Pelosof et al. Applied Cancer Research (2017) 37:42
DOI 10.1186/s41241-017-0048-2

RESEARCH ARTICLE

Applied Cancer Research

Open Access

Alternative technique in secondary
tracheoesophageal puncture using flexible
endoscope and overtube in patients with
difficult post-laryngectomy abnormalities
Adriane Graicer Pelosof1*, Alvaro Moura Seraphim1, Claudia Zitron Sztokfisz1, Jose Guilherme Vartanian2
and Luiz Paulo Kowalski2

Abstract
Background: Functional speech rehabilitation after total laryngectomy remains one of the most challenging issues
in head and neck multidisciplinary care. Tracheoesophageal puncture for voice prosthesis insertion performed as a
secondary procedure with a rigid esophagoscope and trocar can be technically difficult in certain patients due to
post-treatment cervical abnormalities, such as reduced hyperextension, stenosis, and trismus.
Methods: This study presents an improved method of secondary tracheoesophageal prosthesis insertion using a
flexible endoscope in association with a plastic pliable overtube to keep the virtual esophageal lumen open. By this
method, the puncture can be performed easily and safely with the avoidance of unexpected lesions.
Results: From 2005 to 2015, 12 (16,9%) out of 71 patients who underwent secondary voice prosthesis placement at
our institution required this alternative technique due to anatomical alterations that hindered the execution of the
procedure following the standard technique.
Conclusion: The procedure was successfully performed in all patients with no related complications.
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Background
The gold standard voice rehabilitation technique for restoration of oral communication after total laryngectomy
is the placement of a valve voice prosthesis (VP) for tracheoesophageal voice [1, 2]. The tracheoesophageal fistula can be made either primarily (early during the total
laryngectomy) and secondary (late). The conventional
technique for secondary placement of a VP uses a rigid
esophagoscope and a trocar to create a tracheoesophageal fistula [3]. When the conventional procedure is
technically difficult or even impossible due to posttreatment abnormalities, such as reduced neck extension, pharyngoesophageal stenosis, and trismus,
performing tracheoesophageal puncture (TEP) with a
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flexible endoscope is a solution described in the literature [4, 5]. Nevertheless in our attempts to reproduce
this technique, the puncture proved to be quite difficult
because keeping the esophageal lumen patent and structured was impossible and created the risk of development of lesions on the posterior wall of the esophagus.
Given this difficulty, we proposed the use of a transparent pliable plastic tube (the inner part of the wired overtube), which, maintained the structure of the esophageal
wall to enable better visualization of the puncture site
and protected the posterior wall of the esophagus,
thereby avoiding accidents during the procedure.

Methods
This improvement to the previously described TEP technique for difficult cases consists of the use of a flexible
endoscope and a plastic, transparent and pliable overtube that covers the endoscope during its passage
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through the pharynx and the esophagus and is maintained at the puncture site. The main role of this plastic
tube is to maintain the esophageal lumen (which is
virtual) in an open and structured state to enable better
visualization and facilitate the formation of the puncture
while ensuring protection of the posterior wall of the
esophagus against needle accidents, such as lacerations
and perforations (Fig. 1). The puncture was performed
by the surgeon using a 14 gauge needle (Fig. 1- endoscopic view). With the flexible endoscope introduced
through the plastic overtube, we could observe the
portion of the needle exposed in the esophageal lumen
after it had perforated the posterior wall of the trachea
and the anterior wall of the esophagus and had transfixed the overtube itself. After the introduction of the
needle/catheter, the mandrill was gripped and removed,
and a 0,035 inch guidewire was introduced until it was
visible within the overtube. The progression of this wire
can be visualized by the endoscope until it exits through
the oral cavity (from the tracheostomy). If this progression does not occur as expected, the wire can be gripped
using biopsy forceps while keeping the overtube in place
for protection against mucosal lacerations. Finally, the overtube was removed. With the pliable guidewire in position,
we proceeded to perform the retrograde dilation of the
newly made tracheoesophageal fistula with the SavaryGilliard® dilator number 5 (Fig. 2), which forms a
tracheoesophageal fistula that is perfectly fitted to the
Provox2®. We provide with the Savary-Gilliard ® dilator a
millimeter scale, which allows for the selection of the correct VP size. Subsequently, the pliable end of the guidewire
is attached to the Provox2® blue plastic introducer (the
introducer guide referred to as the Provox® guidewire in the
retrograde technique) through an “adapted knot”
(Fig. 3- detail). The set (pliable guidewire and the
Provox introducer guidewire) is pulled up until it

