
Esophagectomy for High Grade Dysplasia is Safe, Curative,
and Results in Good Alimentary Outcome

Valerie A. Williams & Thomas J. Watson &

Fernando A. Herbella & Oliver Gellersen &

Daniel Raymond & Carolyn Jones & Jeffrey H. Peters

Received: 21 May 2007 /Accepted: 5 September 2007 / Published online: 2 October 2007
# 2007 The Society for Surgery of the Alimentary Tract

Abstract
Background The increasing adoption of endoscopic therapies and expectant surveillance for patients with high grade
dysplasia (HGD) in Barrett’s esophagus has created considerable controversy regarding the ideal treatment choice. Confusion
may be due, in part, to a limited understanding of the outcomes associated with surgical resection for HGD and extrapolation
of data derived from patients undergoing an esophagectomy for invasive cancer. The purpose of our study was to document
the perioperative and symptomatic outcomes and long-term survival after esophagectomy for HGD of the esophagus.
Material and Methods The study population consisted of 38 patients who underwent esophagectomy for biopsy-proven
HGD between 10/1999 and 6/2005. Three patients were excluded from analysis due to obvious tumor on upper endoscopy.
Patients were evaluated regarding ten different foregut symptoms and administered a ten-question appraisal of eating and
bowel habits. Outcome measures included postoperative morbidity and mortality, the prevalence of invasive cancer in the
esophagectomy specimens, symptomatic and functional alimentary results, patient satisfaction, and long-term survival.
Median follow-up was 32 months (range, 7–83).
Results Thirty-day postoperative and in-hospital mortality was zero. Complications occurred in 37% (13/35), and median length of
stay was 10 days. Occult adenocarcinoma was found in 29% (10/35) of surgical specimens (intramucosal in four; submucosal in
five; and intramuscular in one with a single positive lymph node.) Patients consumed a median of three meals per day, most (76%,
26/34) had no dietary restrictions, and two-thirds (23/34) considered their eating pattern to be normal or only mildly impacted. Meal
size, however, was reported to be smaller in the majority (79%, 27/34) of patients. Median body mass index (BMI) decreased
slightly after surgery (28.6 vs 26.6, p>0.05), but no patient’s BMI went below normal. The number of bowel movements/day was
unchanged or less in a majority (82%) of patients after surgery. Fifteen of 34 (44%) patients reported loose bowel movements,
which occurred less often than once per week in 10 of the 15. One patient had symptoms of dumping. Mean symptom severity
scores improved for all symptoms except dysphagia and choking. Four patients developed foregut symptoms that occurred daily.
Most patients (82%) required at least one postoperative dilation for dysphagia. Almost all (97%) patients were satisfied. Disease-
free survival was 100%, and overall survival was 97% (34/35) at a median of 32 months.
Conclusion Esophagectomy is an effective and curative treatment for HGD and can be performed with no mortality,
acceptable morbidity, and good alimentary outcome. These data provide a gold standard for comparison to alternative
therapies.
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Introduction

The incidence of esophageal adenocarcinoma continues to
increase in Western countries.1 National Cancer Institute data
predict that approximately 15,560 cases of esophageal
carcinoma will occur in the USA in 2007, of which
approximately 8,000 will be adenocarcinoma.2 Barrett’s
esophagus, characterized by the replacement of normal
esophageal squamous mucosa with metaplastic columnar
mucosa resembling intestinal epithelium, has long been
recognized to be a precursor of esophageal adenocarcinoma.3,4

Current thought holds that Barrett’s esophagus may progress
through the intermediate steps of low-grade and high-grade
dysplasia before developing into invasive carcinoma.

High-grade dysplasia (HGD) is a neoplastic process with
disease still confined to the epithelium, and its natural history
is not well understood. Some cases of HGD progress to
invasivemalignancy,3,4 whereas others may not, although the
ability to predict whether and when progression might occur
is limited at present. The distinction of HGD from intra-
mucosal carcinoma can be difficult, even by experienced
gastrointestinal pathologists.5,6 In addition, when patients
have undergone esophagectomy for the preoperative diagno-
sis of HGD, occult carcinoma has been detected in a
significant percentage of the resected specimens.7–33 The
presence of Barrett’s esophagus with HGD, therefore, has
been representative of an unstable esophageal epithelium in
transition to carcinoma and a marker of existing carcinoma.
For these reasons, HGD has traditionally been an indication
for esophagectomy in patients physiologically fit enough to
tolerate the operation, as resection is both a prophylactic and
potentially curative therapy for esophageal adenocarcinoma.

