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Background: Segmental resection of esophagus with primary anastomosis is prohibited
because of the risk of dehiscence. We previously have shown that replacement of a
segment of cervical esophagus with a tracheal segment of the same length could suc-
cessfully be performed in a canine model. In this study, we sought to assess the feasibility
of replacement of the esophageal defect with a shorter segment of trachea.
Methods: In five mongrel dogs weighting 20—30 kg, under general anesthesia and after a
cervical incision, 8 cm of the cervical esophagus was resected and replaced by a 4-cm
segment of the adjacent trachea. The animals were evaluated clinically for signs and
symptoms of stenosis and dehiscence and then euthanized after 2 mo of follow-up.
Results: All dogs recovered from surgery and started regular diet on the seventh post-
operative day. No clinical or endoscopic sign of stenosis or voice change was seen. Squa-
mous metaplasia and atrophy of mucosal glands and cartilage were detected in the
histopathologic examination of the replaced segments.
Conclusions: Replacement of a cervical esophageal defect with a shorter segment of trachea
can be performed successfully in dogs. This procedure can be potentially used for the
treatment of cervical esophageal lesions in humans.
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1. Introduction

In routine surgical practice, most esophageal lesions are ma-
lignant and usually are treated by total resection of esophagus
and replacement with colon, stomach, or other composite
flaps [1-3]. In some situations, especially benign esophageal
lesions or rarely malignant disease, surgeon may consider
segmental resection of the esophagus and reanastomose the
two remaining ends [4]. Special anatomic structure of esoph-
agus prohibits safe segmental resection of esophageal lesions
and primary anastomosis of the ends. Immediately after
segmental resection of esophageal lesion, the two intact ends
retract in a way that a considerable traction force is required
to bring them together that will result in high tension in
anastomosis suture line. Additionally, owing to the absence of
serous layer in esophagus and continuous movement of this
organ at the time of swallowing, resection and primary
anastomosis of esophagus has a high risk of dehiscence and is
usually avoided. Some surgeons use complex procedures for
transposition of these resected parts of esophagus such as
free jejunal flap or tubular skin flaps but owing to the
complexity of these surgeries and their side effects, neither
the patients nor the surgeons have been satisfied. In addition,
usage of artificial prosthetic segment has not been desirable.
On the other hand, trachea is a cartilaginous tissue, which
makes it resistant to high anastomotic tension. Therefore,
replacement of a segment of esophagus with a segment of
normal and healthy trachea may be very useful in treating
lesions such as stricture or benign tumors and may avoid
more complicated surgeries as mentioned above.

We have already shown that it is possible to replace a
segment of cervical esophagus with the same length of trachea
in an experimental study in dogs, in which the animals were
able to tolerate normal diet after surgery [5]. Performing the
same surgery in humans may be difficult; however, ashuman’s
neck is shorter in comparison with dogs. Therefore, this
operation would be more feasible if we could use a smaller
section of trachea for esophageal substitution. Therefore, in
this second phase of study, we used a 4-cm tracheal segment to
replace an 8-cm esophageal defect. We believed that this type
of replacement would be feasible as esophagus and trachea
have the same embryonic origin, that is, trachea is separated
from foregut endoderm as a bulge, and the septum between
trachea and esophagus is developed gradually.

Tracheal resection and anastomosis was developed after
experimental works of Grillo and Cooper [6—9] which was
followed by extensive clinical practice and good results [10].
Since Grillo, many thoracic surgeons have been able to ach-
ieve the same results [11—-13]. We also have large volumes of
clinical experience with tracheal resection and anastomosis
with good results [14].

2. Materials and method
2.1.  Animal preparation and anesthesia

Five mongrel dogs, weighting 20—30 kg with the mean age of
2 y, underwent esophageal replacement surgery. Routine

clinical examinations including chest x-ray and laboratory
tests for parasitic infection were done. They were fasted for
12 h before surgery and then premedicated with Acepromazin
(0.01 mg/kg) and Ketamin (10 mg/kg) intramuscularly, fol-
lowed by subcutaneous injection of Atropine (0.03 mg/kg after
20 min). Induction of anesthesia was performed using Keta-
min (5.5 mg/kg) and Diazepam (0.27 mg/kg). General anes-
thesia was maintained by administration of isoflurane
through an orotracheal tube. Based on our large experience in
tracheal surgery, ventilation of the animals was followed by
tracheal intubation through field of surgery after resection of
tracheal segment and was later reestablished orotrachealy
after tracheal anastomosis was done (Fig. 1).

2.2. Surgical procedure

Surgical approach was through an 8—10 cm midline cervical
and longitudinal incision, beginning over the cricoid cartilage
extending downward. After incising the skin, deep cervical
fascia was cut in midline, strap muscles were split and
retracted laterally, and anterior surface of trachea was
released downwardly from cricoid to the level of lower trachea
(Fig. 2A). Starting at fourth ring, a 4 cm length of trachea was
separated while preserving the lateral and posterior fibroar-
eolar attachments (Fig. 2B). An 8-cm esophageal segment was
resected; starting 2 cm above and ending 2 cm below the level
of tracheal divisions. During resection of esophagus, we tried
to avoid damaging the fibroareolar tissue around the sepa-
rated tracheal segment (Fig. 2C). Afterward, the separated
tracheal segment was shifted to the left while keeping it
attached to posterior and lateral soft tissues and vessels and
was anastomosed to the esophagus as an interposed graft
using running 2-0 prolene suture (Fig. 2D). The remaining two
ends of the residual trachea were anastomosed together using
the same technique. Two supportive sutures were placed in
lateral sides of tracheal ends to pull them closer for easier
anastomosis (Fig. 2E and F). At the end-strap muscles, pla-
tysma and skin were closed. Neither drain nor nasogastric
tube was used postoperatively.

Fig. 1 — Endotracheal intubation after resection of tracheal
segment through surgical field. (Color version of figure is
available online.)
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