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Abstract

Background Esophagectomy has been performed using a

thoracoabdominal, transhiatal, or transthoracic approach.

All these methods have an acknowledged high intra- and

postoperative morbidity. The principle of minimally inva-

sive esophagectomy is to perform the operation the same as

by the open approach but through a smaller incision, thus

reducing the operative trauma without compromising the

principles of the operation. The authors report their expe-

rience with thoracoscopic esophagectomy performed for

112 patients in left lateral position.

Methods Patients with resectable thoracic or gastro-

esophageal junction cancer and medically fit for a three-stage

esophagectomy underwent thoracoscopic esophagectomy in

left lateral position. The procedure was converted to open

surgery for 2 (1.79%) of the 112 patients.

Results Since June 2005, 112 patients have undergone

thoracoscopic esophagectomy in left lateral position. Of

these patients, 80 patients had middle-third esophageal

cancer. The pathology of 100 patients showed squamous

cell carcinoma. The average thoracoscopic operating time

was 85 min (range, 40–120 min). The average blood loss

was 200 ml, and the average number of harvested medi-

astinal nodes was 20. Postoperative morbidity occurred for

16 patients, with 8 patients (7.27%) experiencing

respiratory complications. Postoperative mortality was

experienced by three patients. The median follow-up per-

iod was 18 months.

Conclusions Thoracoscopic esophagectomy is surgically

safe and oncologically adequate. Thoracoscopy for patients

in the left lateral position does not require prolonged sin-

gle-lung ventilation. The anatomic orientation in the left

lateral position is the same as that for open surgery,

reducing the learning curve for thoracic surgeons. The

potential advantages and the morbidity trend of prone

instead of left lateral thoracoscopic esophagectomy needs

to be evaluated.

Keywords Esophageal cancer � Esophagectomy �
Laparoscopy � Thoracoscopy

Surgical resection is the primary therapy for local and

locoregional disease in esophageal cancer due to its supe-

rior and more durable results in terms of swallowing

quality compared with nonoperative methods. The prog-

nosis for esophageal cancer is poor. It is the sixth leading

cause of cancer death, with the median survival time

ranging from 1 to 2 years [1]. Regardless of the surgical

procedure used, avoiding or minimizing complications and

rapid return to preoperative status are the obvious goals.

Traditional open surgical transthoracic and transhiatal

esophagectomies are associated with a relatively high mor-

bidity reaching 80% and a 5% mortality rate when performed

by experienced surgeons [2]. The treatment of esophageal

cancer has undergone many changes to improve this out-

come. The potential advantages of minimally invasive

esophagectomy are less trauma, easier postoperative

recovery, and fewer wound and pulmonary complications.

Depaula et al. [3] were the first to demonstrate the feasibility
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of laparoscopic transhiatal esophagectomy in a series of 12

patients.

Thoracoscopic esophagectomy facilitates mediastinal

dissection by better visualization of the tumor and thorough

dissection of both regional and distant lymph nodes. In this

retrospective analysis, we describe the procedure of lapa-

roscopic transthoracic esophagectomy and laparoscopic

gastric mobilization as advocated at our institution. This

analysis aimed to evaluate the technical feasibility, the

surgical and oncologic safety, and the reproducibility of

our technique.

Materials and methods

We retrospectively studied all the patients who underwent

thoracoscopic esophageal dissection, laparoscopic stomach

mobilization, and anastomosis of the gastric conduit in the

neck at a single institution from June 2005 to June 2008.

All the patients underwent preoperative diagnosis with

esophagogastroscopy and biopsy, computed tomography of

the chest and abdomen, and bronchoscopy when required.

Operative medical fitness was determined by clinical

assessment, pulmonary function testing, and two-dimen-

sional echocardiography.

We followed the National Comprehensive Cancer Net-

work (NCCN) guidelines for patient selection. Thus, all

medically fit patients with resectable thoracic or gastro-

esophageal junction cancers (i.e., T1 to T3 tumors) with or

without N1 nodal status were included in thoracoscopic

arm of the study, whereas patients with T4 tumors were

not. Thoracoscopic and laparoscopic esophagectomy was

performed in three stages.

