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BACKGROUND/AIMS
We aimed to compare the efficacy and safety of transthoracic and transhiatal surgical approaches for esophageal cancer in our clinic.

MATERIAL and METHODS

The records of patients who underwent curative resection for esophageal cancer between 2011 and 2019 were retrospectively reviewed.
Patients were divided info two groups according to the surgical approach: Group |, transhiatal esophagectomy (THE); and Group 2,
transthoracic esophagectomy (TTE). Demographics, preoperative stages, intraoperative findings, postoperative morbidity, mortality, and
mean survival were compared.

RESULTS

Group | (THE) had Il patients and Group 2 (TTE) had 19 patients. The groups were similar in terms of age, sex, and preoperative stage
(p=0.5). Surgery duration (p=0.002) and the number of dissected lymph nodes (p=0.048) were significantly higher in the TTE group, but
intraoperative blood loss (p=0.801), postoperative hospital stay (p=0.414), postoperative complication rates (p=0.734), postoperative
mortality (p=0.393), and mean survival time (p=0.164) were not significantly different between the groups.

CONCLUSION

Comparing the TTE and THE surgical techniques performed for esophageal cancer in our clinic, the surgery time was longer for TTE,
which allowed for more lymph node dissection; however, TTE showed similar morbidity and mortality rates as THE, and the type of
surgical approach did not affect postoperative mortality, major morbidity rates, anastomosis complications, length of hospital stay, or
survival time. We believe that these results are due to the low number of patients in the study, the fact that more experienced surgeons
had performed THE in the first 4 years, and that esophagectomy cases were not performed by a single surgical team in our clinic.
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INTRODUCTION

Esophageal carcinomaiis the eighth most common cancer worldwide and the sixth most common cause of cancer-related
deaths (I). There are two main subtypes of esophageal cancer, and each have distinct epidemiological and biological
characteristics: esophageal squamous cell carcinoma (ESCC) and esophageal adenocarcinoma (EAC). There is a high
correlation between ESCC and smoking, alcohol abuse, and chronic inflammation; EAC, however, is typically associated
with Barrett’s metaplasia, gastroesophageal reflux disease, and obesity (2).

Today, esophageal cancer still has a high mortality rate and a poor prognosis, despite improvements in surgical fechniques
and improved preoperative and postoperative care and conditions. The 5-year survival rate for all patients is less than 20% (3).

Treatment of esophageal cancer is with surgery, radiotherapy, chemotherapy, or a combination of all three. Today, the most
effective tfreatment of esophageal cancer can be achieved by surgery (2, 4). Various methods are used in the surgical treat-
ment of esophageal cancer, with the Ivor Lewis (fransthoracic esophagectomy [TTE]) and Orringer (franshiatal esophagec-
tomy [THE]) methods being the most commonly used.
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Transthoracic Esophagectomy (TTE) is typically performed by
laparotomy followed by right thoracotomy and intrathoracic
anastomosis (Ivor Lewis procedure), first described in two stages
in 1946 (5). THE was first performed by Turner for esophageal car-
cinoma in 1933 (6). In 1978, Orringer supported THE, claiming that
a blunt dissection without thoracotomy was safer and better tol-
erated than combined transthoracic and abdominal surgery (7).

Although both THE and TTE are accepted surgical techniques
for esophageal cancer management, there is controversy in the
literature as to which of these techniques is superior (8-10). Un-
fortunately, there is as yet no evidence-based optimal surgical
approach to esophagectomy (I, 12). There has been, and con-
tinues to be, important debate regarding the optimal surgical
approach (10, 13-15).

Previous studies in the literature have found that neither the
franshiatal nor transthoracic approach altered early postoper-
ative mortality, major morbidity rates, hospital stay, or survival
in esophageal cancers (16). In addition, the effect of sex, race,
and patient comorbidities on postoperative complications was
similar for both esophagectomy types (17).

In the light of these studies, we aimed to compare the results of
transhiatal and transthoracic approaches to esophageal can-
cerin our clinic.

