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D ABsTRACT

Objective: To observe the perioperative morbidity and mortality rates of 100
transhiatal esophagectomies operated for esophageal carcinoma in a surgical
unit of a tertiary care hospital.

Methodology: Data pertaining to all patients that had undergone transhiatal
esophagectomy from Feb, 2012 to Jan, 2014 were reviewed. The study group
comprised 100 patients. Indication for surgery was esophageal cancer.

Results: Perioperative morbidity and mortality i.e. morbidity and mortality
during the first 30 days, were studied. Two patients died during the postoper-
ative period in hospital. The anastomotic leakage rate was zero. No dysphagia
was found during one month of postoperative period. Overall survival was
98% for the first 30 days of surgery.

Conclusions: Transhiatal esophagectomy has been common stay and a safe
rather feasible procedure. Oncological therapy has its role and better results
are found in centers where the procedure is frequently performed.
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D NTRODUCTION

Treatment of esophageal carcinoma has always
evolved as surgery is the inevitable but justified mo-
dality of treatment that can offer long term survival'.
Esophagectomy demands a great degree of skill apart
from a fit patient able to sustain the trauma from sur-
gery. It can be done with and without having to open
the thoracic cavity, that leads to higher morbidity in case
of the later. Oncologically the over all benefit has large-
ly been challenged with varying conflicts of interest.
Longterm survival in case of the more lesser approach
as such is the cases in this study the out come is similar
to the transhiatal approach?. Results of esophagectomy
are greatly influenced by institution volume3*.

I meTHODOLOGY

Approval from the ethics committee of our hospital
was obtained and no conflicts of interests were declared
as both procedures for esophagectomy were in practice.

JPMI VOL. 29 NO. 2

A prospective database was maintained for patients un-
dergoing transhiatal esophagectomy since February
2012. After one year the data was analyzed. The patient
was informed about his/her inclusion in the study and
an informed consent was obtained. The patients were
admitted after a diagnosis from the outpatient depart-
ment. During this period 100 patients underwent tran-
shiatal esophagectomy. In all patients the indication for
surgery was carcinoma of the esophagus.

PREOPERATIVE ASSESSMENT

The preoperative assessment was done through clin-
ical examination, endoscopy with biopsies and contrast
enhanced computerized tomography. The patients were
staged in accordance 6th American Joint Committee on
Cancer as a TNM classification’. Patients without ev-
idence of distant spread but locally advanced disease
were subjected to neoadjuvant therapy®. All patients
were given preoperative incentive spirometry and pre-
operative nutritional support to moderate and severe
malnourished patients.
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SURGICAL TECHNIQUE

Patients were placed in supine position. Adequate
neck extension using shoulder block was done. Fol-
lowing an upper midline incision the abdominal cavity
was explored and assessed for resectability. An upper
midline laparotomy incision was made and abdominal
cavity explored. Esophageal hiatus widened and tumor
resectability assessed per operatively. Stomach was mo-
bilized with minimum gastric trauma with great care
to preserve the right gastroepiploic arcade and use of
vessel sealing energy devices away from gastroepiploic
artery. Proximal duodenum was mobilized to minimize
tension on stomach tube during transport to cervi-
cal region. Maintaining adequate length the remnant
stomach the was transected from the esophagus was
shaped into a tube using linear cutting staplers. Care
was taken to over run the suture line with a running
vicryl suture. A digital pyloromyotomy was performed.
Stomach was transported to the cervical region using
simple tubes to guide the tubularised stomach through
the posterior mediastinum to the neck on left side. Dig-
ital pyloromyotomy was performed as a routine in every
case. Oblique Cervical incision was made along the me-
dial border of the sternocleidomastoid muscle and cer-
vical esophagus was reached through careful dissection
using gentle digital traction. Cervical esophagus was
divided at the level of sternal notch. Esophageal mu-
cosa was divided about 2 cm distal to muscle layer to
provide enough mucosal length for anastomosis after
spontaneous mucosal retraction. Esophagus was anas-
tomosed to the apex of gastric tube about 2 cm anterior
to staple line in an end to end fashion with hand sewn
interrupted 2/0 Vicryl suture. The already in place naso-
gastric tube was advanced so that the eyes of the tube
lay beyond the anastomosis providing adequate gastric
decompression in the postoperative period. Drain in in-
ferior mediastinum with multiple pores for stomach bed
drainage and a witzel jejunostomy for later postopera-
tive nutrition was also performed.