Stage 1: Thoracoscopic esophageal mobilization

General anesthesia with single-lung ventilation was used.

The patient was placed in the left lateral decubitus position.

Four ports were placed in diamond formation, as shown in

the Fig. 1.

Pneumoinsufflation was performed under a low pressure

of 7 mmHg. A 08 telescope was used as optics. A diag-

nostic thoracoscopy was performed to inspect the pleural

cavity and the surface of the lung for any suspicious met-

astatic lesion. The right lung was retracted upward and

medially to expose the thoracic esophagus.

The procedure was begun by incising the visceral pleura

between the esophagus and the infra-azygous part of the

aorta with either a bipolar forceps or a harmonic ultrasonic

scalpel. The medial end of the pleura was held by the left

hand lifting the esophagus. Thus the posterior vagus was

exposed.

The plane of dissection was lateral to the vagus and not

between the vagus and esophagus. The direct aortic bran-

ches were clipped and cut. The esophagus then was lifted

from the arch of the aorta, which was seen at the level

immediately below the azygous vein. The left main bron-

chus was exposed, and the left hilar nodes were dissected.

The esophagus was completely separated posteriorly by a

combination of sharp and blunt dissection. The caudal limit

of posterior dissection was the hiatus. The thoracic duct

was seen crossing the descending aorta, which was clipped.

The anterior pleural cut was made after the esophagus

was pulled laterally, and the cut was extended cranially and

caudally, remaining parallel to the esophagus. The plane of

dissection was between the anterior vagus and the peri-

cardium. The carinal and the right hilar nodes were

removed. The dissection was carried caudally between the

pericardium and the esophagus, stripping the pericardium

of all fibrofatty tissue and nodes. The caudal end point was

the hiatus, and this completed the infraazygous dissection.

The supraazygous area was exposed by the assistant

pulling down the apex of the lung. The pleura over the

esophagus was lifted and cut. The cut was extended upward

to the root of the neck. The vagus nerve was identified, and

the vagal fibers going to the bronchus were preserved.

The dissection was started posteriorly between the

esophagus and the vertebrae. All the fibrofatty tissue

together with the nodes was pushed with the esophagus.

We normally preserved the azygous vein, but when

required for better visualization or clearance, the vein can

be clipped and cut. The fascia over the vein was removed.

When the azygous vein was preserved, the pleura over the

vein was cut, and a plane was created posterior to the vein

and anterior to the esophagus. Retroazygous dissection was

facilitated by retraction of the azygous vein.

The esophagus was dissected all around the circumfer-

ence in the supraazygous region, and these planes were

Fig. 1 Thoracoscopic port position
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joined with those in the infraazygous region, thus com-

pletely freeing the esophagus. This was confirmed by

pulling the esophagus craniocaudally (shoeshine effect).

The left recurrent nerve was identified in the tracheoe-

sophageal groove. The nodes along this nerve were

removed.

The esophageal dissection was carried cranially up to

the root of the neck. An intercostal drainage tube was

inserted through the working 10-mm port. The lung was

inflated, and the camera port was removed under vision.

Stage 2: Laparoscopic gastric mobilization

The patient was placed in a modified Lloyd-Davis 158–208
head-up position. The surgeon stood between the legs of

the patient, with the camera man and one assistant on left

and with the second assistant and scrub nurse on the right.

Five ports were used, as shown in Fig. 2.

Stomach mobilization was begun by opening the gas-

trocolic ligament and entering the lesser sac. The greater

omentum was divided. The stomach was lifted from the

pancreas by cutting the congenital bands. The fundus and

entire stomach were pushed to the right side by the assis-

tant rolling the fundus toward the right, and the gastro-

splenic ligament was cut while the short gastric vessels

were coagulated and cut.

