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Abstract. Esophagectomy is a major surgical procedure. Due to the related morbidity and mortality, this ope-
ration should be carried out in high-volume referral centers by expert surgeons. Only patients in whom a com-
plete resection is predictable at preoperative staging can consistently benefit from the operation. Chemora-
diation therapy should be the first-line approach in patients with locally advanced tumors. A pathological
complete response to neoadjuvant therapy is associated with a significantly improved long-term survival.
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Resection of esophageal carcinoma with intent to
cure is based on the concept that if all neoplastic tissue
can be removed (RO resection according to TNM), a
worthwhile period of survival and possible cure might
be achieved. Surgical therapy is the only treatment that
has repeatedly been shown to provide prolonged survi-
val, albeit in only around 20% of cases (1). However,
when the disease is detected early, the results of surgi-
cal resection in the Western hemisphere can be excel-
lent, both for squamous-cell carcinoma and adenocar-
cinoma. Five year rates are over 80% when tumours are
confined to the mucosa and between 50% and 80%
when the submucosa is involved (2, 3). Conversely, re-
section has no place in patients with haematogenous
metastases (4). It is essential that esophagectomy
should be undertaken with an acceptably low hospital
mortality and morbidity. In this respect, case selection,
case volume, and surgical expertise play an important
role. Preoperative risk analysis can reduce postoperati-
ve mortality in elderly patients (5, 6). A negative cor-
relation between the number of resected patients and
hospital mortality has clearly been demonstrated (7, 8).
A team based approach and increasing expertise within
that team has also demonstrated a significant decrease
in the mortality of esophagectomy over time (9-12).

Choice of the operative approach

The choice of most appropriate surgical strategy
is determined by the histological tumour type, its lo-
cation and the extent of the proposed lymphadenec-
tomy. Transmediastinal esophagectomy is usually un-
suitable for squamous cell carcinoma. A left thoraco-
abdominal approach is limited proximally by the aor-
tic arch, which may compromise the proximal limit of
resection. Tumours which lie at the level of the arch
are difficult to deal with from the left side and this ap-
proach should be avoided when the tumour lies at this
level or higher. The combined abdominal and right
chest approach allows an adequate oncological resec-
tion of most infracarinal esophageal tumors (12).

Appropriate extent of resection

All operations should be designed to reduce the
risk of local recurrence and permit an adequate
lymphadenectomy, which will minimise the risk of
staging error (13). The extent to which lymphadenec-
tomy minimises the risk of symptomatic local recur-
rence is unknown. The evidence that a more extended
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lymphadenectomy is associated with better survival
may simply reflect more accurate staging. Longitudi-
nal submucosal spread is characteristic of all types of
esophageal carcinoma. This accounts for a high rate of
resection margin positivity, when limited longitudinal
resections are employed, even with negative frozen
section biopsy margins. Several studies support the
view that the proximal extent of resection should
ideally be 10 cm above the macroscopic tumour and 5
cm distal to it, when the oesophagus is in its natural
state (14-16). Adenocarcinoma of the lower oesopha-
gus commonly infiltrates the gastric cardia, fundus
and lesser curve. Some degree of gastric resection is
essential to accomplish an adequate lymphadenec-
tomy in the abdomen. It is interesting to note that po-
sitive distal resection margins in adenocarcinoma are
often found in patients with locally advanced disease,
where the resection in retrospect was unlikely to be
curative. Most of these patients do not die from symp-
tomatic locoregional recurrence (17). Adequate radial
margins should also be considered, particularly in pa-
tients with infracarinal tumors, where continguous ex-
cision of the crura and diaphragm need to be conside-
red (18).

Appropriate extent of lymphadenectomy

The majority of patients who undergo surgery for
either adenocarcinoma or squamous cell carcinoma of
the esophagus will have lymph node metastases (1).
Occult lymph node micrometastases detected by im-
munohistochemical analysis may have a prognostic
impact in patients with adenocarcinoma (19). The
principal aims of lymphadenectomy should be to mi-
nimise staging error, reduce locoregional recurrences
and by increasing the number of patients undergoing
a RO resection, potentially improve cure rates (20). In
squamous cell carcinoma, when a methodical approa-
ch to lymphadenectomy is applied, the number of
lymph nodes involved are of prognostic significance
(21), as is the ratio of invaded to removed nodes (22).
Although there is considerable enthusiasm in Japan
for the performance of lymphadenectomy in three
fields (abdomen, thorax and neck), this approach has
not been adopted widely by Western surgeons. It is

