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Usefulness of Endoscopic Evaluation
After Esophageal Reconstruction
Surgery
Chia-Hung Tu', Jaw-Town Lin’, Ching-Tai Lee’, Chi-Ming Tai’, Tsung-Hsien Chiang’,

Chi-Yang Chang’, Hung-Chi Chen’

Objectives: Esophageal reconstruction after esophagectomy poses risk of tissue graft-related
complications and development of tumors. Despite the demand for rigorous postoperative
surveillance, the role of endoscopy has not been shown. This study aims at evaluating the
usefulness of postoperative esophagogastroduodenoscopy for long-term follow-up.

Methods: Data from all patients who underwent esophagogastroduodenoscopy at least 21 days
after esophagectomy and esophageal reconstruction surgery at E-Da Hospital from July 2005 to
January 2009 were retrospectively analyzed.

Results: Thirty patients (27 males and 3 females, mean age = 52.1 years) were enrolled. Twenty-
four of them underwent esophagectomy for malignancy. Colon grafts, jejunum grafts, and gastric
tubes were employed for reconstruction. For 8 patients, endoscopy failed to examine the entire
esophageal conduit because of luminal stricture or redundancy. Among the remaining 22 (73%)
patients, endoscopy detected new cancers in the remnant esophagus in 4 patients and colon graft
adenomas in 3 patients. Endoscopic therapeutics included clearance of impaction, feeding tube
placement, percutaneous endoscopic gastrostomy, and dilatation of strictures. There were no
endoscopy-related complications.

Conclusions: Esophagogastroduodenoscopy is useful and safe in the postoperative diagnosis
and management of late tissue graft complications for patients having received esophagectomy
and esophageal reconstruction surgery. It is also valuable for tumor detection and its versatile
therapeutic applications.
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fter esophagectomy, the surgical defect conduit to maintain the continuity of diges-
is reconstructed to form an esophageal tive tract. Esophageal reconstruction requires
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the transposition of stomach (gastric pull-up),
intestinal graft, or musculo-cutaneous graft
to replace the esophagus.'* Despite continu-
ous refinements over decades, this technique is
still associated with high risk of graft-related
complications such as graft necrosis, leak-
age, fistula, stricture, or impaction.** Local
recurrence of primary esophageal cancer
and development of metachronous cancer in
the remnant esophagus are constant risks for
cancer patients undergoing esophagectomy.’
Moreover, the intestinal graft carries with its
potential risk of cancerous change as a late
complication.®’ Failure to detect these compli-
cations during follow-up may lead to severe
or even fatal outcomes. Therefore, a rigorous
postoperative surveillance is always justified.
Although a number of diagnostic modalities
have been used in this setting, none of them
is universally advocated for clear superiority.
Contrast esophagography,
graphy, positron emission tomography, radio-

computed tomo-

nuclide scintigraphy, esophageal manometry,
and video-fluoroscopy have been shown to be
useful for postoperative surveillance and funct-
ional assessment.’!?

Esophagogastroduodenoscopy (EGD) of
the reconstructed esophagus is advantageous
for direct observations and its therapeutic
potential. It has been utilized in the manage-
ment of complications shortly after surgery
and anastomotic strictures developed in later
period.*" However, its usefulness is questioned
for concerns of postoperative anatomical alter-
ations, tortuousness and redundancy of tissue
grafts, luminal stricture, and food retention.
Although early endoscopy within 21 days after
esophagectomy and reconstruction has been
proposed to evaluate graft integrity and viabi-
lity,”® long-term surveillance EGD has not been
advocated as a postoperative routine.'”

To date, the clinical utility, safety, and
successful rate of EGD to examine the tissue
graft after esophageal reconstruction surgery
are largely unclear. This paucity of scientific

evidence precludes the advent of legitimate
recommendations. In the present study, we
retrospectively analyze the endoscopic results
on esophageal conduits among patients long
after esophagectomy and esophageal recon-
struction in a plastic surgery referral center to
evaluate the usefulness of EGD as a postopera-
tive follow-up modality.

Patients and Methods

For this retrospective study, we analyzed
the accumulated EGD data at E-Da Hospital
from July 2005 to January 2009. Data from all
patients who underwent EGD at least 21 days
after esophageal reconstruction surgery were
collected. When a patient underwent more than
one EGD within the study period, only the first
procedure was included. Moreover, only the
first postoperative EGD for each patient was
adopted for analysis. Patients were specified
by age, gender, preoperative diagnosis, source
of graft used for reconstruction, time interval
between esophageal reconstruction and EGD,
endoscopic findings, the type of endoscope
used,
Endoscopic biopsies and therapeutic proce-
dures were also included when applicable. The

and procedure-related complications.

ethics committee of E-Da Hospital approved
the study protocol before its implementation
(Case Number: E-MRP-095-028).