The hepatic flexure and the transverse colon reflection

were cut, and the colon was retracted caudally. This

exposed the second part of duodenum, which was Koch-

erized. The left lobe of liver was retracted by the left

assistant, and the gastrohepatic ligament was cut. The cut

was extended upward to the lower end of the hiatus. The

right crus of the diaphragm was identified, and the peri-

toneum over it was cut. This cut was extended up to the

hiatus. The dissection was continued posteriorly until the

left crus was identified. The esophagus was dissected all

around at the level of the hiatus.

All the nodes along the celiac trunk together with the

common hepatic, splenic, and left gastric artery were

removed. The left gastric artery and vein were clipped and

cut. The hiatal opening then was widened.

Stage 3: Cervicotomy and esophagogastric anastomosis

The patient was placed in the head-up position, with the

neck extended and turned toward the right. A left supra-

clavicular transverse incision was made. The two heads of

the sternocleidomastoid were separated, exposing the car-

otid sheath together with the internal jugular vein and the

common carotid artery. The inferior thyroid vein was

ligated, and the vessels were retracted laterally to reach the

prevertebral fascia. The esophagus was lifted from its

posterior bed, and the dissection was continued posteriorly

until the right lateral wall was reached. The esophagus was

separated from the trachea and completely encircled.

Mobilization was confirmed by pulling the esophagus into

the neck. The esophagus was divided by placing two stay

sutures. The distal end was tied, and a nasogastric tube was

tied to the distal end. The entire esophagus together with

the nasogastric tube was pulled through the hiatus

laparoscopically.

A small abdominal incision was made at the level of the

camera port. The stomach and esophagus were delivered

using a skin barrier. An extracorporeal stomach tube was

prepared and pulled back through the posterior mediasti-

num into the neck, and an esophagogastric anastomosis

was done in two layers. A feeding jejunostomy was

established in all cases.

Postoperatively, the patients were kept overnight in the

intensive care unit. They were extubated the next day if

their vitals were normal. Jejunostomy feeds were begun on

postoperative day 1. Epidural analgesia was given for 48 h,

and later pain was relieved by nonsteroidal antiinflamma-

tory drugs. A water-soluble swallow was administered on

day 8, and then oral feeds were started. Patients were

discharged after the commencement of oral feeds.

Results

Since June 2005, we have performed video-assisted trans-

thoracic esophagectomy for 112 patients at Galaxy Lapa-

roscopy Institite Pune in India. The surgery was done in

three stages, namely, thoracoscopy in the left lateral posi-

tion, laparoscopic gastric mobilization in the supine posi-

tion, and neck exploration. The mean age of these patients

was 54 years (range, 25–78 years). The male:female ratio

was 2.2:1 (78/34). The indication for surgery was malig-

nancy for all 112 patients. For 80 patients (71.4%), the

tumor was situated in middle third of the esophagus,Fig. 2 Laparoscopic gastric mobilization port position
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whereas for 32 patients (28.6%) the tumor was in the lower

third. For 100 patients (89.29%), the malignancy was

squamous cell cancer. The remaining 12 patients (10.71%)

had adenocarcinoma (Table 1). Preoperative chemotherapy

was administered to 10 patients (8.93%). At presentation,

22 patients had comorbid conditions in the form of diabetes

and hypertension. Patients with severe obstructive and

restrictive airway disease were excluded from the study.

Conversion to open thoracotomy was required for two

patients (1.79%) due to pericardial adherence. Thoraco-

scopic esophagectomy mobilization was performed for 110

patients. The majority of our patients had T3 tumors

(n = 89). Only 3 patients had T1 tumor, whereas 20

patients had T2 tumor. Two patients with T3 tumor had

pericardial adherence intraoperatively and hence were

staged as T4. There was no conversion during laparoscopic

gastric mobilization.

The average operative thoracoscopic time was 85 min

(range, 40–120 min), and the average time for the entire

procedure was 185 min (range, 120–200 min). The gastric

mobilization and neck dissection were performed simulta-

neously by two teams. Blood loss during the thoracic phase

averaged 200 ml (range, 30–1,000 ml). Two patients had

azygous vein bleed, with blood loss exceeding 800 ml.