Esophagectomy has been challenged, however, as the
most appropriate therapy for HGD. Critics of this approach
cite the magnitude of the procedure, the potential for
postoperative morbidity and mortality, and the negative
impact on quality of life that foregut reconstruction can
impose. Other treatment strategies, including rigorous
endoscopic surveillance or a variety of endoscopic mucosal
therapies, have arisen as alternatives to esophagectomy for
HGD, particularly in patients who are deemed as being at
high risk for surgery. Although such modalities hold
promise, each less invasive alternative has its own potential
risks and limitations that must be weighed against per-
ceived advantages. To make informed comparisons be-
tween each of the treatment alternatives for HGD, accurate
data regarding the outcomes of esophagectomy for HGD
are essential. Toward this end, the purpose of our study was
to document the perioperative complications, symptomatic

outcomes, patient satisfaction, and long-term survival after
esophagectomy for HGD.

Material and Methods

Study Population

Approval from our institutional review board was obtained
before the start of this study. Thirty-eight patients who
underwent esophagectomy for biopsy-proven HGD during
the years 1999 to 2005 were retrospectively evaluated.
Three patients were excluded from evaluation due to
obvious malignancy on preoperative upper endoscopy. Of
the remaining 35 patients, 5 had small mucosal nodules or
irregularities. All patients underwent a mapping biopsy
protocol with four-quadrant biopsies taken every 1 cm and
additional biopsies taken at the site of any visible mucosal
nodularity. Biopsies were examined by two separate
pathologists, one typically an expert in the pathology of
gastrointestinal dysplasia, to confirm the presence of HGD.

Thirty-three patients (94.3%) underwent an esophagec-
tomy via a transhiatal approach and two (5.7%) through a
combined laparotomy and right thoracotomy. Of those
patients undergoing transhiatal esophagectomy, 4 (12.1%)
were completed using a vagal-sparing technique. All but one
patient underwent a cervical incision with cervical esoph-
agogastric anastomosis, regardless of approach. A single
patient underwent esophagogastric anastomosis performed
in the high intra-thoracic position. All patients, except those
undergoing vagal-sparing esophagectomy, underwent either
pyloromyotomy or pyloroplasty for gastric drainage.

Outcome Assessment

Outcome was assessed by four primary measures: (1)
postoperative morbidity and mortality; (2) alimentary func-
tion; (3) patient satisfaction; and (4) long-term survival.
Preoperative evaluation, perioperative data, and surgical
pathology were collected through retrospective review of
both inpatient and outpatient charts. Patients were contacted
after esophagectomy via telephone and interviewed regard-
ing current symptoms and changes in symptom frequency.
Patients were queried regarding ten different foregut
symptoms, which included heartburn, regurgitation, dys-
phagia, odynophagia, chest pain, epigastric pain, cough,
choking, nausea, and vomiting. Symptoms were assigned a
standardized symptom severity score (Table 1). Patients
were also administered a ten-question appraisal of eating
and bowel habits. Specifically, patients were questioned
regarding diet quality and meal size, frequency, and pattern.
In addition, the number and quality of daily bowel move-
ments were documented. Patients were asked to give an
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overall subjective assessment of their outcome. Specifically,
they were asked whether they were satisfied with the result
of their surgery and whether they would undergo the
operation again if given the choice.

Median follow-up after esophagectomy was 32 months
(range, 7–83). Follow-up was obtained in 100% of patients.
One patient died secondary to a non-cancer related cause
before the time of the follow-up questionnaire.

Statistics

The Student’s t test was used to compare continuous data
between individual groups. Chi-square or Fischer exact test
was used to compare proportions between individual
groups. The Wilcoxon or Mann–Whitney U test was used
for paired and unpaired, independent, nonparametric data.
A p value of less than 0.05 defined statistical significance.

Results

Clinical Characteristics and Perioperative Outcome

Thirty-three males and two females with a median age of
64 (range, 41–89) underwent esophagectomy for biopsy-
proven HGD. HGD was multi-leveled, defined as positive
biopsies taken more than 1 cm apart, in 37% (13/35). All
patients had pathologically confirmed Barrett’s mucosa.
Barrett’s was long-segment (≥3 cm) in 11% (4/35) and
short-segment (<3 cm) in 89% (31/35).

Thirty-day perioperative and in-hospital mortality was
zero. Complications occurred in 13 of 35 patients (37%;
Table 2). Three patients (8.5%) developed anastomotic
leaks that were self-contained and treated medically with
antibiotics and nothing per os. A single patient developed a
chyle leak that resolved without surgical intervention.
Median length of stay was 10 days (range, 7–74).

Occult adenocarcinoma was found in 29% (10/35) of
surgical specimens. Tumor depth was intramucosal in 4
(40%), submucosal in 5 (50%), and intramuscular in 1
(10%). The single patient with intramuscular tumor had one
lymph node positive for cancer. Of those patients without
cancer, HGD was found in 21 (84%) and LGD (low grade
dysplasia) in 4 (16%). Of those patients with mucosal

irregularity noted on preoperative endoscopy, 60% (3/5)
had invasive cancer in their surgical specimen. As
importantly, of patients without mucosal irregularity, 23%
(7/30) were found to have an occult carcinoma (Table 3).

