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Introduction:
Esophageal resection is the only curative

therapy for patients with esophageal
carcinoma.1 Although a variety of retrospective
studies had demonstrated improvements in
short term outcomes in recent years, changes
in long term survival over time are not well
established.2 Advances in surgical planning,
operative technique, and perioperative care
had resulted in improved short term outcomes.
Experienced centers now reporting, 30-day
mortality rates of less than 5%, even with major
resections.3

For years the procedure of choice for
esophageal resection has been the Lewis-
Tanner operation, in which the tumor and
periesophageal tissue with its adjacent lymph
nodes are resected through a right sided
thoracotomy in combination with a

laparotomy.4 In the past decades, two major
surgical strategies to improve survival rates
had emerged. The first strategy uses radical
resection to improve the cure rate, i.e., en block
transthoracic resection (including the azygos
vein, thoracic duct, overlying pleura, and
pericardium).5 Alternatively, one could attempt
to decrease early postoperative morbidity and
mortality rates  by limiting the extent of the
operation. That outcome might be achieved
by a transhiatal resection in which the
esophagus  i s  r e sec ted  th rough  a
cervicoabdomianl approach, thus avoiding a
formal thoracotomy.6

The current clinical trial was undertaken to
compare the perioperative complications and
2-years outcomes of limited transhiatal
resection (THR) versus extended transthoracic
resection (TTR) for patients with carcinoma
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Abstract
There is much controversy about the surgical approach to esophageal carcinoma: should

an extensive resection be done to optimize long term survival or should the extent of the operation
be limited to obtain lower perioperative morbidity and mortality rates? Thirty-one patients with
carcinoma of the lower third of the esophagus who were clinically fit for either transhiatal
resection (THR) or transthoracic resection (TTR) were prospectively randomized to THR (16
patients) and TTR (15 patients). Patients of the two groups were comparable in age, sex,
preoperative tumor staging, and pulmonary and cardiac risks for surgery. There was no significant
difference in the operative complications among both groups. However, the amount of blood
loss was significantly more in the TTR group (P <0.05), and the mean operating time was
significantly longer in the TTR group (P <0.00l). There was no difference in postoperative
ventilatory requirements, and mean hospital stay between the two groups. There were higher
pulmonary complications in the TTR group compared to higher incidence of anastomotic leakage
and unilateral vocal cord paralysis in the THR group. However the differences were not
statistically significant (P >0.05).  There was no 30-day mortality in the THR group but there
were 2 mortalities in the TTR group from mediastinitis (1 patients) and pulmonary embolism
(1 patient). The median survival rates were 19 and 16.5 months, respectively, for the THR and
TTR groups (P>0.05). In conclusion, although there was no demonstrable statistical difference
in results between THR and TTR approaches, the THR approach is preferred as early survival
rate are better and should be considered for all cases with adenocarcinoma of the lower end
of the oesophagus.
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of the lower third of the esophagus to assess
the overall value of both techniques.

Patients and methods:
This study included 31 patients admitted to

Ain Shams university hospitals with
histologically confirmed adenocarcinoma of
the distal esophagus between April 2002 and
September 2007. They included 21 males and
10 females; mean age, 56 years (range, 42–69).

The 31 patients were prospectively
randomized to two groups:

Group 1: Comprised of 16 patients who
underwent transhiatal resection (THR). They
included 10 males and 6 females; mean age,
58 years (range, 44–69).

Group 2: Comprised of 15 patients who
underwent transthoracic resection (TTR). They
included 11 males and 4 females; mean age,
56 years (range, 42–68).

The eligible patients had histologically
confirmed adenocarcinoma of the distal
esophagus, did not show evidence of distant

metastases (including the absence of
cytologically confirmed tumor-positive cervical
lymph nodes and irresectable celiac lymph
nodes), and did not have irresectable local
disease.

Patients had to be in adequate physical
condition to undergo major surgery (as
indicated by their assignment to American
Society of Anesthesiologists class I or II7).
Exclusion criteria were previous or coexisting
cancer, previous gastric or esophageal surgery,
application of neoadjuvant chemotherapy
and/or radiation therapy, and distal extension
of the tumor that made it impossible for the
surgeon to construct a gastric tube. The
preoperative diagnostic work-up consisted of
endoscopy with biopsy and histologic
examination, thoraco-abdominal CT scan,
barium swallow, ultrasonography of the
abdomen and neck (with biopsy if indicated),
chest radiography, indirect laryngoscopy, and
bronchoscopy if tumor ingrowth in the upper
airway was suspected.