Both of these cases were managed thoracoscopically, and

conversion was not required. The average number of har-

vested mediastinal nodes was 20 (range, 7–30), whereas the

harvested abdominal nodes numbered 15 (range, 10–25)

(Table 2). There was no intraoperative mortality.

The median stay in the intensive care unit was 24 h, and

the median hospital stay was 9 days (range, 5–20 days). Post-

operative complications were experienced by 16 patients

(14.55%), with postoperative pneumonia developing in 8

patients (7.27%), who required antibiotics for clinical and

radiologic evidence of chest infection. Anastomotic leak was

detected in three patients. The leak was minor and managed

conservatively. Oral feeding was delayed in this group. Four

patients experienced hoarseness of voice reflecting recurrent

laryngeal injury (paresis), which resolved within 6 weeks.

One patient had myocardial infarction. Three patients

(2.73%) died postoperatively: one of myocardial infarction,

one of sepsis resulting from pneumonia, and of aspiration

30 days after discharge. Eight patients (7.2%) experienced

long-term complications in the form of stenosis, with dys-

phagia that required serial dilations. No port-site metastasis

was seen (Table 3).

The median follow-up period was 18 months (range,

1–47 months). Recurrence was mainly systemic in the

form of liver and lung metastasis. At this writing, no

patient has had any intrathoracic recurrence.

Discussion

Surgical resection is the preferred treatment for resectable

esophageal cancers. Morbidity due to surgical access can

impair quality of life [4]. The development of minimally

invasive surgery at the beginning of the 1990s gained

consensus for a mini-invasive approach to esophagectomy.

In a prospective randomized trial, Goldminc et al. [5]

Table 1 Patient and tumor characteristics

Patients

No. of patients 112

Median age: years (range) 54 (25–78)

Male/female 78/34

Site

Upper third 0

Middle third 80

Lower third 32

Histologic type: n (%)

Squamous carcinoma 100 (89.29)

Adenocarcinoma 12 (10.71)

Tumor size

T1 03

T2 20

T3 89

T4 00

Table 2 Results

Results Median (range)

Blood loss (ml) 200 (30–1,000)

Operative time (min)

Thoracoscopic 85 (40–120)

Total 185 (120–200)

No. of lymph nodes removed

Mediastinal 20 (7–30)

Abdominal 15 (10–25)

Table 3 Postoperative course

Median hospital stay: days (range) 9 (5–20)

Postoperative complications: n (%) 16 (14.55)

Pneumonia 8

Anastomotic leak 3

Hoarseness of voice 4

Myocardial infarction 1

Mortality: n (%) 3 (2.73)

Sepsis 1

Myocardial infarction 1

Aspiration (30-day mortality) 1
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concluded that intrathoracic esophageal mobilization

allows better clearance of tumor and lymph nodes. Trans-

thoracic esophagectomy is safer, especially if the tumor is

adherent to mediastinal structures, because esophageal

dissection is performed under visual guidance, thus

avoiding the risks of blind mobilization. However, tho-

racoscopic esophagectomy gained disrepute because it

required the use of prolonged single-lung ventilation.

Video-assisted transthoracic esophagectomy can be

performed with the patient in either the prone or the left

lateral position. We performed thoracoscopic esophagec-

tomy with the patient in the left lateral position and lapa-

roscopic gastric mobilization for 112 patients of

esophageal cancer. This series demonstrates the technical

feasibility, safety, and dublicability of performing the

procedure in the left lateral position with all the other

advantages of minimally invasive surgery. We performed

the entire procedure in three stages, namely, thoracoscopy,

laparoscopy, and cervicotomy.

All 112 patients in our series had invasive carcinoma. In

particular, 80 patients had middle-third and 32 patients had

lower third esophageal cancer. The pathology of 100

patients (89.29%) showed squamous cell carcinoma. In

addition, 79.46% of the patients had T3 tumors. We had

bulkier tumors with mainly squamous carcinoma (89%).

This is in contrast to the series published by Luketich et al.