MATERIAL AND METHODS

Thirty patients who were diagnosed with EAC and ESCC after
the histopathological examination of tissue obtained by endo-
scopic biopsy, taken between January |, 201l and January |, 2019,
were included in the study (Ethics Approval number 86/23, dat-
ed 08.03.2019 was obtained from the Ethics Committee). Patients
with no diagnosis of malignancy, those who underwent pallia-
tive surgical treatment, patients under 18 years of age, and pa-
tients whose records could not be accessed were excluded from
the study. The depth of tumor invasion was evaluated with endo-
scopic ultrasound in suspected cases. Contrast-enhanced com-
puted tomography (CT) of the thorax and the upper and lower
abdomen were performed for staging and positron emission to-
mography-CT was added to screening fests in suspicious cases.

Main Points:

e Today, treatment of esophageal cancer needs multidisci-
plinary treatments, including surgery, radiotherapy, che-
motherapy, or a combination of all three. The most effec-
tive treatment of esophageal cancer may be achieved
by surgery following oncologic treatment.

e The most preferred surgical treatment of esophageal
cancer is Ivor Lewis (transthoracic esophagectomy
[TTED or Orringer (franshiatal esophagectomy [THE]),
respectively.

e Thoracotomy is technically difficult, although it provides
better oncological results and is superior to the transhia-
tal approach with higher morbidity.

e The most important determinants of survival are the bi-
ological behavior of the tumor and its stage during re-
section, rather than the type of surgical approach. There-
fore, patient freatment should be individualized.
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The patients were divided info two groups: Group |, THE; and
Group 2, TTE. A common database was created by examining
patient files, anesthesia records, and hospital information system
records. Using this database, patient information was retrospec-
fively evaluated. Follow-up data were supported by telephone
intferviews with patients. Demographic characteristics, body
mass index (BMI), comorbid diseases, American Society of An-
esthesiologists (ASA) score, neoadjuvant tfreatment status, pre-
operative laboratory values, tumor localizations (upper 1/3 and
cervical esophagus, middle |/3, lower /3, gastroesophageal
junction, and cardia), and clinical stage were recorded. Surgical
technique (open, laparoscopic), duration of surgery, mean blood
loss, intraoperative complications, additional organ resection, tu-
mor diameter, histological type and grade, total and metastatic
lymph nodes removed, pathological stage, postoperative compli-
cations according to the Clavien-Dindo classification (18), respi-
ratory and cardiac complications, wound infection, anastomotic
leakage, postoperative hospital stay, 30-day mortality, 0-day
unplanned admission to the hospital, long-term anastomotic ste-
nosis, local recurrence or metastasis, mean follow-up, mean sur-
vival, and current clinical conditions (exitus, living with metastasis,
living disease-free) were compared between the two groups.

Anastomotic leakage was defined as a deterioration in the in-
tegrity of the anastomosis as documented by a combination of
clinical, radiological, and operative tools.

Wound infection was defined as superficial or deep incisional
surgical site infection in the surgical wound according to the
definition of the Centers for Disease Control (19).

Unscheduled hospitalization within the first 90 days after dis-
charge was considered as unplanned readmission to the hospital.

We considered unplanned reoperation as a surgical procedure
under general, spinal, or epidural anesthesia within 30 days of
the index operative procedure for any reason, except for fol-
low-up procedures based on pathology results, in accordance
with the American College of Surgeons National Surgical Qual-
ity Improvement Program definition (20).

The tumor-node-metastasis (TNM) 2010 or 2016 system was
used for tumor staging (21, 22).

All patients were informed about the surgical options, and writ-
ten informed consent was obtained. THE is defined as the open
resection of the esophagus performed through the esophageal
hiatus and thoracic inlet without thoracotomy. TTE is defined as
the open resection of the esophagus employing thoracotomy,
including all single-, 2-, and 3-stage procedures, using either a
right or left thoracotomy or thoracoabdominal incision (4, 23).
The transhiatal or transthoracic approach was used according
to the patient’s general condition, tumor location, and individual
surgeon preference. Both procedures were performed a stan-
dard manner as previously described (5, 7).

Statistical Analysis

Data were analyzed using IBM Statistical Package for the Social Sci-
ences for Windows, version 24 (IBM Corp, Armonk, NY, USA). Cate-
gorical measurements were summarized as numbers and percent-
ages, and continuous measurements were summarized as means
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and standard deviation (median and minimum-maximum where
necessary). Chi-squared or Fisher's fests were used to compare cat-
egorical variables. In the comparison of continuous measurements
between groups, Student’s t-test was used for parameters showing
a normal distribution according to the number of variables, and the
Mann-Whitney U test was used for parameters not showing a nor-
mal distribution. Kaplan-Meier and log-rank tests were used for the
survival analysis. Statistical significance was set at 005 in all fests.

