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Transhiatal Esophagectomy without Mediastinal
Manipulation for Lower Third Esophageal and Cardial
Cancers: The First Experience of a New Technique
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Abstract
Background: Considering the poor survival rate of patients with esophageal
cancers, mainly due to the disease effects and surgical co morbidities, we have
aimed to introduce a new method of Transhiatal Esophagectomy (THE) without
mediastinal manipulation for lower third esophageal and cardial cancers. It has
suggested that using this technique would decrease mentioned complications.
Methods: In this prospective study, patients with esophageal cancer who
referred for surgical treatment have enrolled and undergone to new method of
THE, without mediastinal manipulation. Pre and post-operative morbidities as
well as the duration of procedure, duration of hospital and ICU stay have
recorded. All patients have followed up or 4-40 months.
Results: In this study 53 patients with mean age of 55.2+/-10.3 years have
undergone esophagectomy, and then in 50 of them the new method has
performed. Median operative time and volume of blood loss was 120 minutes
and 130 ml, respectively. Median duration of hospital and ICU stay was 7 and 1
day, respectively. There were no Pre-operative mortalities, arrhythmia,
hemodynamic instability and mediastinal vessels injury. The most common co
morbidities have related to our new method were mediastinal pleura injury,
anastomotic leaks and anastomotic narrowing with 20%, 16% and 10% reported
rate, respectively.
Conclusion: The findings of current study have indicated that transhiatal
esophagectomy without mediastinal manipulation, has represented a safe and
effective method for treatment of lower third esophageal and cardial cancers
due to its potential advantages of decreased blood loss, being a less traumatic
procedure, minimal cardiopulmonary complications and low rate of hospital
mortality.
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Introduction
Esophageal carcinoma has been one of the most
common gastrointestinal cancers. It would be a
devastating disease and has considered as the sixth
leading causes of morbidity and mortality worldwide
[1, 2].It has estimated that 450000 people worldwide
have affected by the disease and its incidence rate
has shown an increasing trend during last decades
[3].
Reported 5-year survival for the disease has
ranged from 15% to 25% [4].The survival rate in
Iran and most developing countries were less than
their counterparts in developed countries [5, 6].

Surgery would be the most common and
important treatment approach in this group of
patients which provided proper disease free survival
and quality of life as most of the patients have
diagnosed in progressive or metastatic stages of the
cancer [7].
There were two main surgical options for
resection of esophageal carcinoma including
transthoracic (TTE) and transhiatal esophagectomy
(THE) and combination of the two methods [8].
Depending to the location of the tumor and
preference of the surgeon one of the options should
be selected. There were many evidences which
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indicated
the
superiority
of
transhiatal
esophagectomy than traditional esophagectomy [9,
10].
Though THE would be a wildly used but some
complication related to the method have reported.
However, mediastinal manipulation during THE
might result in arrhythmia and hypotension [11].
Then, several minimally invasive transhiatal
(MIE) techniques have developed to reduce the
comorbidities of THE. Different MIE methods have
aimed to minimize mentioned complications in
combination with the advantages of transhiatal
esophagectomy [12, 13].
There were many controversies regarding the
advantages of various MIE methods and as reported
in a recent review study, there would be no evidence
that MIE could be a better alternative for other
conventional esophagectomy techniques [14].
Considering the lower survival rate of patients
with esophageal cancer and surgical co morbidities,
in this study we have aimed to introduce a new
method of THE without mediastinal manipulation
for lower third esophageal and cardial cancers. It has
suggested that using this technique would decrease
mentioned complications.