Symptomatic and Functional Outcome

Mean symptom severity scores improved for all symptoms
except dysphagia and choking (Fig. 1). Dysphagia and
choking, however, were mild, occurring less often than
once per month in 83% (10/12) of these patients. Three
patients developed symptoms that occurred daily. Of these
patients, one had chest pain and one had epigastric pain.
Both described these symptoms as short lasting and
occurring at meals. One patient experienced daily dyspha-
gia. Two-thirds (23/34) of patients were taking antacid
medications for symptoms of heartburn or regurgitation, all
with good relief. Most patients (82%) required at least one
postoperative dilation for dysphagia.

Patients consumed a median of three (range, two to
eight) meals per day. Two-thirds (23/34) of patients
considered their eating pattern to be normal or only mildly
impacted (Fig. 2). Most (76%) were able to eat an
unrestricted diet. Meal size, however, was reported to be
smaller after surgery than before surgery in the majority
(79%, 27/34) of patients. Despite this fact, 56% considered
their postoperative meal size to be normal, suggesting they
were overeating before surgery. Of those who did not
consider their meal size to be normal, 11(73%) described
their meals as being one-half the size of a TV dinner and 4
(27%) one-fourth the size of a TV dinner. Importantly,
those patients consuming meals comparable to one-fourth
the size of a TV dinner ate more frequent meals per day
(median 4.5, 3–8) compared to the others. Of those patients
consuming restricted diets, spicy foods were avoided in two
and meats such as steak were avoided in six. Median body
mass index (BMI) decreased slightly after surgery (28.6 vs
26.6, p>0.05), but no patient’s BMI went below normal.

Patients experienced a median of two (range, one to five)
bowel movements per day after esophagectomy. Impor-

Table 2 Early Postoperative Complications

Complication (13/35, 37%)

Pneumonia 3
Anastomotic leak 3
Wound infection 2
ARDS 1
Atrial fibrillation 1
Thoracic duct leak 1
Alcohol withdrawal 1
Acute renal failure 1
Ileus 1

Table 1 Symptom Severity Score

Score Description

4 Symptom occurs daily.
3 Symptom occurs less than once per day.
2 Symptom occurs less than once per week.
1 Symptom occurs less than once per month.
0 Asymptomatic.
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tantly, this number was unchanged or less than preopera-
tively in the majority (82%) of patients. Fifteen of 34 (44%)
reported loose bowel movements, which occurred less often
than once per week in 10 of the 15 (67%). One patient
described symptoms consistent with dumping easily con-
trolled with smaller and more frequent meals.

Almost all (97%, 33/34) patients were satisfied with the
results of their operation. Similarly, 97% stated they would
undergo the same operation again. One patient was not
satisfied because of his inability to eat larger meals, and one
patient stated he would choose a less invasive option if
given the choice again.

Survival

Disease-free survival was 100% at a median follow-up of
32 months (range, 7–83). One patient, with comorbid heart
disease, died 7 months after esophagectomy secondary to a
myocardial infarction. This patient had stage IIb esophageal
adenocarcinoma, due to involvement of a single lymph
node by cancer, but had no evidence of recurrent disease at
the time of his death. Overall survival was 97% (34/35).

Discussion

Our data show that esophagectomy can be performed for
HGD with no mortality and with acceptable morbidity.
Occult carcinoma was detected in 29% of esophagectomy
specimens. Symptomatic and functional outcomes were
good, with mean symptom scores improving after surgery
for all symptoms other than dysphagia or choking. The
majority considered their eating habits to be normal or only
mildly impacted by surgery. Patient satisfaction was high
(97%), with almost all patients stating they would choose
surgery again if given the choice. Medium-term survival was
excellent, approaching 100% at nearly 3 years follow-up.

Operative Mortality

Critical to the acceptance of esophagectomy as the treatment
of choice for HGD is evidence that resection can be

performed with a low rate of mortality and major perioper-
ative complications. If high, mortality and morbidity from
surgical intervention can negate any benefit derived from
prevention or cure of cancer. Esophagectomy for esophageal
carcinoma historically was associated with a high rate of
early postoperative mortality.35 Recent results derived from
large administrative databases demonstrate operative mor-
tality after esophagectomy far less than what had been
previously reported. In a publication regarding outcomes
from Veterans Administration hospitals covering 1,777
esophagectomies in 109 facilities from the years 1991–
2000,36 30-day operative mortality was 9.8%. The vast
majority (85%) of these procedures, however, were for
esophageal carcinoma. In addition, many of the procedures
were performed in hospitals with a small institutional or
surgeon experience in performing esophagectomy, as the
average institution performed only 1.6 esophagectomies per
year. The importance of institutional volume was also
demonstrated in a report derived from a Medicare database
that analyzed esophagectomy outcomes during the time
period 1994–1999.37 Mortality after esophagectomy was
20.3% in hospitals where fewer than 2 esophagectomies
were performed, compared to 8.4% in hospitals performing
more than 19 esophagectomies per year. In fact, of all
operations assessed, esophagectomy was found to be

Figure 1 Pre- to postesophagectomy mean symptom scores. An
improvement in mean scores was seen for all symptoms except
dysphagia and choking.