RESULTS

The study included 30 patients: Il in Group | and |9 in Group 2. The
age distribution for Group | was 57.27+13.48 (41-86) and 55.89+10.75
(31-74) for Group 2 (p=0.760). Sex distribution was 5 (45.5%) men
and 6 (54.5%) women in Group |, and 10 (52.6%) men and 9 (47.4%)
women in Group 2 (p=0.500). In Group |, 3 (27.3%) patients had
a score of ASA |, and 8 (72.7%) patients had ASA 2; whereas in
Group 2, 6 (31.6%) patients had ASA |, 9 (47.3%) patients had ASA
2, and 4 (211%) patients had ASA 3 (p=0.207).

The patients’ BMI was calculated as 21.63£2.94 (16-26) in Group
| and 26.7+4.4 (21-40) in Group 2 (p=0.005). Neoadjuvant treat-
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ment was administered to | (91%) patient in Group | and 16
(84.2%) patients in Group 2 (p=0.001).

Preoperative hemoglobin levels were 1.5£1.7 (8-15) in Group | and
12.1£1.4 (10-15) in Group 2 (p=0.3I13). Preoperative carcinoembry-
onic antigen (CEA) level was 1.0£0.8 (0-2) in Group | and 4.2+5.8
(0-22) in Group 2 (p=0.078). Preoperative albumin level was
3.0£0.4 (2-4) in Group | and 29+0.7 (2-4) in Group 2 (p=0.826).

The most common presenting symptom was difficulty swallow-
ing in both groups. Nine (81.1%) patients in Group | and 14 (73.7%)
patients in Group 2 presented with this symptom (p=0.170).

The most common concomitant disease was asthma in Group |,
with 3 patients (27.3%), and diabetes mellitus was observed in 4
(21%) patients in Group 2 (p=0.078).

The tumor was most commonly located in the lower esopha-
gus in both Group | and Group 2 (54.5% and 68.4%, respectively)
(p=0.558).

TABLE I. Demographic Characteristics and Preoperative Findings of the Patients

THEn: Il TTEn: 19 p*
Age (min-max) 57.27+13.48 (41-86) 55.89+10.75 (31-74) 0.760
Sex Male 5 (45.5) 10 (52.6) 0500
Female 6(545) 9 (47.4)
ASA score I 3(273) 6(31.6) 0207
2 8(727) 9 (474)
3 0(0.0) 4Q2L1)
BMI (min-max) 21.63+2.94 (16-26) 24.68+4.25 (19-33) 0.045
Neoadjuvant CT CRT 1(9) 16 (84.2) 0.00I
None 10 (90.9) 3(15.8)
Preoperative (Hgb)gr/dI(min-max) 11.5+1.7 (8-15) 12.1+1.4 (10-15) 0313
Preoperative (Cea) (min-max) 1.0+0.8 (0-2) 42+5.8 (0-22) 0.078
Preoperative albumin gr/dl (min-max) 3.0+0.4 (2-4) 29+07 (2-4) 0.826
Symptom Nausea, vomiting 2(18.2) 1(5.3) 0.170
Dyspepsia 0(0.0) 4210
Swallowing difficulty 9(81.8) 14 (73.7)
Concomitant Diseases Asthma 3(273) 0(0.0) 0.078
Diabetes 0(0.0) 4(215)
HT 19N 0(0.0)
CAD 0(0.0) 2(105)
COPD 0(0.0) 1(5.3)
Nephrolithiasis 19 0(0.0)
None 6(545) 12(632)
Tumor localization LOWER 6(545) 13 (68.4) 0.558
GEJ 191 2(105)
MIDDLE 3(273) 4QLD
UPPER 1(90) 0(0.0)
THE: transhiatal esophagectomy; TTE: tfransthoracic esophagectomy; ASA: American Society of Anesthesiologists; BMI: body mass index; HGB: hemo-
globin; HT: hypertension; CAD: coronary artery disease; COPD: chronic obstructive pulmonary disorder; GOJ: gastroesophageal junction.
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Demographic characteristics and preoperative findings of the
patients are shown in Table I.