[6], in which 90% of the patients had adenocarcinoma of

the gastroesophageal junction. In the study by Smithers

et al. [7], 63.58% of the patients had lower-third esopha-

geal growths.

The port placement was in the form of a diamond. The

triangulation allowed an ergonomatic advantage. This port

position was different from the port placement in the

Luketich et al. [6] series of thoracoscopy with the patient in

the lateral position [6]. The camera port placement in the

posterior axillary line allowed direct visualization of the

esophagus. Thus, a 08 telescope could be used.

The left lateral position was preferred because we were

trained and had experience to perform right lateral thora-

cotomy. The anatomic orientation was the same not only

for the operating surgeon but also for the entire team. This

led to early adaptation of the technique by our entire team.

The minimally invasive surgery was thus just an applica-

tion of another method for performing the same surgical

steps as in open surgery. We believe that the familiar

position and anatomy may encourage and stimulate more

esophageal surgeons to adapt to minimally invasive sur-

gery and also may reduce the learning curve. Besides,

conversion to open surgery, if required, is better achieved

with the patient in this position.

Thoracoscopic esophageal mobilization was performed

for 110 patients. Two patients (1.7%) required conversion

to open thoracotomy due to pericardial adherence of the

tumor. Thus, in both cases, it was a planned decision. The

conversion rate was 4% in the series of Law et al. [8] and

6.6% in the series of Luketich et al. [6]. In most series, the

conversion was due to difficult access because of adhesions

or emergency thoracotomy for bleeding. Luketich et al. [6]

mentioned major intraoperative complications such as

hypopharynx laceration, small bowel perforation, and tra-

cheal tear. We encountered intraoperative complication in

two patients with azygous vein tear. This occurred due to

involvement of the vein in supracarinal growth. The

bleeding was managed thoracoscopically in both cases and

did not require conversion.

The median total operative time was 185 min (range,

120–200 min), and the median thoracoscopic time was

85 min (range, 40–120 min). The average thoracic time for

the patients in the in prone position was 104 min in the

series of Smithers et al. [7] and 183 min according to

Dexter et al. [9]. Law et al. [8] performed thoracoscopy

with patients in the left lateral position, with the thora-

coscopy requiring 110 min and the total operation requir-

ing 299 min (Table 4).

The proponents of the prone position have inferred that

thoracoscopy with the patient in the lateral position

requires the use of prolonged single-lung ventilation (much

longer than with open methods) and that mediastinal

trauma remains substantial, thus doing little to reduce the

morbidity and mortality associated with this procedure.

Because our thoracoscopic operative time was less than

2 h, we did not require prolonged single-lung ventilation,

and thus the potential advantages of minimal access sur-

gery were not lost.

The low conversion rate and the shorter thoracic time

may be due to anatomic familiarity, a high-volume center,

extensive experience with open thoracotomy, standardiza-

tion of steps, disciplined teamwork, and multiple instru-

ments (preventing any delay due to instrument failure). The

average blood loss in our series was 200 ml (range, 30–

1,000 ml). Two patients with azygous vein tear required

blood transfusion. Simon et al. [8] had an average blood

loss of 450 ml. The reduced blood loss was partly due to

advanced vessel-sealing devices and to magnification

resulting in better visualization of every structure. During

thoracotomy, the access and the depth are both disadvan-

tages especially for the supraazygous part, leading to

increased blood loss.

The two-field nodal dissection we achieved was of the

same quality as in open surgery. The paraesophageal,

carinal, right hilar, paratracheal, and right recurrent nodes

were removed. In the abdominal part of the operation, the

left gastric, right hepatic and proximal splenic nodes were

removed.

Akiyama et al. [10] observed that in the case of squa-

mous esophageal carcinoma, radical lymphadenectomy

Surg Endosc (2010) 24:2407–2414 2411
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offers a survival advantage for node-positive patients. The

mean mediastinal lymph node yield in our series was 20

mediastinal nodes (range, 7–30) and 15 abdominal nodes

(range, 10–25), which was the same as our yield with open

surgery. With regard to lymph node yield, Nguyen et al.