Table 3 Occult Carcinoma Found in Those With or Without Endoscopically Detected Esophageal Mucosal Irregularity Within Barrett’s
Esophagus

Endoscopic
Finding

Pre-operative
Biopsy: HGD

Postoperative Pathology:
(+) Adenocarcinoma

Tumor Depth/Stage

Visible mucosal irregularity (n=5) Ulcer (n=1) 100% 60% (n=3) 66% (2/3) Submucosal/I
Nodule (n=4) 33% (1/3) Intramuscular

and node (+)/ IIb
No visible mucosal irregularity (n=30) Barrett’s only; 100% 23% (n=7) 57% (4/7) Intramucosal/I

No ulcer or nodule 43% (3/7) Submucosal/I

1592 J Gastrointest Surg (2007) 11:1589–1597



among the most sensitive to the influence of institutional
procedural volume on operative mortality.

While operative mortality statistics for esophageal cancer
have improved over recent decades, the rates of mortality
stated above are still unacceptable when considering
esophagectomy as prophylaxis for a pre-malignant condition
or as potentially curative therapy for early cancer. Recent
data from high-volume centers in the USA specializing in
esophageal surgery reveal mortality statistics in the 3.5–5%
range or lower after esophagectomy for carcinoma (Table 4).
Of importance, however, are the numerous reports specif-
ically addressing mortality after esophagectomy for the
preoperative diagnosis of HGD (Table 5). Similar to our
experience, most centers report an extremely low mortality
rate after esophagectomy for HGD, such that the cumula-
tive mortality from all series approximates 1%.

A number of plausible explanations exist for the improved
outcomes in patients with the preoperative diagnosis of HGD
compared to those undergoing esophagectomy for known
invasive esophageal carcinoma. Patients with HGD most
assuredly represent a different, and perhaps healthier, patient
population than those presenting with esophageal squamous
cell carcinoma, for instance, given the divergent risk factors
for the two diseases. Lacking cancer and its potential to cause
dysphagia and weight loss, patients with HGD typically do
not present in a malnourished or immunologically compro-
mised state. Likewise, patients without cancer generally can

and should be optimized for surgical intervention, addressing
such issues as cardiopulmonary comorbidities, smoking or
alcohol cessation, or general deconditioning, without the
time-pressure imposed by a malignancy and its potential
physiological and psychological consequences. Neoadjuvant
treatment consisting of chemotherapy or combined chemo-
radiation, with its associated risks and potential for contrib-
uting to perioperative complications, is not a consideration in
patients lacking proof of invasive cancer.

In some centers, a less aggressive operation may be
offered for resection of HGD than what is performed for
invasive cancer with its potential for nodal metastasis. For
instance, we and others generally perform a transhiatal
resection for HGD, sometimes with a vagal-sparing tech-
nique. For known or suspected invasive carcinoma, on the
other hand, we often consider a more aggressive en bloc
esophagectomy that requires the addition of a right thora-
cotomy with its associated morbidity, particularly the
potential for respiratory complications.41

Of most significance, perhaps, is the ability to optimize
patient selection for esophagectomy in the setting of HGD.
Given the presence of non-operative management options
for HGD, such as mucosal resection/ablation or endoscopic
surveillance, esophagectomy can only be justified in patients
judged to be at low risk for operative intervention. High-risk
patients commonly are managed by less invasive means, as
the benefit of surgery may not justify the risk in such

Table 4 Mortality After Esophagectomy for Cancer at US Specialty Centers

Author Resection Type Year Number of cases Mortality (%)

Swanson et al.38 TTE 2001 250 3.6
Altorki et al.39 3-field en bloc 2002 80 5
Portale et al.40 THE/TTE/en bloc 2004 263 4.5
University of Rochestera THE/TTE 2007 244 4.1

THE Transhiatal esophagectomy; TTE transthoracic esophagectomy; MIE minimally invasive esophagectomy
a Unpublished data

Figure 2 Functional alimentary outcomes after esophagectomy.
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situations. A low-risk management option typically does not
exist for patients diagnosed with potentially operable
esophageal carcinoma, as curative endoscopic therapies
commonly are not suitable or available and surveillance is
not an option. While combined chemoradiation without
surgery may be an option in the high-risk patient, whether
the risk/benefit ratio of such therapy is better compared to
esophagectomy, and whether the patient and his treating
oncologists will consider and be able to complete such
therapy may be questionable. Esophagectomy may be
chosen by the patient and physician as the best treatment
option, despite the presence of comorbidities and the risks of
intervention.