In Group 2, 3 (15.8%) patients underwent anastomosis in the
cervical region, whereas in Group |, all patients underwent
anastomosis in the cervical region (p=0.000). Laparoscopy-as-
sisted surgery was performed in | (91%) patient in Group | and
in 8 (42.1%) patients in Group 2 (p=0.065). Anastomosis was per-
formed with astaplerin 1 (91%) patientin Group | andin 6 (36.6%)
patients in Group 2 (p=0.171). Duration of surgery was 210.0£36.8
min (150-250) in Group | and 321.84+101.0 min (140-540) in Group 2
(p=0.002). Mean blood loss was 210.0111.9 mL (50-350) in Group
| and 22521791 mL (10-600) in Group 2 (p=0.801). No additional
organ resection was needed in any patient and no infraopera-
tive complication developed. RO resection was performed in 9
(81.8%) patients in Group | and in 15 patients (78.9%) in Group 2
(p=0.737). Intraoperative features are shown in Table 2.

Tumor diameter was calculated as 3.00+2.09cm (0-7.0) in Group
|, and as 2.472.34 (0-8.0) in Group 2 (p=0.543). Histological type
was most commonly squamous cell carcinoma in both Group |
and Group 2 (63.6% and 63.2%, respectively) (p=0.383). The most
common histologic grade in Group | was grade |, observed in
7 (63.6) patients, and in Group 2 was grade 2, also observed
in 7 (36.8%) patients (p=0.197). The most common pathological
stage was 3C in Group | (3 patients, 273%), and 0 (7 patients,
36.8%) in Group 2 (p=0.086). Complete pathologic response was
observed in 7 of 16 patients receiving neoadjuvant freatment
in Group 2 (43.75%); however, it was not observed in any pa-
tients receiving neoadjuvant freatment in Group I. Our patho-
logical complete response rate was 4l.6%. The total number
of lymph nodes removed was calculated as 13.27£8.43 (3-27)
in Group | and as 22.58£10.0 (10-48) in Group 2 (p=0.048). The
number of metastatic lymph nodes was 1.45+2.2 (0-6) in Group |
and 1.0522.8 (0-11) in Group 2 (p=0.687). Tumor characteristics are
shown in Table 3.

Postoperative respiratory complications occurred in 3 (27.3%)
patients in Group | and 7 (36.9%) patients in Group 2 (p=0.412).
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Cardiac complications were observed in 2 (10.5%) patients in
Group 2, but not in Group | (p=0.393). Postoperative anastomotic
leakage was detected in 2 (18.2%) patients in Group | and in 4
(211%) patients in Group 2 (p=0.620). Wound infection occurred in
3(27.3%) patients in Group | and in 2 (10.5%) patients in Group 2
(p=0.245). Vocal cord paralysis did not occur in Group |, whereas
it occurred in 3 (15.8%) patients in Group 2 (p=0.239). The Cla-
vien-Dindo classification was used to categorize postopera-
tive complications (Figure 1); according to this classification, 5
(45.5%) patients in Group | had Grade |, and 6 (31.6%) patients in
Group 2 had Grade Il complications (p=0.734). Reoperation was
performed for anastomotic leakage in | (91%) patient in Group
|, for anastomotic leakage in 2 of 3 (15.8%) patients in Group 2,
and in | patient due to chylous fistula (p=0.530). Duration of hos-
pitalization in the postoperative intensive care unit (ICU) was
591£4.34 (I-16) days in Group | and 958+12.5 (I-52) days in Group
2 (p=0.359). Postoperative hospital stay was 18.55+9.44 (8-4l)
days in Group | and 23.42118.05 (8-90) days in Group 2 (p=0.414).
Two patients in Group 2 developed postoperative 30-day mor-
tality, of cardiac and respiratory origin. There was no postop-
erative mortality in Group | (p=0.393). When the number and
reasons of 0-day readmissions to the hospital were evaluated,
2 of 3 (27%) patients had anastomotic stenosis and | had feed-
ing jejunostomy displacement in Group |, whereas | (5.3%) pa-
tient presented with anastomotic stenosis in Group 2 (p=0.126).
Anastomotic stenosis occurred in 3 (273%) patients in Group |
and in 5 (26.3%) patients in Group 2 (p=0.637). Reflux esophagi-
tis occurred in 2 (10.5%) patients in Group 2. Local recurrence in
oncologic follow-up was | (91%) in Group |, and | (5.3%) in Group
2 (p=0.607). Distant organ metastasis was detected in 2 (18.2%)
patientsin Group | and in 3 (15.8%) patients in Group 2 (p=0.619).
Perioperative and postoperative clinical outcomes and onco-
logical outcomes are shown in Table 4.

