases and 8.4 hours for the conventionally-managed
patients. A reduction in surgical duration results in less
use of anaesthetic agents and fewer complications from
prolonged anaesthesia®®.

Baseline characteristic Study Groups (number of patients) p-value
Conventional group (n = 26) Stapler group (n = 26)

Sex

Male 24 (92.3%) 25 (96.1%)

Female 2 (7.7%) 1 (3.9%) 1.000®
Age (years)

Mean + SD 62.04 +9.19 63.86 + 10.21

Range 46-75 43-81 0.500®
Co-morbidity disease 14 (53.8%) 6 (23.1%) 0.023*©
Smoking 25 (96.2%) 24 (92.3%) 1.000@
Alcohol 24 (92.3%) 21 (80.8%) 0.419@
Staging

] 1 (3.8%) 1 (3.9%)

1"l 16 (61.5%) 20 (76.9%)

v 9 (34.6%) 5 (19.2%) 0.548@

Values are represented as n (%), Means + SD. @ = p-value from Fisher’s Exact test, ® = p-value from Student’s t-test, ¢ = p-

value from Chi-square test. * = Significance at p < 0.05

Table 2. The outcome variables between conventional group and stapler group

Outcome variables Operative techniques p-value
Conventional group (n = 26) Stapler group (n = 26)

Operating time (hr) 3.54+0.91 2.59 +0.82 <0.001*®@
Range (2.1-5.7) (1.7-4.9)

Length of hospitalization stay (days) 14.23 +5.33 14.57 + 8.32 0.782@
Range (10.5-29.6) (8.3-40.2)

Pharyngocutaneous fistula 3 (11.5%) 2 (7.7%) 1.000®

Pneumonia 0 (0%) 1 (3.9%) 1.000®

Wound infection 2 (7.7%) 1(3.9%) 1.000®

Dysphagia 3 (11.5%) 2 (7.7%) 1.000®

Values are represented as n (%), Means + SD. * = Significant at p < 0.05, a = Student’s t-test, b = Fisher’ exact test
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Despite this, the frequency of pharyngo-
cutaneous fistula formation was not significantly
different in the two groups in the present study. By
contrast, in the studies reported by Jos Gonzales® (n =
60 patients) and Cagler Calli® (n = 182 patients) the
rate of pharyngo-cutaneous fistula was significantly
less in those patients in whom staples were used. The
rates of pharyngo-cutaneous fistula following stapling
reported in the literature vary between 4.0% and
17.0%“19, The pharyngo-cutaneous fistula rate in the
present study was lower in the stapler group (2 patients,
7.7%) than in the conventional group (11.5%). The two
fistulae which developed in the staple group were small,
and they healed within two weeks without further
surgical intervention. The failure to achieve statistical
significance may simply be due to the relatively small
sample size and in any case, the difference could be
considered to be clinically significant.

There was no difference in the rate of wound
infection and pneumonia between the two groups,
which is in agreement with the findings of Altsimi®
and Ganly®®, Other authors have reported a reduced
length of hospital stay when staples are used®”%, but
in the present study there was no difference between
the two groups; this is because the policy of the unit in
which the surgery was carried out is to keep the patients
under observation for 14 days.

Dysphagia was not more common in the
stapler group, indicating that the neo-pharynx produced
is functionally adequate. However, difficulty in
swallowing may be a late complication in some patients
following laryngectomy, and this would not have been
picked up in the present study. Early feeding by mouth
is possible following stapling, which is a significant
advantage for the patient.

The stapler technique is simpler to perform
than conventional suturing, making it more suitable for
use by general ENT surgeons. Given the commonness
of laryngeal cancer in the general population, this is a
significant advantage.

Conclusion

Total laryngectomy with the creation of a neo-
pharynx using stapling was faster to perform than the
conventional technique. Less operative time might
reduce salivary contamination and tumour seeding time,
rendering wound infection and pharyngo-cutaneous
fistula formation less likely.

The stapling technique is easy to perform and
does not require specialised experience. Stapling of
the pharyngeal wall might be an alternative technique
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for those cases without spread of tumour outside the
larynx.

Potential conflicts of interest
None.

References

1. Bennett-Guerrero E, Welsby I, Dunn TJ, Young
LR, Wahl TA, Diers TL, et al. The use of a
postoperative morbidity survey to evaluate
patients with prolonged hospitalization after
routine, moderate-risk, elective surgery. Anesth
Analg 1999; 89: 514-9.

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

3. Hoehn JG, Payne WS. Resection of
pharyngoesophageal diverticulum using stapling
device. Mayo Clin Proc 1969; 44: 738-41.

4. Sofferman RA, Voronetsky I. Use of the linear
stapler for pharyngoesophageal closure after total
laryngectomy. Laryngoscope 2000; 110: 1406-9.