Table (1):  Patients demographics and tumor characteristics.

Sex
Males
Females

Stage according to the Union Internationale Contre le Cancer 1997 system
O/I
II
III
IV

TTR THR P value

> 0.05
Age in years

Mean (range) 58 (44-69) 56(42-68)

11
4

10
6

> 0.05
> 0.05

4
3
2
-

3
5
1
-

> 0.05
> 0.05
> 0.05

Operative technique - Transhiatal resection
(THR)

The transhiatal resection (THR) procedure
was performed like described by Sugarbaker
et al.,8 the esophagus was dissected under
direct vision through the widened hiatus of the
diaphragm, at least up to the inferior pulmonary
vein. The tumor and its adjacent lymph nodes
were dissected en bloc. A 3-cm-wide gastric
tube was constructed. The left gastric artery

was transected at its origin, with resection of
local lymph nodes. Celiac lymph nodes were
dissected only when there was clinical suspicion
of involvement. After right-sided mobilization
of the cervical esophagus, the intrathoracic,
normal esophagus was bluntly resected from
the neck to the abdomen with use of a vein
stripper. Esophagogastrostomy was performed
in the neck, without cervical lymphadenectomy.
Figures(1-9) illustrate the technique
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Operative technique - Transthoracic
resection (TTR)

The transhiatal resection (THR) procedure
was performed like described by Sugarbaker
et al.,8 posterolateral thoracotomy was the first
step in transthoracic resection with extended
en bloc lymphadenectomy. The thoracic duct,
azygos vein, ipsilateral pleura, and all
periesophageal tissue in the posterior
mediastinum were dissected en bloc. The
specimen included the lower and middle
mediastinal, subcarinal, and right-sided
paratracheal lymph nodes (dissected en bloc).
The aortapulmonary-window nodes were
dissected separately. Through a midline
laparotomy, the paracardial, lesser curvature,
left-gastric-artery (along with lesser curvature),
celiac trunk, common-hepatic-artery, and
splenic-artery nodes were dissected, and a
gastric tube was constructed. The cervical
phase of the transthoracic procedure was
identical to the transhiatal procedure, but a left
sided approach was used.5 In both procedures,
the origin of the left gastric artery was marked.
Subcarinal nodes were marked separately in
case of a planned transthoracic resection.

The resection specimen was carefully
palpated for the presence of lymph nodes and
subsequently dissected. All lymph nodes
identified by the pathologist were collected in
separate boxes and marked according to
location, then cut into 2 with both sides stained
with hematoxylin and eosin. Tumors were
assigned pathologic tumor-node-metastasis
stages according to the Union Internationale
Contre le Cancer 1997 system.9 ,10

Operative and postoperative data were
collected prospectively. The main outcome
measures were postoperative complications,
mortality, and, survival. Operating time was
measured from skin incision to completion of
wound closure. Hospital stay was measured
from the date of operation to the date of
discharge. Hospital mortality was defined as
death within the same hospital admission for
surgery. Survival was measured from the date
of operation.

All continuous values were expressed as
mean ± SE of mean unless otherwise stated.
Univariate analysis was performed by Mann-
Whimey U test for continuous variables and
by chi-square test (with Yates’ correction when
appropriate) for categorical variables..
Statistical analysis was performed with
standardized biomedical statistical software
(SPSS/PC+, SPSS, Chicago, Illinois). Statistical
significance was taken when P <0.05.

Results:
A total of 31 patients with adenocarcinoma

of the distal esophagus were randomly assigned
to limited THR or to extended TTR with en
bloc lymphadenectomy. Patients of the two
groups were comparable in age, gender,
preoperative tumor staging, and pulmonary
and cardiac risks for surgery.

Operative complications are given in
Table(2). There were no important differences
between TTR and THR except for the amount
of blood loss which was higher in the TTR
group and the duration of surgery which was
longer in the TTR group.

Post-operative complications were tabulated
in Table(3). Higher rate of pulmonary
complications were recorded in the TTR group
but anastomotic leak and vocal cord paralysis
were more frequent after THR resections.