Postoperative survival fime was 43.44+12.68 (18.579-68.318)
months in Group | and 36.329+4.84 (26.842-45.817) months in
Group 2 (p=0.287). The groups in terms of survival are summa-
rized in Table 5 and Figure 2 (p=0.168).

TABLE 2. Infraoperative Characteristics

THE n: 1l TTEn: 19 p*
Anastomosis Intrathoracic 0(0.0) 16 (84.2) 0.000
Cervical 11 (100.0) 3(15.8)
Surgical technique Open 10 (90.9) 11(579) 0.065
Lap assisted 1(21) 8 (42.1)
Anastomosis technique Hand 10 (909) 13 (68.4) 0.7l
Stapler 190 6(31.6)
Operation duration (min-max) 210,0+36,8 (150-250) 321.84+101.0 (140-540) 0.002
Intraoperative blood loss (min-max) 210,0+11,9 (50-350) 2252+1791 (50-600) 0.80I
Intraoperative complications None 11(100.0) 19 (100.0) 1.000
Additional organ resection None 11(100.0) 19 (100.0) 1.000
Resection RO 9(81.8) 15 (78.9) 0.737
RI 2(182) 3(158)
R2 0(00) 1(53)
THE: transhiatal esophagectomy; TTE: tfransthoracic esophagectomy; LAP: laparascopic
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Degree

Definitions

Any deviation from the normal postoperative course without the need of intervention
beyond the administration of antiemetics, antipyretics, analgesics, diuretics, electrolytes,
and physical therapy*

II

Complications requiring pharmacological treatment with other medicines beyond the ones
used for the complications of degree I

III

Complications requiring surgical. endoscopic. or radiological intervention

III-a

Intervention without general anesthesia

I1I-b

Intervention under general anesthesia

1’\.-'

Life-threatening complication requiring admission to intensive care unit

IV-a

Uni-organ dysfunction (including dialysis)

IV-b

Multi-organ dysfunction

\.-'

Death

*This degree also includes drained cutaneous infections without general anesthesia.

FIGURE I. Classification of surgical complications

TABLE 3. Tumor Characteristics
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THE n: 1l TTEn:19 p*
Tumor diameter cm (min-max) 3.00+2.09 (0-7.0) 2.47+2.34(0-8.0) 0543
Histological type Adenocarcinoma 3(273) 7(36.8) 0.383
Granular cell tumor 190 0(0.0)
Squamous cell carcinoma 7(63.6) 12(63.2)
Histological grade 0 0(0.0) 6 (31.6) 0.197
| 7(63.6) 7(36.8)
2 3(273) 4211
3 1(21) 2(10.5)
Pathological T TO 0(0.0) 8 (42.0) 0.3
Tla 0(0.0) 1(5.3)
Tlb 1(91) 1(5.3)
T2 3(273) 1(53)
T3 3(273) 4211
T4a 4(36.4) 3(I5.8)
T4b 0(0.0) 1(5.3)
Pathological N NO 6(545) 16 (84.2) 0.075
NI 3(273) 0(00)
N2 2(18.2) 2(10.5)
N3 0(0.0) 1(5.3)
Pathological M MO 11(100.0) 18 (94.7) 0.633
M 0(0.0) 1(5.3)
Pathological stage 0 0(0.0) 7(36.8) 0.086
la 2(18.2) 2(10.5)
b 2(18.2) 1(5.3)
2b 0(0.0) 3(15.8)
3a 2(18.2) 3(15.8)
3b 2(18.2) 0(0.0)
3c 3(273) 2(10.5)
4b 0(0.0) 1(53)
Total dissected lymph nodes (min-max) 13.27+8.43 (3-27) 22.58+10.0 (10-48) 0.048
Metastatic lymph nodes 1.45+2.2 (0-6) 1.05+2.8 (0-11) 0.687
THE: franshiatal esophagectomy; TTE: transthoracic esophagectomy
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DISCUSSION

National Comprehensive Cancer Network (NCCN) guidelines
for the treatment of esophageal and gastroesophageal cancers
(1) and the guidelines of the European Medical Oncology As-
sociation (ESMO) for the treatment of esophageal cancer (12)
indicate that primary surgical treatment is essential. Evaluation
of the resectability of all esophageal tumors by thoracic and
abdominal tomography, positron emission tomography, and
endoscopic ultrasound should be evaluated by the esophageal
surgeon to determine the feasibility of performing esophagec-
tomy (24).

