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Abstract

Background: The recent progress of minimally invasive
surgery has allowed esophagectomy to be performed by
both combined laparoscopic/thoracoscopic and totally
laparoscopic transhiatal approaches. All these tech-
niques imply a thoracic and/or cervical access for the
creation of the esophagogastric anastomosis.

Methods: Five surgical ports are introduced in the
abdomen. The stomach is mobilized, divided, and tu-
bulized, preserving the right arteries. The lymphaden-
ectomy of the celiac trunk and the hepatic pedicle is
achieved. The dissection and resection of distal esoph-
agus and a two-fields mediastinal lymphadenectomy are
performed by means of harmonic scalpel. The realiza-
tion of the intrathoracic esophago-gastrostomy is ac-
complished by means of a circular stapler.

Results: Three patients underwent the procedure. Mean
operating time and blood loss were 347 min and 360 cc.
There were no intraoperative or postoperative compli-
cations. Mean postoperative stay was 9 days.
Conclusion: In selected cases, it is possible to perform a
distal esophagectomy entirely by laparoscopy, without
the need for any thoracic or cervical access.
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The traditional open approaches to esophagectomy, the
Ivor Lewis procedure [15] and the transhiatal esophag-
ectomy [21], are burdened by high mortality and mor-
bidity rate [13, 16].

During the nineties, the enthusiasm provoked by the
encouraging results of laparoscopic approach to gastro-
esophageal reflux disease in improving the postoperative
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outcome [10] have driven surgeons to attempt an ex-
tremely wide variety of mini-invasive approaches to es-
ophagectomy [1, 2, 4-6, 8, 9, 11, 12, 17-20, 22, 23].
Differently from all the reported procedures, which
imply thoracic [11, 17], thoracoscopic [19, 23], or cer-
vical [1, 2, 4-6, 8, 9, 11, 12, 17, 18, 20, 22] access for the
realization of the gastroesophageal anastomosis, here we
present the preliminary results of a transhiatal esoph-
agogastrectomy, carried out entirely by laparoscopy.

Patients and methods

Patients

From September 2000 to April 2002, three white male patients with
adenocarcinoma of the cardia received a totally laparoscopic esoph-
agogastrectomy. The patients complained of dysphagia and weight loss
(two cases) and hypersalivation (one patient). All the patients under-
went preoperative esophagogastroduodenoscopy, endoscopic ultra-
sounds, and CT scan of the abdomen and of the thorax. In all cases
tumor was adenocarcinoma of the cardia and preoperative staging was
T2NXMO. The mean of the maximum diameter of the tumors was
10 mm (range 6-14 mm).

Surgical technique

The patient is placed in a 25° anti-Trendelenburg position; the oper-
ating surgeon is situated between the legs, the assistant surgeon and the
instrument nurse are on the left side of the patient, and the camera-
holding surgeon is on the right side. A 14 mmHg pneumoperitoneum
is induced through a Veress needle. Five trocars (three 5 mm and two
10 mm) are introduced (Fig. 1). A 30° optics is used.

Abdominal stage

The left lobe of the liver is retracted by a three-digit 10-mm retractor
(Endo Retract, United States Surgical Corp., Norwalk, CT) and the
right diaphragmatic crus is dissected. The gastro-hepatic ligament is
interrupted by monopolar electrocautery (hook) to expose, clip, and
cut the left gastric artery. The greater curvature is mobilized from
distally to proximally, preserving the right arteries. The Kocher ma-
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Fig. 1. Abdominal scars 3 months after totally laparoscopic distal
esophagectomy. Port sites A and C are 10 mm; port sites B, D, and E
are 5 mm (port site D has been enlarged to allow the extraction of the
specimen and the introduction of mechanical stapler). There are no
cervical or thoracic scars.

noeuver is performed. Lymphadenectomy of the celiac trunk, hepatic
pedicle, and splenic artery is completed, whereas left gastro-epiploic
vessels are clipped and interrupted. After having marked the anterior
aspect of the stomach with elettrocautery, the gastric tubulization is
realized by means of an endoscopic linear stapler (Endo Gia,
U.S.S.C.), the first shot perpendicularly to the smaller curvature and
then parallel to the greater curvature, until the gastric fundus is
reached. Some stitches are added by intracorporeal suturing device
(Endo Stitch, U.S.S.C.) (Fig. 2).

Mediastinal stage

The diaphragmatic crus are opened to expose the lower mediastinum.
The mediastinal dissection is realized by harmonic scalpel (Ultracision,
Ethicon Endosurgery, Cincinnati, OH). The limits of dissection are (1)
anteriorly, the pericardium and the left pulmonary vein (2) posteriorly,
the aorta, and (3) on the sides, the left and right parietal pleuras. The
three-digit retractor (Endo Retract, U.S.S.C.) is placed on the heart
and moved proximally following the dissection. The mediastinum is
proximally dissected, according to oncological exigencies, over the left
pulmonary vein superior margin. The esophagus is interrupted by
scissors (case 1) or by linear stapler (Endo Gia, U.S.S.C.) (cases 2 and
3), and the specimen is immediately inserted in a specimen bag to
prevent any mediastinal contamination. The anvil of the stapler is
inserted in the esophageal stump, after having entered the abdomen
through a port-site (case 1), or orally, placed in the end of an oro-
gastric tube, anvil side last (cases 2 and 3). The mechanical stapler
(Premium Plus CEEA 25 w/ Tilt-Top, U.S.S.C.) is introduced by en-
larging one of the trocar sites (port-site D in Fig. 1), and the anasto-
mosis is created under the 30° optics’ view (Fig. 3). Some stitches are
added to reinforce the suture. The specimen bag is extracted through
port-site D. Bilateral thoracic drains are systematically positioned as a
precaution for eventual unseen pleural breaches.