ICU and hospital stay were longer in the
TTR group when compared to the THR group.
There was no mortality in the THR but 2
patients died in the TTR group, one from
mediastinitis and the other from pulmonary
embolism.

Table(2) shows the operative complications
and Table(3) mentions the perioperative
morbidity and mortality.



Table (2): Operative complications.
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Tracheo-bronchial tear

Significant bleeding

Blood loss

Operative time

–

2

1500 ml

305

–

1

900 ml

210

> 0.05

< 0.05

<0.001

Operative complications TTR THR P value

Table (3): Postoperative complications, hospital stay and 30-day mortality.

Figure (1): A and B Cervical incision and tape around the esophagus.

Figure (2): Delivery of the esophagus. Figure (3): Palpation of the mass at lower end
of esophagus.

TTR THR

Cardiac complications

Pulmonary complications

Anastomotic leak

Vocal cord paralysis

30-day mortality

Chylous leakage

Wound infection

ICU stay (days)

Hospital stay

9

1

-

-

4

7

17

2

4

3

1

-

2

3

14

-
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Figure (4): A and B Delivery of the fundus of the stomach.

Figure (5): A and B Widening of the hiatus.

Figure (6): A and B Fashioning of the gastric tube.

Figure (7): A and B Preparing for anastomosis in the neck.
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In all patients, the operation was performed
at least 2 years earlier, ensuring a minimal
potential follow-up of 2 years (range 2–4.4
years). During follow-up, 17 patients (54.8%)
had deceased; 2 patients (6.5%) died in-hospital
because of postoperative complications
Table(4). Overall 2-year survival was
comparable between patients after transhiatal
resection (50%) and patients after transthoracic
resection (40%, P > 0.05) Figure(10).

11 patients of the THR group and 9 patients
of the TTR group have developed recurrence
(P >0.05). The sites of recurrence were similar
in the two groups. The time to develop
recurrence in the two groups of patients was
not different statistically. Two patients of THR
group developed benign anastomotic strictures
that required endoscopic dilatation. The median
survival rates were 19 and 16.5 months,
respectively, for the THR and TTR groups (P
> 0.05).

Figure (8): Pyloromyotomy. Figure (9): Delivery of the esophagus.

Table (4): Follow-up at 2 years of 31 patients who underwent resection after randomization
to either transhiatal esophagectomy or transthoracic esophagectomy.

Status at the last follow-up P value
TTR

(n=15)
THR

(n=16)

Alive

Deceased

Without recurrence

With recurrence

Locoregional

Distant

Both

Patients Percent Patients Percent

6

9

6

2

6

1

40

60

40

13.3

40

6.7

8

8

5

4

5

2

50

50

31.25

25

31.25

12.5

> 0.05

> 0.05

> 0.05

> 0.05

> 0.05

> 0.05
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Discussion:
There has been much debate about the

optimal type of resection for esophageal cancer
namely adenocarcinoma.11-14 The less
aggress ive  surg ica l  approach ,  for
adenocarcinoma of the esophagus namely the
transhiatal approach is justified by findings
derived from studies investigating the spread
of lymph nodes in cases of adenocarcinoma,
allowing to conclude that the lymph node
metas tases  assoc ia ted  wi th  d i s ta l
adenocarcinomas are initially seen to
metastasize into the lymph nodes in the vicinity
of the tumour and only later into the lymph
nodes of the upper mediastinal region.15,16

Recent analysis did not demonstrate a
relevant difference in survival for patients with
N0 and N1 stages undergoing transhiatal or
t r a n s t h o r a c i c  e s o p h a g e c t o m y  f o r
adenocarcinoma.3 It is questionable and has
statistically not proved significant in a
prospective randomized study by Hulscher et
al.6 if an extensive mediastinal lymph node
dissection in addition to the clearance of
abdominal lymph nodes offers any prognostic
advantages in adenocarcinoma of the esophagus
considering the increased morbidity associated
with the transthoracic approach.

When comparing the perioperative
complications between transthoracic and
transhiatal procedures. There was a low risk
of injury to the major airways or major
haemorrhage during transhiatal resections. In
the study of Gockel et al., 3 blood loss was
greater after transthoracic resections, and in
their study, blood loss was even doubled in

the transthoracic resection group. The operative
time was longer for the transthoracic resections
and this was also apparent in the results of the
present study.