Functional Outcomes

As esophagectomy for carcinoma historically was associat-
ed with low rates of cure, operation was commonly
undertaken for short-term palliation of symptoms.34 Tradi-
tional outcomes assessment, therefore, focused on cure
rates and operative mortality. Esophagectomy for HGD or
early invasive carcinoma, on the other hand, is performed
with the expectation of long-term survival. As a result,
additional outcome measures such as quality of life after
esophagectomy have assumed increasing importance.

Little data exist in the literature regarding functional
outcomes specifically in patients undergoing esophagec-
tomy for HGD. Headrick et al.27 evaluated the quality of
life of 54 patients who underwent esophagectomy for HGD
and found that these patients scored better than national
norms in role-physical and role-emotional categories with
no differences in the categories of bodily pain, health
perception, energy/fatigue, physical and social functioning,
and mental health. The authors reported reflux in 68%,
although symptoms were minimal on medical therapy.
Furthermore, while 51% of patients required at least one
postoperative dilation for presumed esophagogastric anas-
tomotic stricture, only 38% (18/38) complained of dyspha-
gia. Dysphagia was mild in the majority (83%).

These data are quite similar to what we report in that
two-thirds of our patients were taking acid suppressive
medications for symptoms of heartburn or regurgitation.
Over 80% of our patients, however, required at least one
postoperative dilation for presumed esophagogastric anas-
tomotic stricture, although only approximately one-third
experienced dysphagia at the time of follow-up assessment
and 83% of such individuals had episodes of dysphagia less
than once per month.

Chang, et al.34 reported on quality of life in 34 patients
undergoing esophagectomy for HGD or adenocarcinoma
detected during the course of surveillance for Barrett’s
esophagus. At a mean follow-up of 46 months, SF-36
(version 2) scores were equal to or better than those of
healthy individuals, based on national averages reported in
1998, in all seven areas tested. The most frequently
reported postoperative symptoms were reflux (59%),
diarrhea (55%), and bloating (45%). The frequency and
severity of these symptoms, however, were mild.

We found that patients ate an average of three meals per
day after esophagectomy and were able to eat an unre-
stricted diet in a quantity that, although generally less that
what was consumed before surgery, was still deemed to be
normal by most. In addition, while there was a trend toward
weight loss after surgery (median BMI decreasing from
28.6 to 26.6), the postoperative median BMI was still in the
“overweight” category and no patient’s BMI diminished
below the normal range.

Moraca and Low32 reported on outcomes after esoph-
agectomy for HGD and intramucosal carcinoma. Seventy-
nine percent of their patients after esophagectomy reported
“normal or insignificantly impacted eating.” Similar to our
experience, mean BMI decreased from 28.9 to 25.6 (p=
0.003) as a result of surgery, and no patient was found to be
underweight at the time of follow-up. Of those patients
completing postoperative SF-36 questionnaires, health-
related quality of life (HRQL) scores equaled or exceeded
age- and sex-matched norm-based values in seven of eight
domains.

Table 5 Mortality After Esophagectomy for HGD

Author Year Number
of Cases

Mortality
(%)

Hamilton and Smith10 1987 5 0
Altorki et al.13 1991 8 0
Pera et al.15 1992 18 0
Levine et al.16 1993 7 14
Streitz et al.17 1993 9 0
Peters et al.19 1994 9 0
Edwards et al.20 1996 11 0
Ferguson and Naunheim21 1997 15 0
Cameron and Carpenter22 1997 19 0
Patti et al.23 1999 11 0
Nigro et al.24 1999 14 7
Nguyen et al.25 2000 12 0
Zaninotto et al.26 2000 13 0
Headrick et al.27 2002 54 1.8
Romagnoli et al.28 2003 21 0
Tseng et al.29 2003 60 1.7
Reed et al.30 2005 49 2
Sujendran et al.31 2005 17 0
Moraca and Low32 2006 23 0
Rice et al.33 2006 111 0
Chang et al.34 2006 9 0
Williams et al.a 2007 35 0
Total 1987–2007 530 0.94%

a Current study
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While esophagectomy has been associated with the
potential for postoperative dumping and diarrhea, an
interesting finding in our patient population was that the
median number of bowel movements per day after
esophagectomy was only two and that 82% of patients
reported that this number was equal to or less than the
number they experienced before surgery. In addition, in the
minority of patients experiencing intermittent loose stools,
the frequency was less than once per week in the majority.
Only one patient in our cohort experienced symptoms
consistent with dumping and was managed with dietary
modifications with good results.