Yalav et al. Esophageal Cancer Surgery

Accepted surgical procedures in the treatment of esophageal
cancer vary. Generally, the two main options are a transabdom-
inal or transthoracic approach. The recommended reconstruc-
tion is from a gastric canal if possible, followed by the colon
or jejunum. Although the NCCN guidelines (II) do not provide
specific advice on the type of esophagectomy to be performed,
the ESMO guidelines (I12) recommend performing a three-site
esophagectomy, the Ivor Lewis type.

There is controversy regarding the optimal surgical approach to
the treatment of patients with esophageal cancer. Perceptions

TABLE 4. Perioperative and Postoperative Clinical Outcomes, and Oncologic Outcomes

THE n: 1l TTEn:19 p*

Respiratory complications No 8(72.7) 12(63.2) 0412
Pleural effusion {CA) 1(5.3)
Pneumonia 2(18.2) 6 (31.6)

Cardiac complications No 11 (100.0) 17 (895) 0.393
Cardiac arrest 0(0.0) 2(10.5)

Anastomosis leak No 9(81.8) 15 (78.9) 0.620
Yes 2(18.2) 4 QLD

Wound complication No 8(72.7) 17 (895) 0245
Yes 3(273) 2(105)

Vocal cord paralysis No 11 (100.0) 16(84.2) 0.239
Yes 0(0.0) 3(15.8)

Complication based on Clavien-Dindo I 3(273) 6 (31.6) 0.734
2 5 (45.5) 5(26.3)
3a 19D 2(l05)
3b 2(18.2) 4211
5 0(0.0) 2(10.5)

Reoperation No 10 (909) 16 (84.2) 0530
Yes 190 3(15.8)

Postoperative intensive care stay duration (min-max) 591+4,34 (I-16) 958+12.5 (1-52) 0.359

Postoperative hospital stay duration (min-max) 18,55+9,44 (8-41) 23.42+18.05 (8-90) 0414

30-day mortality No 11 (100.0) 17 (895) 0.393
Yes 0(0.0) 2(105)

90-day readmission No 8(72.7) 18 (94.7) 0.126
Yes 3(273) 1(5.3)

Anastomotic stenosis No 8(72.7) 14 (73.7) 0.637
Yes 3(273) 5(26.3)

Reflux esophagitis No 11(100.0) 17 (895) 0393
Yes 0(0.0) 2(10.5)

Local recurrence No 10 (90.9) 18 (94.7) 0.607
Yes 1(91) 1(5.3)

Metastasis No 9(81.8) 16 (84.2) 0.619
Yes 2(18.2) 3(15.8)

Current state Exitus 7(63.6) 5(26.3) 0.13!
Alive without disease 3(273) 11 (579)
Alive with metastasis 1(91) 3(15.8)

THE: franshiatal esophagectomy; TTE: transthoracic esophagectomy
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of postoperative morbidity and mortality can sometimes lead
to surgical freatment, but surgical technique decisions are often
based on personal bias, surgeon experience, and ease of the
procedure. The ongoing discussion focuses on whether longer
resection with thoracotomy provides oncological outcomes su-
perior to resection with relatively limited morbidity and mortali-
ty using a transhiatal approach (14, 23).

Although the mean age of the patients with esophageal
cancer in the meta-analyses ranged from 60 to 66 years, the
male sex had significant dominance (9,17, 14). The incidence of
esophageal cancer increases with age; in one study, 56% of
cases in the UK were patients older than 70 (25). Papenfuss et
al. (14) had found the mean age fo be greater in patients un-
dergoing the transhiatal approach than those undergoing the
transthoracic (66 vs. 63, respectively, p=0.003) (14). In our series,
the age range was younger than in the literature, and in con-
trast to the series in the literature, the mean age was similar in
the groups (57 THE vs. 55 TTE). In our study, although the male
sex was more common in the TTE group, there was no signif-
icant superiority. There was no statistical difference between
the sexes (p=0.5).