clear, however, that methodical lymph node dissection
contributes to the accuracy of the final staging of the
disease (4, 21). Studies have shown that when no resi-
dual tumour is left behind, there is an improved five
year survival compared to patients where this has not
occurred (4, 22). A formal one field lymph node dis-
section is confined to the abdomen. This involves dis-
section of the right and left cardiac node, the nodes
along the lesser curvature, left gastric, hepatic and
splenic artery territories. Two field dissection additio-
nally embraces a thoracic lymphadenectomy and in-
cludes the para-aortic nodes along with the thoracic
duct, paraesophageal nodes, right and left pulmonary
hilar nodes, those at the tracheal bifurcation and in Ja-
pan, paratracheal nodes including those along the left
recurrent laryngeal nerve. Three field dissection ex-
tends the lymphadenectomy to the neck to clear the
brachiocephalic, deep lateral and external cervical no-
des and the deep anterior cervical nodes adjacent to
the recurrent laryngeal nerve chains in the neck. A
number of studies have shown that two field lympha-
denectomy can be carried out without any significant
increase in operative morbidity or mortality (23,24).
The reported benefits of the three field operation (25),
widely advocated in Japan, may simply reflect the re-
duction in staging error, as nearly a quarter of all Japa-
nese patients will have cervical lymph node metastases
(21). There is no evidence that three field lymphade-
nectomy improves survival in patients with adenocar-
cinoma and it must be accepted that the operation is
associated with a higher postoperative morbidity.

Choice of conduit, route and anastomosis

Foregut continuity is commonly restored using a
gastric tube as an esophageal substitute. The function
of the intrathoracic stomach as an esophageal replace-
ment has been extensively studied (26, 27). A pro-
spective randomised trial demonstrated that the addi-
tion of a drainage procedure did not affect gastric
emptying or clinical outcome (28). When stomach is
not available, the left colon is the next most suitable
conduit. Again, functional performance has been stu-
died in detail (29). Most surgeons favour a preverte-
bral route for reconstruction and this was shown to be
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superior to an anterior reconstruction in one randomi-
sed study (30), although another small prospective
randomised comparison with a retrosternal gastric tu-
be showed no differences in technical complications
or functional outcome (31). Both retrospective and
prospective studies comparing manual versus mecha-
nical esophagogastric anastomosis, have shown no dif-
ference in leak rates or other complications (32, 33).
Fewer strictures are demonstrated with single layer
anastomoses (34). A semimechanical anastomosis in
the neck using an endoscopic linear stapler may
markedly reduce the incidence of leaks (12, 35).

Role of minimally invasive surgery

Minimally invasive surgery may play a role in se-
lected patients with esophageal carcinoma. The most
appropriate candidates seem to be those with preope-
rative diagnosis of high-grade dysplasia or T1 carcino-
ma. The operation can be performed without opening
the chest. The procedure consists of laparoscopy to
mobilize the stomach and dissect the lower mediasti-
num plus blunt dissection or videomediastinoscopy
through a left cervical incision (12). Esophagectomy
can also be performed through a right thoracoscopy
(36). However, the role of minimally invasive esopha-
gectomy for carcinoma still remains a debated issue.

Postoperative management and complications

Meticulous attention to the maintenance of fluid
balance and respiratory care are essential in the imme-
diate postoperative period. Pain control and pulmo-
nary physiotherapy are crucial. A double-lumen naso-
gastric tube should be left in place under moderate
suction until a gastrographin swallow study performed
on day 7-9 shows anastomotic integrity. Although so-
me authors advocate the routine use of a feeding jeju-
nostomy, no prospective trials have examined its value
(37). Early mobilisation is important in the prevention
of venous thrombosis and pulmonary embolism.

Respiratory complications. These represent the
most common source of morbidity following esopha-
gectomy. Pain from extensive incisions can be a major

contributor to decreased ventilation and atelectasis,
leading to pneumonia and respiratory failure. Inci-
sions of the diaphragm may impair its movement and
extensive lymphadenectomy can cause poor lymphatic
drainage and pulmonary edema (38-40).

Anastomotic leakage. Early disruption (within the
first 72 hours) reflects technical error. Once confir-
med, if the general condition of the patient is good,
then re-exploration and correction of the technical
fault is appropriate. The majority of disruptions occur
later (up to two weeks) and probably reflect local
ischaemia and/or tension in the anastomotic site. A
high index of clinical suspicion is important. Althou-
gh water-soluble contrast radiology should be used to
establish that leakage has occurred, the technique is
not completely accurate and may miss clinically signi-
ficant leaks, as well as demonstrate radiological leaka-
ges of no clinical significance (31, 42). The majority of
anastomotic leakages, whether in the neck or the che-
st, can be managed conservatively with nasogastric
suction, appropriate local drainage, antibiotics and
jejunal feeding. Dehiscence of the gastric resection li-
ne is usually due to ischaemia and is dramatic in its
presentation. Early endoscopy should be considered if
radiology is inconclusive. Re-exploration is essential
(43). The placement of an anastomosis in the neck
does not guarantee that leakage will not be into the
thoracic cavity from dehiscence of the posterior ana-
stomotic wall (16, 44).