Occult Carcinoma

Of the 35 patients who underwent esophagectomy for the
preoperative diagnosis of HGD, 29% were found to have
occult carcinoma in their surgical specimen. This percent-
age is consistent with other reports in the literature
(Table 6). Our analysis of the available studies dating back
to 1983 reveals a 37% incidence of occult carcinoma in the
setting of known HGD, without a significant trend toward
diminution in recent years. The presence of a visible
mucosal nodule in association with HGD was a particularly
worrisome finding in that 60% (three out of five patients)
had an invasive carcinoma detected in the operative
specimen, also consistent with prior reports.42–45

Of particular concern is the fact that 60% of the invasive
cancers extended beyond the mucosa, for a prevalence of
17% in all patients undergoing resection for HGD. These
data are extremely important when a strategy other than
esophagectomy is contemplated for the management of
HGD. Tumors limited to the mucosa are associated with
only an approximately 5–10% risk of nodal metastasis.44

When the tumor invades into the submucosa, however, the
risk of nodal metastasis increases substantially to the 30–
50% range. Currently available esophageal mucosal resec-
tive or ablative procedures, such as endoscopic mucosal
resection, photodynamic therapy, or radiofrequency abla-
tion, are best suited for disease limited to the mucosa. Any
such therapies are potentially inadequate once tumor has
invaded into the submucosa or beyond, not only due to the
extent of intramural disease but also because of the
potential for lymphatic spread.

Despite the cancer risk, our data demonstrate that
esophagectomy for HGD is generally a curative treatment.
Disease-free survival at a median of 32 months follow-up in
our study was 100%. Limitations of the current data are that
follow-up is not available beyond 5 years on average, and
we do not know the potential for recurrent intestinal
metaplasia, dysplasia, or frank carcinoma in the esophageal
remnant over the long term.

Conclusions

Esophagectomy remains the standard of care for most
patients with HGD, once the diagnosis has been established
and independently confirmed, although the decision must
be individualized. Esophagectomy should be performed
only in high-volume centers with a proven track record in
terms of operative mortality, morbidity, and functional
outcomes. In such settings and with proper patient
selection, operative mortality approximates 1% or less,
functional outcomes are good with high patient satisfaction,
and cure rates are excellent. The benefits of operative
intervention appear to justify the risks in such situations.

Esophagectomy is a highly reliable curative therapy for
HGD. Alternative treatment options, including emerging
technologies, will have to be judged against this modern
day standard.

Table 6 Prevalence of Occult Cancer After Esophagectomy for HGD

Author Year Number
of Cases

% Cancer
in Resected
Specimens

Skinner et al.7 1983 3 67
Schmidt et al.8 1985 2 100
Lee9 1985 2 50
Hamilton and Smith10 1987 5 60
Reid et al.11 1988 4 0
DeMeester et al.12 1990 2 50
Altorki et al.13 1991 8 50
McArdle et al.14 1992 3 67
Pera et al.15 1992 18 50
Levine et al.16 1993 7 0
Streitz et al.17 1993 9 22
Ortiz et al.18 1996 2 0
Peters et al.19 1994 9 55
Edwards et al.20 1996 11 73
Ferguson and Naunheim21 1997 15 53
Cameron and Carpenter22 1997 19 10
Patti et al.23 1999 11 36
Nigro et al.24 1999 14 43
Nguyen et al.25 2000 12 42
Zaninotto et al.26 2000 13 23
Headrick et al.27 2002 54 35
Romagnoli et al.28 2003 21 38
Tseng et al.29 2003 60 30
Reed et al.30 2005 49 37
Sujendran et al.31 2005 17 65
Moraca and Low32 2006 23 26
Rice33 2006 111 45
Chang et al.34 2006 9 11
Williams et al.a 2007 35 29
Total 1983–2007 548 37.4%

a Current study

J Gastrointest Surg (2007) 11:1589–1597 1595



References

1. Pohl H, Welch HG. J Natl Cancer Inst. 2005;97:142–146.
2. American Cancer Society. Cancer Facts and Figures 2007.

Atlanta, GA: American Cancer Society, 2007. http://www.cancer.
org Last accessed March 31, 2007.

3. Hameeteman W, Tytgat GNJ, Houthoff HJ, van den Tweel JG.
Barrett’s esophagus: development of dysplasia and adenocarcino-
ma. Gastroenterology. 1989;96:1249–1256.

4. Spechler SJ. The natural history of dysplasia and cancer in
esophagitis and Barrett esophagus. J Clin Gastroenterol. 2003;36
(5 Suppl):S2–S5. (discussion S26–S28).

5. Ormsby AH, Petras RE, Henricks WH, Rice TW, Rybicki LA,
Richter JE, Goldblum JR. Observer variation in the diagnosis of
superficial oesophageal adenocarcinoma. Gut. 2002;51:671–676.