In the 4053-case series of Schlottmann et al. (17), 79% of the pa-
tients in the THE group had an ASA score of 3 or more, and 82%
of the TTE group had an ASA score of 3 or more (p=0.07). In the
same study, an ASA score 23 (odds ratio [OR] 1.37; 95% confi-
dence interval [CI] LI3-1.68; p=0.002) was independently asso-
ciated with postoperative complications (I7). Our series was in
agreement with the literature; patients with ASA scores 2 and
3 were the maijority, and there was no statistical difference be-
tween the groups (p=0.207).

TABLE 5. Survival Time in Terms of Operation Type (Alive)

Average
(Mean+sd (Min-Max) P
Operationtype  THE 43.44+12.68 (18.579-68.318) 0.164
TTE 36.329+4.84 (26.842-45.817)
THE: transhiatal esophagectomy; TTE: fransthoracic esophagectomy
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FIGURE 2. Survival duration by group
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Although there is not much information in the literature on BMI
and surgical method selection, it has been shown that patients
with a BMI>23 have better mean survival after esophagectomy,
and this parameter is an independent component of predicting
survival (26). In our study, BMI was higher in the TTE group com-
pared with the THE group (24 vs. 2|, respectively, p=0.045).

It is well known that surgical resection as a monotherapy in
esophageal cancer has long been the gold standard, but its use-
fulness is now being questioned. Neoadjuvant chemotherapy
and radiotherapy play an important role in the management of
esophageal cancer; in the Chemoradiotherapy for Esophageal
Cancer Followed by Surgery Study, patients who underwent
surgical treatment after neoadjuvant tfreatment were compared
with patients who only underwent surgical treatment, and a
survival advantage was observed in patients receiving neo-
adjuvant tfreatment (494 vs. 24 months) (27). Esophagectomy is
recommended for the initial freatment of patients with TINOMO
and T2NOMO tumors, whereas all patients with T3 tumors and
some patients with T4a tumors should undergo neoadjuvant
chemoradiotherapy (I1). In our series, 84% of the patients in the
TTE group received neoadjuvant therapy as initial therapy. The
neoadjuvant freatment rate was high in the TTE group (p=0.000).
Preoperative tumor staging was performed more accurately by
using endoscopic ultrasound in tumor staging in our clinic, which
led to an increase in neoadjuvant freatment.

Preoperative hemoglobin, albumin, and CEA levels were similar
between the groups. Our patients were homogeneous in terms
of nutritional status in both groups, as has been previously re-
ported in the literature (16).

Due to the expandable nature of the esophagus, symptoms re-
sulting from an obstructive lesion or stenosis occur only when
the tumor has progressed relatively locally or when it reaches
a metastatic stage. Warning symptoms include difficulty swal-
lowing, pain during swallowing, and involuntary or progressive
weight loss (2). In our series, presenting symptoms were similar
between groups, but the most common presenting symptom
was difficulty in swallowing.

It is known that patients with higher Charlson Comorbidity In-
dex have a poor prognosis after esophageal cancer surgery,
and that comorbid diseases have negative effects on quality
of life following esophagectomy (2, 28). In the series by Schlott-
mann et al. (I7), comorbid diseases were found to be similar in
the TTE and THE groups, with the most common comorbid dis-
eases hypertension and chronic obstructive pulmonary disease
(I7). In our series, there was no statistical difference between
the groups regarding comorbid diseases, as is reported in the
literature.

Esophageal tfumors can be located in 4 different regions. The
behavior of esophageal cancer, tfreatment modalities, and sur-
gical infervention methods vary. The resection technique de-
pends on tumor location, the natural course of the cancer, and
the personal preference of the surgeon. In addition, esophageal
cancers differ according fo their histological types in their local-
ization (2). In our series, the tumor site was located in the lower
and middle esophagus in both groups and there were no differ-
ences between the groups.
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In their study comparing cervical and thoracic anastomosis,
Biere et al. (29) had found the anastomosis leakage rate and
recurrent nerve injury tfo be higher in patients who underwent
esophagectomy with cervical anastomosis (29). In our series,
anastomosis was performed in the cervical region in 3 patients
in the TTE group.