[11] reported a mean yield of 10.3 nodes, Akaishi et al.

[12] a mean yield of 19 nodes, Dexter et al. [9] a mean

yield of 13 nodes, and Smithers et al. [7] a mean yield of 11

nodes.

We tried to achieve adequate lymph node clearance

because 89% of our patients had squamous carcinoma. The

quality of lymph node retrieval improved as experience

accumulated. Dexter et al. [9] mentioned that the lymph

node count did not always reflect the extent of resection

because the specimens were examined by a number of

pathologists, some of whom were more fastidious than

others when searching for nodes in specimen [9]. To avoid

sampling error in our series, the surgeon calculated the

nodal yield.

We performed laparoscopically assisted gastric mobili-

zation in all our cases. Luketich et al. [6] also performed

laparoscopic gastric mobilization, but he formed an intra-

corporeal stomach tube using Endo-GI staplers (Johnson

and Johnson, Cincinnati). This increased the total operative

time (median, 7.5 h). In our series, the stomach tube was

prepared extracorporeally by making a small abdominal

incision required for both specimen delivery and feeding

jejunostomy. This further reduced the total operative time.

It also was safer and less expensive [13]. No morbidity

occurred due to the abdominal incision.

We do not routinely perform pyloromyotomy. Most

authors strongly support the need to perform a pyloromy-

otomy for gastric tubularization, believing they can improve

the rate of gastric emptying [14, 15]. In our opinion, this is

not mandatory. It is more physiological to preserve gastric

integrity, avoiding the section of blood vessels along the

lesser curvature. Furthermore, pyloromyotomy can increase

bile reflux without improving the rate of gastric emptying.

In our series, only two patients (1.82%) experienced

delayed gastric emptying, with spontaneous resolution after

1–2 weeks, and no patient presented with digestive prob-

lems at the long-term follow-up visit.

The median intensive care unit stay was 24 h, and the

median hospital stay was 9 days (range, 5–20 days).

Postoperative complications occurred for 16 patients.

Respiratory complications have been noted by all groups

performing thoracoscopic esophagectomy. The incidence

of such complications is variable. Cuschieri et al. [16]

noted pulmonary consolidation in 12% of 26 patients.

Gossot et al. [17] had a 17% incidence of atelectasis, and

Smithers et al. [7] had a 27% incidence of respiratory

complications even among patients in the prone position.

Eight of our patients (7.27%) had pulmonary consoli-

dation, confirmed by clinical and radiologic evidence, and

requiring prolonged antibiotic cover. This reduced rate of

pulmonary complications was seen despite advanced (T3)

tumor and the fact that 80% of our patients had a history of

tobacco chewing or smoking and evidence of restrictive

lung disease. The reduced pulmonary morbidity probably

was due to the reduction in thoracoscopic operating time

and minimal lung retraction, causing less lung parenchymal

injury. The minimal lung retraction was due to the use of a

double-lumen endotracheal tube, right lung air aspiration

by the anesthetist, and carbon dioxide insufflation at

reduced pressure (maximum, 6 mmHg).

The belief that persistent ventilation of both lungs of

patients in the prone position leads to fewer respiratory

complications may not be true and needs to be determined

by a randomized control trial. Fewer intraoperative com-

plications also reduced postoperative morbidity.

Table 4 Comparison with other series

Smithers (prone) [7] Dexter (prone) [9] Simon (lateral) [8] Luketich (lateral) [6] Puntambekar (lateral)

No. of patients 153 22 18 60 112

Conversion: % (n) 7 4.5 (1) 4 5 1.7 (2)

Recurrent palsy: % (n) 5 36 (8) 22.2 (4) 2.6 (2) 3.64 (4)

Respiratory complications: % (n) 27 (39) 59 (13) 55.56 (10) 21 7.27 (8)

Anastomotic leak: % (n) 4 9 (2) 0 9.09 (7) 2.73 (3)