Materials and Methods
In this prospective study, patients with
esophageal cancer who has referred to al-Zahra
hospital, affiliated to Isfahan University of Medical
Sciences, for surgical treatment from 2011-2014
have enrolled.
The diagnosis and staging of the cancer has
performed according to the AJCC classification [15].
Patients with lower third esophageal and cardial
cancers have included. Pre-operative upper GI
endoscopy and CT scan of chest and abdomen with
IV contrast have performed for clinical staging of
the malignancy. Evaluation of cardiopulmonary
system has done for all patients. Patients with
definite cardiac arrhythmia , CHF , FEV1 < 2 lit or
history of recent cardiac MI have excluded .In
addition patients with serum albumin <3.5gr/dl and
Hb<10mg/dl have excluded also.
After describing the method of the surgery,
written informed consent has obtained from each
patient.
All selected patients have undergone the new
method,
transhiatal
esophagectomy
without
mediastinal manipulation. Details of the method
have explained bellow. Pre and post-operative
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morbidities as well as the duration of procedure,
duration of hospital and ICU stay have recorded. All
patients have followed up or 4-40 months.
Surgical technique
After induction of general anesthesia, patients
have placed in supine position. Head has placed in
hyperextended position and turned to the right and
stabilized with an O-ring padded foam protector.
The skin has prepped from the left ear to the pubis
and laterally to the mid axillary lines .An upper
midline incision has made from the xiphoid to the
umbilical region.
The stomach has completely released based on
the right gastroepiploic artery without any
manipulation on pylori. A nasogastric tube has
inserted .Hiatus has widened or opened and cardial
region and lower third esophageal tumor has
released by gentle finger dissection. Vagus nerves
have cut.
The cervical esophagus has released with the
NG tube in it and then cut from thoracic inlet with
360 degree and then the distal part of the esophagus
has fixed to the NG tube.
The abdominal end of NG tube has pulled
above through gastroesophasieal junction for the
lower third esophageal cancers and through fundus
for cardial cancer.
Then, the fixed esophagus has exverted with a
gentle traction on the NG tube. After resection the
esophagus or esophagus and cardial region stomach
has repaired and pulled up via posterior mediastinum
as gastric tube. Finally anastomosis has performed in
the neck (Figure1 and 2).
Statistical analysis
Data has analyzed by using SPSS version 18
(SPSS Inc., Chicago, IL, U.S.A.). Mean/median has
calculated for continuous variables. Frequencies
have calculated for descriptive statistics.

Results
During this study 53 patients (30 men and 23
women) have undergone esophagectomy. Mean age
of patients was 55.2+/- 10.3 years. All patients had
stage III esophageal cancer at lower part of
esophagus (16 patients) and cardial (37 patients).The
histopathology of esophageal cancer at lower part of
esophagus and cardial were squamus cell carcinoma
and adenocarcinoma, respectively.
In selected 53 patients, 50 have undergone the new
modified transhiatal esophagectomy. Reminder 3
patients have undergone transhiatal esophagectomy,
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Figure 1. The new method of surgery, transhiatal esophagectomy without mediastinal manipulation.

Figure 2. The new method of surgery, transhiatal esophagectomy without mediastinal manipulation.

Table 1. Pre and post-operative complications, duration of hospital stay and operative time in patients
whose have undergone transhiatal esophagectomy without manipulation in mediastinum.
Hospitalization[median(range)]
-Duration of hospital stay(days)
-Duration of ICU stay(days)
Operation
- Operative time(min)
-Volume of blood loss(ml)
Pre and post-operative complications
- Arrhythmia
- Hemodynamic instability
- Meditational vessels injury
- Mediastinal pleura injury
- Anastomotic leaks
- Anastomotic narrowing
- Chyle leak
because we have needed mediastinal manipulation
for releasing and resection of esophagus.
Pre and post-operative complications, duration of
hospital and intensive care unit stay and operative
time have presented in Table1.
For 10 patients with mediastinal pleura injury, we
have used tube thoracostomy and managed them