POSTOPERATIVE MANAGEMENT AND
OUTCOME ASSESSMENT

Patients were kept in ICU in postoperative period
for vitals monitoring and ventilator support if needed.
Patients were allowed on incremental basis on the sec-
ond post-operative day with clear liquids after removal
of the nasogastric tube. They were started on incen-
tive spirometry and TED stocking were routinely used
for DVT prophylaxis. Gradual increments on oral diet
was adjusted accordingly with the ongoing nutritional
requirements that was initially parenteral and through
the feding jejunostomy. Patients were discharged when
they were able to tolerate oral feeding with adequate
caloric intake. The feeding jejunostomy was removed
after six weeks. During this period patients were ad-
vised to feed through both oral and enteral route. Date
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of post operative morbidity was documented and later
analyzed which included injury to the recurrent laryn-
geal nerve, chylothorax, anastamotic leak, and thoracic
complications such as empyema. Non surgical compli-
cations were also documented.

B RresuLts

From Feb 3, 2012 to Jan 31, 2014 total 100 patients
were operated for carcinoma esophagus. Sixty seven
patients were male and thirty three females. All these
patients underwent THE. Mean age was 55 years. Ad-
enocarcinoma was found in 61% and Squamous cell
carcinoma in 39%. Eighty two patients were belong-
ing to Afghanistan. Seven patients were from FATA
(North-Western tribal areas of Pakistan) and the rest
were from the Khyber Pukhtunkhwa province of Paki-
stan. Only four patients presented with Stage | disease
that was referred by gastroenterologist after endos-
copy and biopsy for long standing Barrett's Esopha-
gus. Twenty two patients presented with Stage Ila and
twenty nine patients presented with Stage Ilb. Forty five
patients presented with Stage Il disease of which fif-
teen patients were render operable with neoadjuvant
therapy by down staging their tumors. Upper third
tumors, defined as those extending from the thoracic
inlet to the level of the carina, or from approximately
19 cm to 25 cm from the upper incisors at endosco-
py, were found in two patients. These two patients had
their tumor just at the level of carina with most of the
tumor bulk located proximal to the level of carina. Mid-
dle third tumors i.e. involving the esophagus from the
level of the carina to a point approximately 5 cm above
the esophagogastric junction, roughly 25-35 cm from
the incisors, were found in thirty two patients and distal
third tumors, involving the esophagus from 35 to 40 cm
from the incisors, were found in sixty six patients. Lymph
nodes harvested were 14-35 lymph nodes. Tumor free
resection margins were obtained in 93 cases. No intra-
operative complications were encountered. Estimated
blood loss was much less, about 320ml per case due
to use of Harmonic device. Postoperative ICU stay was
from 3-8 days with mean ICU stay of 5 and half day.
Three patients needed mechanical ventilation from 24
to 72 hours. No patient developed anastomosis leak,
mediastinitis or left recurrent laryngeal nerve palsy. Re-
spiratory problems developed in eleven patients in the
form of atelectasis, pleural effusion, pneumothorax or
pneumonia. One patient died because of postoperative
ventilator associated pneumonia and other died due to
aspiration of gastric contents. Eight patients contract-
ed surgical site infection, of which four patients had
laparotomy incision infection, two patients developed
cervical wound infection, and two patients got infection
of both laparotomy and cervical incisions. All of them
safely recovered with meticulous wound care and an-
tibiotics.
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I piscussion

Different surgical approaches have been practiced
for esophagectomy keeping in view the anatomical lo-
cation of tumor and extent of disease. Conventionally, a
transthoracic esophagectomy (TTE) have been practiced
for esophageal cancers of middle and upper esophagus
and a transhiatal esophagectomy (THE) performed for
cases where the mass is low and accessible through the
hiatus.