Theoretically, transthoracic resections have
the disadvantages of a formal thoracotomy,
which might result in a higher number of
pulmonary complications. This was confirmed
by the present data and this also might explain
the prolonged stay in ICU in this group as
reported by Hulscher et al.,6 and Chu et al.,17

and confirmed by the present study.
For thoracic resections, the anastomosis can

be made cervically, but often it is made in the
chest.5 During transhiatal procedures, the
anastomosis is always made in the neck.8 A
cervical anastomosis carries a higher risk of
leakage than an intrathoracic anastomosis, but
the risk of (highly lethal) mediastinitis
diminishes when leakage occurs.18-20 However,
most cervical leakages are subclinical, i.e.,
only seen radiologically, and do not require
surgical exploration because they resolve
spontaneously 10 to 35 days postoperatively.
When surgical drainage is required, opening
the cervical incision almost always provides
sufficient drainage6,20-22 and this matches with
the results of the present study where 3 patients
in the transhiatal group developed anastomotic
leak which resolved spontaneously in contrast
to the single case who had leak in the
transthoracic approach but died from
mediastinitis.

Vocal cord paralysis from recurrent
laryngeal nerve injury was reported only in
trashiatal resections in the present study and

Figure (10): Overall survival of all patients after transhiatal (red line) or transthoracic
(green line) esophagectomy (P >0.05).
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this differs from others results,23-25 who
reported injury after both approaches. This
might be explained by the fact that in their
study there was cervical dissection and the
anastomosis was constructed in the neck with
the transthoracic approach in some cases.

Twenty years ago the average hospital
mortality rate after resection of esophageal
carcinoma was 29%.25 Ten years later the
resection mortality rate was more than halved
to 13%.26 Today, the average hospital mortality
rate is almost halved again: when all data were
combined the hospital mortality rate was 7.5%.
Mortality rates varied widely (0% to 27.8%)
and decreased with increasing the experience
and a higher hospital volume. In experienced
centers, hospital mortality rates should be
below 5%.27

30 day in-hospital mortality rate was higher
after transthoracic resections; despite that many
surgeons perform transhiatal resections on
older patients with more comorbidity. This
finding was confirmed by Rindani and
coworkers,28 who reviewed the literature from
1986 to 1996 and found the mortality rates,
9.5% for Lewis-Tanner resections compared
with 6.3% for transhiatal resections and this
differs with the results of this study, where
there was 2 mortalities in the TTR group with
no mortality in the THR group and this might
be attributed to the small number of patient in
the present study.

During follow up, the three patients that
developed anastomotic leakage from the THR
group developed stricture that required only a
single dilatation but none from the TTR
developed anastomotic stricture.

The reason for the anastomotic leak is
attributed to insufficient blood flow at the distal
end of the gastric tube.29 Kawai et al.30

described a technique to improve the
vascularity of the gastric tube by anastomosing
the short gastric vessels  end to end with the
recipient vessels available at the neck.

In this study, we demonstrate that there is
no significant 2 years overall survival benefit
for either approach, Results of nonrandomized
and retrospective studies had been controversial
in this respect.18-20,31 Patients with carcinoma
of the lower third of the esophagus had a 40%
overall 2-year survival benefit if operated via

the extended transthoracic approach, in
comparison to 50% 2-year overall survival if
operated via the limited transhiatal approach.
These findings are in line with those recently
published by Sasako et al.,14 In a randomized
trial, they compared the extended left
thoracoabdominal approach with the limited
transhiatal approach for cancer of the lower
third esophagus. Also in that study, no survival
difference was found with either approach.

The advantage of the TTR approach is to
allow a more complete clearance of involved
lymph nodes and, theoretically, provide a better
chance for long disease free  survival. However,
the present prospective randomized study
revealed no difference in the occurrence and
the sites of recurrence as well as survival
between the two groups. Randomized study
by Goldminc et al32 also demonstrated similar
disease free survival between the two
approaches irrespective of the lymph node
status.

In conclusion, survival rates after THR is
equivalent to or better than that seem  after
TTR and hence transhiatal esophagectomy
should be considered in all patients requiring
esophagectomy for benign or malignant
disease, even adenocarcinoma of the lower
end of the esophagus.
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