Esophageal reconstruction after esopha-
gectomy was carried out for both benign and
malignant conditions. Patients being prepared
for resection of primary tumors were screened
for concurrent tumors in the esophagus, stom-
ach, or donor-site intestines before surgery.
Stomach, intestine, and skin are possible
sources of tissues used to repair the esopha-
geal defects. Intestinal flaps, which may be free
colon, ileocolon, or free jejunum flaps, were
harvested for isoperistaltic, end-to-end anas-
tomoses."® A gastric pull-up technique to build
a gastric tube was sometimes employed when
there was a large esophageal defect.” Depend-
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ing on the surgical defects, the pharyngeal
portion was sometimes reconstructed as well.
Whenever necessary, microsurgical techniques
were applied to tissue transfers to improve
blood supply and graft survival.?

Results

A total of 30 patients underwent their first
post-surgical EGD at E-Da Hospital during
the study period. This included 27 male and
3 female patients. Their mean age was 52.1
years (range: 32-70 years). All 30 received
surgical procedures by a single surgical team at
E-Da Hospital (Dr. H.-C. Chen and his group).
Of the 30 patients, 10 had received esophageal
reconstruction surgery after esophagectomy for
hypopharyngeal cancer, 6 for corrosive esopha-
geal stricture, 5 for esophageal cancer, 3 for
laryngeal cancer, 2 for double-primary cancers
(one with Barrett’s esophagus coexisting with
esophageal adenocarcinoma and gastric cancer,
and another with oral cancer and esophageal
cancer), 1 for oral cancer, 1 for oropharyngeal
cancer, | for nasopharyngeal carcinoma, and 1
for epiglottic cancer. Colon grafts, either free
colon or ileocolon flaps, were used for recon-
struction in 21 patients. Other sources were
jejunum for 6 patients, stomach (gastric tube
reconstruction) for 2 patients, and dual-graft
(colon and jejunum by staged reconstruction)
for 1 patient. The most common reason for
EGD was dysphagia (n=14), followed by post-
operative surveillance (n=7), abdominal pain
(n=3), upper gastrointestinal bleeding (n=2),
food impaction (n=2), fish bone ingestion (n=1),
and chronic cough (n=1). Intervals between
EGD and esophageal reconstruction ranged
from 21 days to 20 years, with a median of
365.5 days and a mean of 3.4 years.

Standard endoscopes (GIF-Q260, GIF-
H260, and GIF-H260Z; Olympus Optical Co,
Ltd, Tokyo, Japan) with maximum diame-
ters of 9.2 to 10.8 mm were used for EGD in
26 patients. For the other 4 (13%) patients, a

thin endoscope (GIF-XP260; Olympus Opti-
cal Co, Ltd, Tokyo, Japan) designed for pedi-
atric use with a maximum diameter of 6.5 mm
was required to pass through the strictures and
reach the stomach. The esophageal conduits
could not be completely examined due to
severe strictures or difficult, redundant loops in
8 (27%) patients.

Of the 8 patients, 6 underwent alternative
investigations, including 4 esophagographic
examinations and 2 successful attempts of
subsequent EGD. The remaining two patients
with esophageal
needed no more investigation because EGD

incomplete examination
had provided sufficient diagnostic information.
Both of them had dysphagia, in whom EGD
not only confirmed substantial anastomotic
strictures impeding the passage of endoscopes,
but also guided further management with
balloon dilatation at regular intervals.
Regarding the 22 patients for whom the
entire esophageal conduit was completely
examined, four (18%) were found to harbor
squamous cell carcinoma in their remnant
esophagus (Figure 1), six (27%) had peptic
ulcers, four (18%) had erosive esophagitis,

Fig. 1 Early stage metachronous tumor in remnant
esophagus. A 5 mm flat area of discoloration
(arrow) was detected in the upper esophagus,
proximal to the interposed colon graft. A biopsy
on the lesion confirmed squamous cell carcinoma.
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Fig. 2 Colon graft polyp. (4) EGD detection of a 5 mm
adenomatous polyp (arrow) on the colon graft 17
years after esophageal reconstruction surgery.
(B) The gross features of the lesion were further
delineated by spraying of contrast dye (2%
indigocarmine).

and one was afflicted with candidiasis. Three
patients with colon interposition had adenoma-
tous polyps arising from the grafts (Figure 2,
Table 1). Three patients with dysphagia were
cleared of their impacted food residue in the
colon graft segment during endoscopy. Two
sessions of EGD aided in the placement of
nasogastric feeding tubes. Endoscopic balloon
dilatation of anastomotic strictures, fish bone
removal, and percutaneous endoscopic gastros-
tomy were done for the other three patients,
respectively. There were no procedure-related
complications in the 30 patients.

Discussion

This study has reviewed the results of the
30 patients who underwent EGD up to 20 years
after esophagectomy and esophageal recon-
structions. Complete EGD examination over
the entire esophageal conduit was achieved in
73% of the patients. Esophageal cancers were
detected in the remnant esophagus of 4 patients
and adenoma in the colon grafts of other 3
patients. In addition to diagnosis, endoscopic
intervention was successful on 7 occasions.
There were no procedure-related complica-
tions. To our knowledge, this is the first case-
series systematically describing a role for EGD
long after esophageal reconstruction surgery.