6. Montgomery E, Bronner MP, Goldblum JR, et al. Reproducibility
of the diagnosis of dysplasia in Barrett esophagus: a reaffirmation.
Hum Pathol.. 2001;32(4):368–378.

7. Skinner DB, Walther BC, Riddell RH, et al. Barrett’s esophagus:
Comparison of benign and malignant cases. Ann Surg. 1983;198:
554–566.

8. Schmidt HG, Riddell RD, Walther B, et al. Dysplasia in Barrett’s
esophagus. J Cancer Res Clin Oncol. 1985;110:145–152.

9. Lee RG. Dysplasia in Barrett’s esophagus: A clinicopathologic
study of six patients. Am J Surg Pathol. 1985. 845–852.

10. Hamilton SR, Smith RL. The relationship between columnar
epithelial dysplasia and invasive carcinoma arising in Barrett’s
esophagus. Am J Clin Pathol. 1987;87:301–312.

11. Reid BJ, Weinstein WM, Lewin KJ, et al. Endoscopic biopsy can
detect high-grade dysplasia or early adenocarcinoma in Barrett’s
esophagus without grossly recognizable neoplastic lesions. Gas-
troenterology. 1998;94:81–90.

12. DeMeester TR, Attwood SE, Smyrk TC, Therkildsen DH, Hinder
RA. Surgical therapy in Barrett’s esophagus. Ann Surg. 1990;212
(4):528–540.

13. Altorki NK, Sunagaawa M, Little AG, et al. High-grade dysplasia
in the columnar-lined esophagus. Am J Surg. 1991;161:97–100.

14. McArdle JE, Lewin KJ, Randall G, et al. Distribution of dysplasia
and early invasive carcinoma in Barrett’s esophagus. Hum Pathol.
1992;23:479–482.

15. Pera M, Trastek VF, Carpenter HA, et al. Barrett’s esophagus with
high-grade dysplasia: An indication for esophagectomy. Ann
Thorac Surg. 1999;54:204.

16. Levine DS, Haggett RC, Blout PL, et al. An endoscopic biopsy
protocol can differentiate high-grade dysplasia from early adeno-
carcinoma in Barrett’s esophagus. Gastroenterology. 1993;105:
40–50.

17. Streitz JM, Andrews CW, Ellis FH. Endoscopic surveillance of
Barrett’s esophagus: does it help? J Thorac Cardiovasc Surg.
1993;105(3):383–388.

18. Ortiz A, Martinez de Haro LF, Parrilla P, et al. Conservative
treatment versus antireflux surgery in Barrett’s esophagus: Long-
term results of a prospective study. Br J Surg. 1996;83:274–227.

19. Peters JH, Clark GWB, Ireland AP, Chandrasoma P, Smyrk TC,
DeMeester TR. Outcome of adenocarcinoma arising in Barrett’s
esophagus in endoscopically surveyed and nonsurveyed patients.
J Thorac Cardiovasc Surg. 1994;108(5):813–822.

20. Edwards MJ, Gable DR, Lentsch AB, et al. The rationale for
esophagectomy as the optimal therapy for Barrett’s esophagus
with high-grade dysplasia. Ann Surg. 1996;223:585–591.

21. Ferguson MK, Naunheim KS. Resection for Barrett’s mucosa with
high-grade dysplasia: Implications for prophylactic photodynamic
therapy. J Thorac Cardiovasc Surg. 1997;114:824–829.

22. Cameron AJ, Carpenter HA. Barrett’s esophagus, high-grade
dysplasia, and early adenocarcinoma: A pathological study. Am
J Gastroenterol. 1997;92:586–591.

23. Patti MG, Arcerito M, Feo CV, Worth S, De Pinto M, Gibbs VC,
Gantert VC, Tyrrell D, Ferrell LF, Way LW. Barrett’s esophagus: a
surgical disease. J Gastrointest Surg. 1999;3(4):397–403.

24. Nigro JJ, Hagen JA, DeMeester TR, et al. Occult esophageal
adenocarcinoma: Extent of disease and implications for effective
therapy. Ann Surg. 1990;230:433–444.

25. Nguyen NT, Schauer P, Luketich JD. Minimally invasive
esophagectomy for Barrett’s esophagus with high-grade dysplasia.
Surgery. 2000;127:284–290.

26. Zaninotto G, Parenti AR, Ruol A, et al. Oesophageal resection for
high-grade dysplasia in Barrett’s oesophagus. Br J Surg. 2000;87:
1102–1105.

27. Headrick JR, Nichols FC, Miller DL, Allen MS, Trastek VF,
Deschamps C, Schleck CD, Thompson AM, Pairolero PC.
High-grade esophageal dysplasia: long-term survival and quality
of life after esophagectomy. Ann Thorac Surg. 2002;73(6):
1697–1703.