A 2001 meta-analysis of a large number of cases over
a span of ten years and including several studies on the
topic were evaluated revealing response with those un-
dergoing transhiatal esophagectomy®. However, operat-
ing time was comparatively lower for THE than TTE'0, ™6,
We didn't encounter any anastomotic leak, mediastini-
tis, recurrent laryngeal nerve injury or chylothorax, that
may be because of very high number of cases i.e. about
50 cases per annum operated in our unit, the expertise
of surgical team including very experienced general and
thoracic surgeons, refined surgical technique employed,
preoperative nutritional build up, preoperative smoking
cessation and dedicated postoperative care. Stomach
mobilization with minimum trauma, careful preserva-
tion of right gastroepiploic arcade®, kocherization of
proximal duodenum, creating ample mediastinal tun-
nel®, dividing proximal esophagus at sternal notch level
and dividing esophageal mucosa about 2 cm distal to
the division of esophageal muscles were the key factors
to obtain a tension free anastomosis.

High volume center, Surgeons expertise and surgical
techniques employed were the factors that influenced
the anastomotic leak rate. We didn't observe any case
with empyema, pleural effusion, pneumothorax and
mediastinitis. Surgical technique'?, routine use of bilat-
eral chest drains and mediastinal drain prevent any col-
lection in these areas. Careful dissection in cervical re-
gion, dissection in correct tissue planes, and avoidance
of using retractors prevent injury to recurrent laryngeal
nerve's.

Obtaining tumor free resection margins is the main
conflict while doing a THE. However in only 7 patients
we didn’t get a tumor free resection margins, the high-
est failure was in upper mediastinal tumor resection
where one of the two patients had proximal resection
margins involved. In tumors of middle esophagus, 2 pa-
tients out of 32 had tumor resection margins involved
by tumor and in 4 patients with tumor in lower esoph-
agus tumor free resection margins were not obtained.
Circumferential resection margins were involved in 4
patients. We are of the opinion that upper third esoph-
ageal tumors should not be resected with a THE™, the
two of our patients had a borderline upper third esoph-
ageal tumors that were resected with THE. Neoadjuvant
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therapy was given to 21 patients, of which 11 patients
get their tumor down staged and they were included in
this study group.

Some controversy on the part of the minority who
believe that an aggressive mediastinal lymphadenec-
tomy is an important aspect of the surgical treatment
of esophageal cancer still engenders the appropriate-
ness of THE in patients with carcinoma®. The lymph
node dissection for our patients with cancer treated
with THE remained comparable with those reported af-
ter transthoracic esophagectomy. After having a great
experience in operating carcinoma esophagus patients
for long time and institutionally mastering the THE, we
think that a comparable oncological resection is possi-
ble through THE in carcinoma esophagus patients, while
avoiding the morbidity of TTE. The number of lymph
nodes harvested were, 16 to 47 and micro metastasis
were found in 2-16 lymph nodes in 88 patients.

We are assessing these patients from time to time
and will review our paper after sometime to know about
the tumor recurrence, anastomotic stricture, survival
benefit in these patients.

One of the main issues is the demographic of car-
cinoma esophagus in our set up, the adenocarcinoma
is on rise as the global trend is, but the geographical
distribution is really worrisome. Eighty percent of the
patients were from Afghanistan and 7% were from FATA,
the tribal belt of Pakistan that is adjacent to Afghanistan.
Excessive use of hot green tea (hot beverages), snuff ad-
diction and drinking springs water may be predisposing
factors in Afghans®', however our observation is that the
prevailing war and use of weapons of mass destruction
in Afghanistan for long time has some association with
increase in incidence of carcinomas in Afghan nation, as
not only carcinoma esophagus but almost every type of
cancer is on rise in the people of Afghanistan,special-
ly, Upper Gl tumors, soft tissue sarcomas, brain tumors
and urinary tract cancers.

I concLusion

Transhiatal esophagectomy has been common
stay and a safe rather feasible procedure. Oncologi-
cal therapy has its role and better results are found in
centers where the procedure is frequently performed.
Esophageal cancer is a deadly disease however surgery
can provide survival benefits if done in early stages and
later on surgery is the best palliation as well. Based on
our experience of decreased perioperative mortality
and morbidity, oncological resection margins clearance
and number of harvested lymph nodes comparable to
TTE, we advocate a transhiatal approach for tumors of
middle and lower third of esophagus if done in a high
volume center with expert oncological surgery team.

99



PERIOPERATIVE MORBIDITY AND MORTALITY IN 100 CASES OF TRANSHIATAL ESOPHAGECTOMY

D REFERENCES

1.

10.

11.

12.

Wu PC, Posner MC. The role of surgery in the manage-
ment of oesophageal cancer. Lancet Oncol 2003;4:481-8.