5. Bedrin L, Ginsburg G, Horowitz Z, Talmi YP. 25-
year experience of using a linear stapler in
laryngectomy. Head Neck 2005; 27: 1073-9.

6. Altissimi G, Frenguelli A. Linear stapler closure of
the pharynx during total laryngectomy: a 15-year
experience (from closed technique to semi-closed
technique). Acta Otorhinolaryngol Ital 2007; 27:
118-22.

7. Ahsan F, Ah-See KW, Hussain A. Stapled closed
technique for laryngectomy and pharyngeal repair.
J Laryngol Otol 2008; 122: 1245-8.

8. Goncalves AJ, de Souza JA Jr, Menezes MB,
Kavabata NK, Suehara AB, Lehn CN.
Pharyngocutaneous fistulae following total
laryngectomy comparison between manual and
mechanical sutures. Eur Arch Otorhinolaryngol
2009; 266: 1793-8.

9. Calli C, Pinar E, Oncel S. Pharyngocutaneous fistula
after total laryngectomy: Less common with
mechanical stapler closure. Ann Otol Rhinol
Laryngol 2011; 120: 339-44.

10. Suesat P. Laparoscopic anterior resection: early
experience at Bhumibol Adulyadej Hospital. Thai
J Surg 2007; 28: 35-8.

11. Luechakiettisak P, Kasetsunthorn S. Comparison
of hand-sewn and stapled in esophagogastric
anastomosis after esophageal cancer resection: a
prospective randomized study. J Med Assoc Thai
2008; 91: 681-5.

J Med Assoc Thai Vol. 96 Suppl. 3 2013



12. Euanorasetr C, Sriyodwieng W. Stapled and closed total laryngectomy. Cancer 2005; 103: 2073-81.
hemorrhoidectomy: a comparative retrospective  14. Cavalot AL, Gervasio CF, Nazionale G, Albera R,

study with long-term follow-up. Thai J Surg 2005; Bussi M, Staffieri A, et al. Pharyngocutaneous

26:9-16. fistula as a complication of total laryngectomy:
13. Ganly I, Patel S, Matsuo J, Singh B, Kraus D, Boyle review of the literature and analysis of case records.

J, et al. Postoperative complications of salvage Otolaryngol Head Neck Surg 2000; 123: 587-92.

< o =3 o "o I ' o g >
LTJ?EITJL‘VIEI?JFJﬂn"I‘iLﬂﬂﬂﬂuﬁﬂﬂﬂ‘”ﬂﬂﬂﬂ\‘iﬂ”l?ﬁ?ﬁlﬂL@'??J&’L?\?ﬂ@@\?LﬂEN@@ﬂﬂ‘?EIﬂ'??dl"ﬂ
/ I3 < & a
Lﬂ?@\nﬁlﬂ STAPLER LL@&’n"Iﬁ‘LEIUﬂﬂLLUUﬂ\?LﬂN

o o

NNA A55AENS, UNAT WSULIAY

DAUA: naduiauuatFianpenesuaeni s iaenasudeseen Lﬂuﬂfzumﬂuﬁzfm”ryﬁzgmif/mn’;m"zﬁz”m
L’E)’)lI;’L?\mZ\J,@ﬂLZQVIEN’E)’EJH2‘14577]"3ﬂﬁéﬂuwé’f\?ﬂ@,’f)\uﬁﬂlﬂuiz siauiineaiinesia wnasufeeeniiaun
aufanisaanais Yuﬂ/gum@umﬂf‘/’uﬂmz,mﬁ'ﬂ@w@ﬂﬁ%w"ﬁYﬁﬁmm?ﬁm%@@ﬂ%gmm memmﬁmgé‘“lqiﬁy
Sagulszasn: adnmnavasmaduiausaneves ndsn st NsfInasdaveannasnizlaiady
weuiBuiuasnndunuunaig

TAAUAZIBNIS: uTunsAnmgeundslugiaeit lnsunisaimeuzinasadeseanisue uaziduin
unnpenasmEn s lmAsuduSaeuruasnadumsaan Alaiulaeiar 1 lussvardeusnman
W.A. 2550 DNADUEUIIAN W.A. 2554

uamsAnw: giiae 26 18 lnsumaduilaunanenesniginienduuasan 26 1 laifuiaunanenes Aae3s
uumgoL?);uwm'mmﬁ?;slummlnm‘“m?ofu@zl'wﬁﬁm"m”zymmﬁﬁ (o < 0.001) u,zvmﬁqmmnsz;@umlwy il
urinTuainiosna

ag1l: nmslmeseaduilunaiinanesuiazannsodiun e laasnisuie lunsundneuziinasadeesn

J Med Assoc Thai Vol. 96 Suppl. 3 2013 S93