Chyle leak: % (n) 2.4 (4) 9 (2) – 3.9 (3) 0

No. of lymph nodes: n (range)

Total – 13 (6–28) – 16 (10–51) 17–55

Mediastinal 0–24 – 7 (2–13) – 20 (7–30)

Median blood loss (ml) 165 – 450 – 200

Total operative time 299 (195–430 min) – – 7.5 (4.0–13.6 h) 185 (120–200 min)

Thoracoscopic time: min (range) 104 (30–240) 183 110 (55–165) – 85 (40–120)

Mortality: % (n) 8.02 (13) 14 0 0 2.73 (3)

2412 Surg Endosc (2010) 24:2407–2414

123



Chyle leak occurred in many series, with Smithers et al.

[7] reporting a chyle leak rate of 2.4%, Dexter et al. [9] a

leak rate of 9%, and Luketich et al. [6] a leak rate of 11.6%.

Our series had no postoperative chyle leak. We always

identified the thoracic duct and clipped it.

Recurrent laryngeal nerve injury has been reported, with

an incidence of 7% to 33% after thoracoscopic esopha-

gectomy [9]. In our series, the incidence was 3.64%. All

the recurrent nerve palsies were transient and attributable

to traction on the intrathoracic segment of the nerve during

esophageal mobilization.

The incidence of anastomotic leak in our series was

2.7% compared with the incidences reported by Luketich

et al. [6] (11.6%), Dexter et al. [9] (9%), and Smithers et al.

[7] (4%). Our lower anastomotic leak rate compared with

that of our open series and the leak rate of other series

could be explained by our laparoscopic performance of

gastric mobilization, resulting in minimum stomach han-

dling, good vascularity of the stomach tube, and minimum

or no dissection of the proximal cervical esophagus.

There was no perioperative mortality. Two patients

experienced postoperative mortality: one because of myo-

cardial infarction and one due to sepsis. One patient died of

aspiration within 30 days after surgery. The mortality rate

was lower than that of other series reported in the literature

[7, 9].

The long-term complication in our series was anasto-

motic stricture, experienced by eight patients (7.2%). All

these patients were symptom free after two or three dila-

tions. No port-site metastasis was documented in the series

of Martin et al. [18] or Simon et al. [8]. The median hos-

pital stay was 9 days compared with 16 days in the Martin

et al. [18] study. We emphasize that the postoperative

outcome for patients who undergo esophagectomy is

affected by the magnitude of the procedure itself. But the

avoidance of thoracotomy, the smaller incision, the mini-

mal blood loss, and the fewer pulmonary complications

resulted in a shorter hospital stay.

The median follow-up period in our series was

18 months. The recurrence pattern was mainly systemic.

No local or operative field recurrence was noted. At this

writing, we have not had any port-site metastasis.

Summary

Thoracoscopic and laparoscopic esophagectomy is techni-

cally feasible, surgically safe, and oncologically adequate.

The dissection is performed entirely under vision.

Increased magnification results in precision, less blood

loss, and meticulous sharp dissection. A complete nodal

clearance can be achieved. A thoracotomy is avoided, with

potentially faster postoperative recovery, and the time

required for esophageal dissection is reduced due to stan-

dardization of steps.

The drawbacks and morbidity of single-lung ventilation

is not seen due to reduced thoracoscopic time. There is no

tactile sensation. Thus extensive surgical experience is a

must. The procedure is duplicable and because the ana-

tomic orientation with the left lateral position is the same

as with open thoracotomy, the learning curve for the tho-

racic surgeon can be reduced.

Conclusion

The immediate oncologic goals of adequate margins and

lymph node dissection can be achieved. The disease-free

survival and overall survival rates need further evaluation.

The morbidity of transthoracic esophagectomy can be

reduced by minimally invasive thoracoscopic esophageal

mobilization. A prospective randomized trial comparing

open and minimally invasive esophagectomy is needed.

Similarly we need to evaluate the potential advantages and

the morbidity trend of prone compared with left lateral

thoracoscopic esophagectomy.
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