28. Romagnoli R, Collard JM, Gutschow C, Yamusah N, Salizzoni
M. Outcomes of dysplasia arising in Barrett’s esophagus: a
dynamic view. J Am Coll Surg. 2003;197:365–371.

29. Tseng EE, Wu TT, Yeo CJ, Heitmiller RF. Barrett’s esophagus
with high grade dysplasia: surgical results and long-term outcome -
an update. J Gastrointest Surg. 2003;7(2):164–170.

30. Reed MF, Tolis G, Edil BH, Allan JS, Donahue DM, Gaissert HA,
Moncure AC, Wain JC, Wright CD, Mathisen DJ. Surgical
treatment of esophageal high-grade dysplasia. Ann Thorac Surg.
2005;79:1110–1115.

31. Sujendran V, Sica G, Warren B, Maynard N. Oesophagectomy
remains the gold standard for treatment of high-grade dysplasia
in Barrett’s oesophagus. Eur J Cardiothorac Surg. 2005;28:
763–766.

32. Moraca RJ, Low DE. Outcomes and health-related quality of life
after esophagectomy for high-grade dysplasia and intramucosal
cancer. Arch Surg. 2006;141:545–551.

33. Rice TW. Esophagectomy is the treatment of choice for high-
grade dysplasia in Barrett’s esophagus. Am J Gastroenterol.
2006;101:2177–2184.

34. Chang LC, Oelschlager BK, Quiroga E, Parra JD, Mulligan M,
Wood DE, Pellegrini CA. Long-term outcome for high-grade
dysplasia or cancer found during surveillance for Barrett’s
esophagus. J Gastrointest Surg. 2006;10:341–346.

35. Earlam R, Cunha-Melo JR. Oesophageal squamous cell car-
cinoma: I. A critical review of surgery. Br J Surg. 1980;67:
381–390.

36. Bailey SH, Bull DA, Harpole DH, et al. Outcomes after
esophagectomy: a ten-year prospective cohort. Ann Thorac Surg.
2003;75:217–222.

37. Birkmeyer JD, Siewers AE, Finlayson EV, et al. Hospital volume
and surgical mortality in the United States. N Eng J Med. 2002;
346(15):1128–1137.

38. Swanson SJ, Batirel HF, Bueno R, Jaklitsch MT, Lukanich JM,
Allred E, Mentzer SJ, Sugarbaker DJ. Transthoracic esophagec-
tomy with radical mediastinal and abdominal lymph node
dissection and cervical esophagogastrostomy for esophageal
carcinoma. Ann Thorac Surg. 2001;72:1918–1925.

39. Altorki N, Kent M, Ferrara C, Port J. Three-field lymph node
dissection for squamous cell and adenocarcinoma of the esopha-
gus. Ann Surg. 2002;236(2):177–183.

40. Portale G, Hagen JA, Peters JH, Chan LS, DeMeester SR,
Gandamihardja TA, DeMeeser TR. Modern 5-year survival of
resectable esophageal adenocarcinoma: single institution experi-
ence with 263 patients. J Am Coll Surg. 2006;202(4):588–596.

41. Hulscher JBF, van Sandick JW, de Boer AGEM, et al. Extended
transthoracic resection compared with limited transhiatal resection
for adenocarcinoma of the esophagus. N Engl J Med. 2002;3477:
1662–1669.

1596 J Gastrointest Surg (2007) 11:1589–1597

http://www.cancer.org
http://www.cancer.org


42. Schnell TG, Sontag SL, Chejfec G, et al. Long-term nonsurgical
management of Barrett’s esophagus with high-grade dysplasia.
Gastroenterology. 2001;120(7):1607–1619.

43. Weston AP, Sharma P, Mathur S, et al. Risk stratification of
Barrett’s esophagus: updated prospective multivariate analysis.
Am J Gastroenterol. 2004;99(9):1657–1666.

44. Oh DS, Hagen JA, Chandrasoma PT, et al. Clinical biology and
surgical therapy of intramucosal adenocarcinoma of the esopha-
gus. J Am Coll Surg. 2006;203:152–161.

45. Buttar NS, Wang KK, Sebo TJ, et al. Extent of high-grade
dysplasia in Barrett’s esophagus correlates with risk of adenocar-
cinoma. Gastroenterology. 2001;120(7):1630–1639.

J Gastrointest Surg (2007) 11:1589–1597 1597


	Esophagectomy for High Grade Dysplasia is Safe, Curative, and Results in Good Alimentary Outcome
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Material and Methods
	Study Population
	Outcome Assessment
	Statistics

	Results
	Clinical Characteristics and Perioperative Outcome
	Symptomatic and Functional Outcome
	Survival

	Discussion
	Operative Mortality
	Functional Outcomes
	Occult Carcinoma

	Conclusions
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for journal articles and eBooks for online presentation. Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