Results

Three white male patients (mean age 49.9 years; range
28-77) underwent totally laparoscopic esophagogastr-
ectomy for adenocarcinoma of the cardia. The duration
of surgery was 347 min (range 283-373). The intraop-
erative blood loss was 360 cc (range 320—460). One unit
of RBC was transfused postoperatively in one patient.
The patients were extubated in the operating room.
Morphine was administered for 2 days postoperatively.
All the patients begun ambulation on day 2. Postoper-
ative course was uneventful in two cases. The eldest

Fig. 3. The laparoscopic esophago-gastric anastomosis, transhiatal
view.

patient (77 years old) had paradoxical supraventricular
tachycardia, with no sequelae. All the patients had the
first bowel movement on day 4; the mean hospital stay
was 9.3 days (range 7-12), return to normal domestic
activity was a median of 18 days (range 15-20), and
return to work was a median of 30 days (range 25-40).

At pathological examination, in all cases resection
margins were tumor free. In Fig. 4, the surgical speci-
men of patient 1 is shown. Mean proximal resection
margin was 5.6 cm (range 5-6). A mean of 19 lymph
nodes was achieved (range 11-30). In all cases, the
specimen showed the presence of a poorly differentiated
adenocarcinoma of the cardia, in one case infiltrat-
ing the serosa, with no metastasis in 13 lymph nodes
(pT3NOMO); in one case focally infiltrating the muscu-
lar layer, with one metastasis in 11 lymph nodes
(pT2N1MO); and in the last case focally infiltrating the
muscular layer, with 16 metastases in 30 lymph nodes
(pT2N2MO).

Two patients are tumor free at follow-up (35 and
27 months). The last patient had both local and systemic
recurrence 4 months postoperatively.



Fig. 4. The specimen of patient 1. Proximal margin is 6 cm.

Discussion

Whereas some surgeons have adopted the laparoscopic
transhiatal esophagectomy [6, 9, 11, 22] by a combined
laparoscopic/cervical approach, other authors have re-
cently proposed a minimally invasive version of the
traditional Ivor Lewis procedure [15], by a combined
laparoscopic/thoracoscopic/cervical [5, 17, 18, 20] or
laparoscopic/thoracoscopic [19, 23] approach.

In our opinion, the thoracoscopic approach has a
nonnegligible morbidity and should be limited to se-
lected cases (technical difficulty, advanced stage). Sig-
nificantly, in the series from the Pittsburgh group [18],
respiratory complications occurred in almost half of the
patients (36 of 77). Moreover, regarding the most re-
cently described laparoscopic/thoracoscopic [19, 23]
approach, it implies the realization of a hand-sewn
thoracoscopic esophagogastrostomy, which is difficult
task for average laparoscopic surgeons.

The procedure we usually perform for esophagecto-
my is a laparoscopic transhiatal esophagectomy with a
left cervical incision. As a natural evolution of this
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technique, here we propose an even less invasive
esophagogastrectomy, accomplished entirely by lapar-
oscopy. This technique seems to be technically feasible
and oncologically correct, allowing resection of large
tumor-free esophageal margins and a wide lymphaden-
ectomy. Moreover, it seems to maximize the advantages
of the minimally invasive approach, as witnessed by the
encouraging results on the outcome.

From a technical point of view, owing to the nar-
rowness of the operating field, the 30° optics together
with an effective retractor must be considered manda-
tory, especially during the mediastinal stage, as well as
the harmonic scalpel, which has been proved to cut and
effectively coagulate during mediastinal dissection. The
esophago-gastrostomy has been easily accomplished by
a mechanical stapler, especially when the anvil has been
inserted orally, similarly to what is described in New
York group’s technique [7].

From an oncological point of view, since this
technique allows only a distal esophagectomy, squa-
mous cell carcinomas, in which the recommended
proximal resection margin is =10 cm. [14], and adeno-
carcinomas of the lower third of the esophagus, which
have been reported to be often associated with a
proximally directed lymphatic spread and Barrett’s
esophagus [3], should not undergo this procedure. In
contrast, when a resection limited to the distal esoph-
agus is indicated, such as in the case of adenocarcino-
ma of the cardia (reported cases) or benign pathologies
of lower esophagus, the entire procedure may be per-
formed by totally laparoscopic transhiatal esophago-
gastrectomy.

Conclusions

The totally laparoscopic esophagectomy constitutes an
oncologically correct, very low morbidity alternative to
old and new approaches. The esophagogastric anasto-
mosis is easily performed by means of mechanical sta-
pler and does not require specific skills of the surgeon.
Finally, since no cervical or thoracic incisions are per-
formed, the cosmetic result is excellent, even comparable
with that of gastro-esophageal reflux surgery (Fig. 1).
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