Chang AC, Ji H, Birkmeyer NJ, Orringer MB, Birkmeyer JD.
Outcomes aftertranshiatal andtransthoracic esophagec-
tomy for cancer. Ann Thorac Surg 2008;85:424-9.

Halm EA, Lee C, Chassin MR. Is volume related to
outcome in healthcare. A systematicreview and meth-
odological critique of the literature. Ann Intern Med
2002;137:511-20.

Dudlei RA, Johansen KL, Brand R, Rennie DJ, Milstein A.
Selective referral of high volumehospitals: estimating po-
tentially avoidable deaths. JAMA 2000;283:1156-66.

Birkmeyer JD, Siewers AE, Finlayson EV, Stukel TA, Lucas
FL, Batista I, et al. Hospitalvolume and surgical mortal-
ity in the United States. N Engl J Med 2002;346:1128-37.

Dimick JB, Cowan JAJr, Allawadi G, Wainess RM, Up-
church GR Jr. National variationinoperative mortality
rates for esophageal resection and the need forquality
improvement. Arch Surg 2003;138:1305-9.

Sobon LH, WC. TNM Classification of malignant tumors.
6th ed. New York: Wiley; 2002.

Eisenhauer EA, Therasse P, Bogaerts J, Schwartz LH, Sar-
gent D, Ford R, et al. New responseevaluation criteriain
solid tumours: revised RECIST guideline (version 1.1).
Eur J Cancer2009;45:228-47.

Orringer MB, Marshall B, Chang AC, Lee J, Pickens A, Lau
CL. Two thousand transhiatalesophagectomies changing
trends, lessons learned. Ann Surg 2007;246:363-4.

Wani AH, Mushtaq M, Ganie FA, Kasana RA, Mir SA. A
study on outcome of varioussurgical modalities for low-
er third esophageal cancer a single center experience.
CIBTech J Surg2013;2:37-51.

Barreto JC, Posner MC. Transhiatal versus transthoracic
esophagectomy for esophagealcancer. World J Gastro-
enterol 2010;16:3804-10.

Pines G, Klein Y, Melzer E, Idelevich E, Buyeviz V,
Machlenkin S, et al. One hundredtranshiatal esophagec-

JPMI VOL. 29 NO. 2

13.

14.

15.

16.

17.

18.

19.

20.

21.

tomies: asingle-institution experience. Isr Med Assoc J
2011;13:428-32.

Davies AR1, Forshaw MJ, Khan AA, Noorani AS, Patel VM,
Strauss DC, et al. Transhiatalesophagectomy in a high vol-
ume institution. World J Surg Oncol 2008;6:88.

Orringer MB, Marshall B, lannettoni MD. Transhiatal
esophagectomy: clinical experienceand refinements. Ann
Surg 1999;230:392-400.

Urschel JD. Esophagogastrostomy anastomot-
ic leaks complicating esophagectomy: a review. Am J
Surg1995;169:634-40.

Urschel JD. Gastric conditioning. Recent Results Cancer
Res 2000;155:135-44.

Orringer MB. Transhiatal esophagectomy without thora-
cotomy. Oper Tech Thorac Cardiovasc Surg 2005;10:63-
83.

Bakhos CT, Fabian T, Oyasiji TO, Gautam S, Gangadharan
SP, Kent MS, et al, Impact of thesurgical technique on pul-
monary morbidity after esophagectomy. Ann Thorac Surg
2012;93:221-6.

Sweed MR, Edmonson D, Cohen SJ. Tumors of the esoph-
agus, gastroesophageal junctionand stomach. Sem Oncol
Nurs 2009;25:61-75.

De Giacomo T, Trentino P, Venuta F, Tsagkaropoulos S,
Berloco PB, Diso D, et al. Surgicaltreatment of esophageal
carcinoma with curative intent: analysis of a single center
experience. J Cardiothorac Surg 2013;8:52.

Bilal A, Baseer A, Ahmad M, Imran M, Abid M, Kalim-
ullah M. Early results ofoesophagectomy for carcinoma
oesophagus in 1008 cases. J Ayub Med Coll Abbot-
tabad 2010;22:109-14.

CONTRIBUTORS
MM and MAK participated in planning of study,

data analysis and manuscript writing. MA supervised
the study and helped in manuscript writing. NA, MZ
and MA helped in data management. All authors
contributed significantly to the final manuscript.

100