Fig. 1 Plastic overtube and flexible endoscope- external aspect and
endoscopic view
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Fig. 2 Tracheoesophageal fistula dilation with Savary-Gilliard ® dilator
number 5

reaches the oral cavity, and it is finally positioned for
classic retrograde introduction of the Provox2® (Fig. 3). The
Provox2® is attached to the tip of the introducer guidewire
and placed in the tracheoesophageal fistula under endoscopic
visualization.

Results
From Jan. 2005 to Dec. 2015, 71 secondary TEP
procedures were performed at AC Camargo Cancer
Center, São Paulo, Brazil. Of those 51 patients,
12(16,90%) had anatomical post-treatment alterations
that hindered the performance of the conventional
method of the secondary placement procedure (using
a trocar and rigid esophagoscope). The procedure was
easily performed in these 12 patients. Patient data is

Fig. 3 Pliable 0,035 inch guidewire attached to Provox2® guidewire
through an adapted knot (detail)
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Table 1 Data from 12 patients who underwent this new technique
PATIENT

1

2

3

4

5

6

7

8

9

10

11

12

Sex

M

F

F

M

M

F

F

M

M

M

M

F

Age

73

58

60

78

51

58

65

64

65

70

66

74

AP

SCC

AC

SCC

SCC

SCC

SCC

SCC

SCC

SCC

SCC

SCC

SCC

Site

L

L

HP

L

L

HP

L

L

L

L

L

HP

Surgery

TL

TL

TPL

TL

TL

TPL

TL

TL

TL

TL

TL

TPL

Adjuvant Treatment

RT

ChRT

ChRT

RT

RT

ChRT

ChRT

ChRT

ChRT

RT

RT

ChRT

Technique Reconstruction

PA

MYF

MYF

PA

PA

MYF

MYF

PA

PA

PA

PA

MYF

Post treatment Abnormality

PS

TRISMUS

PS

PS

RNH

PS

RNH

PS

RNH

PS

PS

RNH

M Male, F Female, SCC Squamous cell carcinoma, AC Adenocystic carcinoma, L Larynx, HP Hypopharynx, TL Total laryngectomy, TPL Total pharyngolaryngectomy,
RT Radiotherapy, ChRT Chemoradiotherapy, PA Primary anastomosis, MYF Myocutaneous flap, PS Pharyngo-esophageal stenosis, RNH Reduced
neck hyperextension

shown in Table 1. Speech was obtained in all patients.
The mean time to first VP replacement was 79 days.

Discussion
In this cohort, almost 17% of the patients who were referred for secondary Provox placement presented with
technical difficulties that did not allow implantation
using the classical technique. This percentage suggests
that improvements in the alternative Provox placement
technique with the aid of a flexible endoscope should be
implemented and encouraged. Additionally, complications of this procedure due to difficulty in performing
the puncture, such as false track formation and mediastinitis, should be addressed.
This study proposed the use of a plastic tube (inner
part of the wired overtube) to assist in secondary
tracheoesophageal puncture for the first time, and TEP
was successfully and easily performed in all 12 patients
included in this study using this new method. Because
the overtube is manufactured with flexible and transparent plastic, it is able to keep the esophageal lumen
patent without any mucosal injury or other esophageal
injuries. In addition to the ease with which it can be
inserted with the endoscope, the overtube allows for the
performance of TEP under direct view of the flexible
esophagoscope, and also allows the surgeon to determine the best site for TEP. Dilation of the fistulous tract
with the Savary dilator number 5 was performed easily
and without complications because the probe was
guided by the guidewire with both ends of the probe
secured (in the oral cavity and the tracheostoma). The
plastic overtube is a simple and cheap device that is
available at almost all therapeutic endoscopy services.
This technique is easy to apply, low complication and
could be routinely used as a standard technique for
placement of the VP.

Conclusions
The described technique with a pliable plastic overtube
and flexible esophagoscope was demonstrated to be a
good alternative for assistance of tracheoesophageal
puncture in laryngectomized patients for whom the
standard technique was not feasible.
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