7 (5-10)
1 (1-3)
115 (90-120)
130 (100-150)
0 (0%)
0 (0%)
0 (0%)
10 (20%)
8 (16%)
5 (10%)
0 (0%)
conservatively. There was not any mortality for
these cases.
Patients with post-operative anastomotic leaks have
managed conservatively.
During follow up, anastomotic narrowing has
reported in 5 patients who have managed using
balloon dilatation.
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Discussion
In this study we have reported a new modified
transhiatal esophagectomy without mediastinal
manipulation in Isfahan. Our findings have indicated
that the new introduced method had no operative
mortality and less related co morbidity.
As mentioned different minimally invasive
esophagectomy methods have introduced in order to
minimize post-operative morbidity. Different studies
have
indicated
that
minimally
invasive
esophagectomy have improved the short term
outcomes of the procedure, whereas they have not
shown significant superior effect for long term and
oncologic outcomes to TTE or THE. However, the
methods had their own complications and also have
considered as a high cost procedure [16-18].
In this study, we have introduced our new
experience with a modified THE, with minimal or
without mediastinal manipulation in order to provide
better outcome for patients with lower comorbidities
and low cost.
In this study, the rate of primary and postoperative morbidity was 0%, which was similar to
the results of some minimally invasive
esophagectomy methods and also better than many
others [19, 20].
The duration of hospital stay and ICU stay in
our introduced procedure has ranged between 5-10
days and 1-3 days, respectively. Our results were
similar to the results of many minimally invasive
esophagectomies such as robotically assisted
laparoscopic transhiatal esophagectomy and
laparoscopic transhiatal esophagectomy [21, 22].
Our results were similar to the results of Rizvi et al.
in Pakistan [23].
One of the advantages of this method was the
short operative time. It was shorter than many
reported operative time for minimally invasive
esophagectomy methods. The reported ranges were
between 200-350 minutes. In our previous report
regarding the outcomes of THE, mean of operative
time was 106 minutes [24].
Median of blood loss was 130 ml (100150ml).It was lower than TTE and THE and higher
than minimally invasive esophagectomy methods.
Mean of blood loss in our previous experience from
THE was 506 ml [24].
We have not found any cases with arrhythmia,
hemodynamic instability and mediastinal vessels
injury. In a recent study in Pakistan 1.96% of
patients
undergone
minimally
invasive
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esophagectomy have reported arrhythmia [23]. In a
Robotically assisted laparoscopic transhiatal
esophagectomy method 2 out of 18 patients have
reported arrhythmia. Rate of arrhythmia from THE
in our center was 50. 8% during and 11.2% after
mediastinal manipulation [24].
The most common co morbidities related to our
new method were mediastinal pleura injury,
anastomotic leaks and anastomotic narrowing with
20%, 16% and 10% reported rate, respectively. In
the study of Rezvi et al. anastomotic leaks and
anastomotic narrowing has seen in 5.88% and 9.80%
of patients. In a robot-assisted transhiatal
esophagectomy, the rate of anastomotic stricture
(n=7), and anastomotic leak (n=10), was 67.5% and
25%, respectively. The comparison of our findings
with the others has indicated that though they have
considered as major complications of the method,
but the rate would be lower than that reported by
other surgical approaches.
The limitation of current study was small
sample size of patients. It could justified by the fact
that the method was our first experience and it has
considered as pilot study.
The findings of current study has indicated that
transhiatal esophagectomy without mediastinal
manipulation has represented a safe and effective
method for treatment of lower third esophageal and
cardial cancers, due to its potential advantages of
decreased blood loss, a less traumatic procedure ,
and minimal cardiopulmonary complications and
low rate of hospital mortality.

Conclusion
Considering the low survival rate due to the
nature and pre-operative complications of
esophageal cancer, the best method for resection
would be T.H.E for locally advanced lower third and
cardial tumor but manipulation of mediastinal
structure during esophagectomy causes arrhythmia
and hypotension that might be dangerous. To reduce
these complications, we have explained this new
method that have examined on 50 patients. This
method would be easy and safe, and then we have
not found such as this complications.
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