In the present study, the high incidence
(18%) of second primary tumor in the remnant
esophagus may be explained by a high propor-

Table 1. Findings of the first postoperative EGD for 22
patients who underwent esophagectomy and
esophageal reconstruction surgery.

Source of tissue grafts

Endoscopic findings  n (%) Colon Jejunum Stomach
n=17) (0=3) (n=2)

Esophageal squamous 4 (18) 4 0 0
cell carcinoma

Colon graft adenoma 3 (14) 3 0 0
Peptic ulcer 6(27) 4 1 1
Erosive esophagitis 4(18) 4 0 0
Esophageal candidiasis 1 (5) 1 0 0

EGD, esophagogastroduodenoscopy.

tion of patients with head and neck cancer.
Our result is comparable to that of a previous
study reporting a 22% probability of develop-
ing a second metachronous cancer 5 years after
treatment for initial head and neck cancer.”
Cancers in the head, neck, and esophagus
share a similar squamous epithelial origin and
carcinogenic influence. This “field canceriza-
tion” theory justifies the indispensable need for
identifying a possible second primary tumor in
the region of the head, neck, and esophagus,
either at the time of diagnosis of the primary
tumor or during post-treatment follow-up.?
Similarly, patients undergoing esophageal
reconstruction for corrosive strictures have
increased risk of cancer occurring in the
remnant esophagus.”® In our study, 1 of the 3
patients with remnant esophageal cancer had a
history of corrosive ingestion 20 years earlier.
Neoplastic growth in the colon grafts used
for esophageal reconstruction has only been
reported sporadically.®” However, this condi-
tion may be more prevalent than it has gener-
ally been considered. Three (14%) of the 21
colon grafts in our study developed adenoma-
tous polyps by 1 to 20 years after reconstruc-
tions, comparable to a recent report of an 18%
incidence of colon adenoma among healthy
subjects.?* Our finding suggests that the trans-
fer of colon tissue to a different physiologic
environment may not preclude its inherent
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propensity to develop tumors. In fact, at least
10 cases of adenocarcinoma arising in the
interposed colon have been reported in the
literature.”® This result supports the rationale
of surveillance EGD in the late postoperative
period after colon interposition.

Postoperative contrast esophagography
is frequently utilized to confirm the integ-
rity of the esophageal conduit and to detect
tumors.”!*!” This modality is attractive because
of its convenience, non-invasiveness, low-cost,
and sensitivity in detecting leakage and fistula.
In practice, however, its usefulness is reduced
by the presence of impacted food, tortuosity of
the conduit, poor ability to detect non-protrud-
ing lesions, and lack of therapeutic capabil-
ity. According to our results, the weakness of
esophagography can be overcome by the utili-
zation of EGD. Food particles and fluids are
readily removed or mobilized during endos-
copy. Tortuosity and twisted loops can be
solved by endoscopic reduction. EGD detects
lesions like superficial tumors, small polyps,
candidiasis, erosive esophagitis, and shallow
ulcers, which are easily overlooked on contrast
esophagography.

The therapeutic advantages of EGD in the
present study included placement of feeding
tubes, creation of a percutaneous gastrostomy,
dilatation of strictures, and removal of impac-
tions. The patients were benefited by avoid-
ing prolonged parenteral nutrition, unneces-
sary laparoscopic gastrostomy or enterostomy,
and additional surgery. Moreover, we noticed
an additional advantage of EGD in evacuat-
ing impacted food particles within the colon
grafts. For the three patients with colon inter-
position undergoing EGD for dysphagia, the
impacted materials were typically firm and
the
patients enjoyed lasting relief and resumed

compact. After endoscopic clearance,
good swallowing function. The propensity of
food impaction in the transposed colon can be
attributed to non-physiological motility, as well
as the substantial water-absorptive function of

colonic tissue to condense and solidify transit-
ing food.?® For patients with colon interposi-
tions, we advise adopting the eating habit of
full chewing, plenty of water for moistening,
and swallowing only small boluses each time.

Four patients in our study required the
use of a thin endoscope of 6.5 mm width to
pass beyond the luminal stricture and achieve
complete examinations. However, EGD still
failed to examine the entire esophageal conduit
in up to 27% of patients. Several new types
of endoscope designed for trans-nasal EGD
have been commercialized, with a caliber as
small as 4.9 mm.?"?* Although they are much
thinner, their usefulness for the reconstructed
esophagus needs further testing due to reduced
maneuverability and limited therapeutic
competence.

Several limitations of our study are the
consequences of its retrospective design. The
procedure time and patient-acceptance of EGD
were not recorded. The source of tissue grafts
used in our patients was unbalanced, with up
to 70% colon grafts and no musculocutaneous
grafts. Although a stratified analysis is pref-
erable due to the wide range of procedures,
primary diagnoses, and indications for EGD,
the size of our study is apparently insufficient.
Being a safe tool with versatile diagnos-
tic and therapeutic utilities, EGD deserves a
central role in the physician’s armamentarium
in the postoperative management of esopha-
geal reconstruction. A prospective study with
larger sample size, updated equipment, and
stratified analyses will be needed in future
studies.
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