Chylothorax. Chylothorax occurs in about 2-3%
of transthoracic esophagectomies. It is easily recogni-
sed as the presence of milky fluid in the chest drain.
The rate may be higher with transhiatal oesophagec-
tomy, although this is not always the case (45-47). The
condition has a high mortality if conservative treat-
ment becomes prolonged due to hypoalbuminaemia
and leucocyte depletion (48). The rate of chyle output
on about the fifth post-operative day may predict the
likelihood of spontaneous closure. Chyle production
of greater than 10 ml per kg per day at that time is an
indication for early reoperation and ligation of the
thoracic duct (47). The operation can also be perfor-
med through a right toracoscopic approach (49).

Recurrent laryngeal nerve injuries. These injuries
are more common during dissection of the upper third
of the oesophagus. The majority of lesions are unilate-
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ral and transient. The left recurrent laryngeal nerve is
at risk during mediastinal lymphadenectomy; if a cer-
vical anastomosis is used in association with such a
dissection, it is wiser to place this on the left side, in
order to minimise the risk of damage to both recurrent
laryngeal nerves. Recurrent laryngeal nerve injury im-
pairs the patient’s ability to cough in the early posto-
perative period and adequately protect the airway du-
ring swallowing, thereby increasing the pulmonary
morbidity rate. In most patients there is adequate
compensation from the opposite cord. Tracheostomy
should be considered in selected cases to protect the
airway and improve pulmonary toilet. Thyroplasty or
vocal cord injections are rarely required (50).

Benign anastomotic strictures. These can occur
within the first few months after surgery, where they
relate to postoperative edema/fibrosis or late, when
they are due to gastroesophageal reflux. The incidence
of early anastomotic stricture formation seems to be
higher with cervical rather than intrathoracic anasto-
mosis and in stapled procedures (51, 52). These early
postoperative anastomotic strictures are easily dealt
with by endoscopic dilatation, although multiple ses-
sions may be necessary (53).

Hospital mortality. The review by Muller (1) con-
firmed that the average hospital mortality following
resection in papers published between 1980 and 1988
was 13%. Many European centres have reported ho-
spital mortalities well below this figure throughout the
1990's (54). Today, hospital mortality should not ex-
ceed 5% in high-volume referral centers.

The role of neoadjuvant therapy

There is no question that surgery remains the
mainstay of treatment for patients with nonmetastatic
esophageal carcinoma who are good operative candi-
dates. However, the long term prognosis of these pa-
tients continues to be unsatisfactory even after a RO
resection. During the '80s and early '90s some rando-
mised trials assessed preoperative radiotherapy com-
pared with surgery alone, but none of these studies de-
monstrated a significant advantage for neoadjuvant
radiation therapy (55). Preoperative treatment with
chemotherapy or chemoradiotherapy has been propo-

sed more recently with the aim to downstage the di-
sease, treat micrometastases, and improve survival (56-
57). As far as concerned preoperative chemotherapy,
two recent randomised studies compared cisplatin and
5-fluorouracil with immediate surgery. In the RTOG
(Radiation Therapy Oncology Study group) study, af-
ter a median follow-up time of 55 months, approxi-
mately 20% of patients in both arms remained alive
(58). In contrast, in the MRC (Medical Research
Council) study, a statistically significant survival ad-
vantage was seen for patients randomised to the preo-
perative chemotherapy arm (59). Interestingly, recent
reports have suggested that changes in tumor metabo-
lic activity as assessed by positron emission tomo-
graphy and the glucose analog fluorodeoxyglucose al-
low reliable differentiation between responding and
non-responding tumors already during the first cycle
of preoperative chemotherapy (60). The combination
of concurrent chemotherapy and radiotherapy fol-
lowed by surgery has been studied in recent clinical
trials. In these controlled trials, more than 20% of pa-
tients achieved a pathologic complete response, with
5-year survival in 25-35% of patients (61, 62). A di-
stinct benefit of neoadjuvant therapy can be observed
in patients with either locally advanced or resectable
squamous-cell esophageal carcinoma who show a
complete pathological response (63, 64). It is unk-
nown at present whether conventional neoadjuvant
therapy is able to eradicate foci of disseminated bone
marrow tumor cells (65). The advent of promising an-
titumor drugs and targeted therapies is leading to a
new generation of clinical trials combining these
agents with conventional cytotoxic chemotherapy and
radiation in an attempt to improve survival in esopha-
geal cancer patients (66).
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