Minimally invasive esophagectomy has emerged as a viable
and safe procedure for esophagectomy in the last few years. It
involves hybrid operations that combine laparoscopy with tho-
racotomy or laparotomy with thoracoscopy and fully minimally
invasive procedures or robot-assisted surgeries. A systematic
review of 17 studies involving 1598 patients (including minimally
invasive surgical combinations) found no difference in long-term
survival after minimally invasive surgery compared with open
surgery (30). In our series, we performed minimally invasive pro-
cedures in 42% of the patients in the TTE group. Minimally inva-
sive access was determined by the surgeon’s preference.

In their 416-esophagectomy series, Harustiak et al. (31) had rec-
ommended the stapler technique as an intrathoracic esoph-
agogastric anastomosis method, arguing it led fo reduced
overall anastomosis leakage and anastomotic stenosis rates
compared with the hand-sewn technique. Although we used
the stapler technique more often in our anastomoses in the TTE
group, there were no statistical differences between the groups.

Papenfuss et al. (I7) had found that the duration of surgery in
the tfransthoracic group was increased compared with the
transhiatal group (364 vs. 298 min, respectively, p<0.001) (14). In
our series, the surgery time was longer in the TTE group than in
the THE group (32! vs. 210 min, respectively, p=0.002). The fac-
tors that prolonged the operation time in the TTE group were
patients who underwent thoracotomy and minimally invasive
procedures.

Blunt dissection of the esophagus during THE can also cause
severe intraoperative bleeding. An important contfraindication
to THE is the presence of excessive fixation in tissues close to
the esophagus, such as the membranous trachea or aorta. In
addition, both techniques can cause bleeding due to spleen
injury during gastric release. Given managing intrathoracic
hemorrhage during THE is difficult, patients might need urgent
thoracotomy (32). In the series of Zheng B et al. (33), intraopera-
tive bleeding averages was 2187 mL in TTE and 202.7 mL in THE
(p=0.493). In the meta-analysis by Wei MT et al. (9), no significant
difference was found between the two groups (weighted mean
difference, I5117: 95% CI -21.37 to 323.71; p=0.09). In our series, the
amount of intraoperative bleeding was similar (225 mL for THE
vs. 210 mL for TTE, p=0.801). During transhiatal esophagectomy,
there was no bleeding that was unexpected or that required
thoracotomy.

In our series, no major intraoperative complications were ob-
served fo change the course of the operation, and we did not
need additional organ resection. Our RO resection rate was sim-
ilar between the groups at approximately 80%.

Tumor size is an independent prognostic factor in esophageal
cancer as well as an important prognostic factor in many other
cancers (34). Zheng B et al. (33) had found tumor diameters to

Yalav et al. Esophageal Cancer Surgery

be similar in the TTE and THE groups (p=0.239). In their series,
the rate of patients with a tumor diameter of 3 cm or less was
30%. In our study, the mean tumor diameter was less than 3 cm
in both groups, and there was no statistical difference between
the groups. Squamous cell carcinoma was the predominant
tumor type in both groups. There was no statistical difference
between the groups in terms of tumor stage in the studies in the
literature (10, 34). In the Khullar OV et al. (10) series, pathological
stage 3 was the most common in both techniques. In our series,
the most common stage in the THE group was 3 (27.3%) and in
the TTE group was 0 (36%) (p=0.086). Our pathological com-
plete response rate was 43%. Pathological complete response
has been reported in the literature to be between 19% and 33%,
and a higher rate of pathological complete response had been
found in squamous cell carcinoma (35). This high rate in our se-
ries was attributed to the predominant tumor histology of squa-
mous cell carcinoma.

Regarding lymphadenectomy in esophageal cancer, it is import-
ant fo consider the ways in which this neoplasm spreads. Lo-
cal regional growth of esophageal cancer is characterized by
spread to the submucosal layer. Initially, it spreads to the region-
al lymph nodes and then to distant lymph nodes and distant
organs (24).

In a retrospective study by Peyre et al. (36), they included 2303
patients (1381 with EAC and 930 with ESCC) diagnosed with
esophageal cancer from 9 international centers undergoing
RO esophagectomy. They found that the mean number of re-
sected lymph nodes was |7. Five-year global survival was 40%,
and a Cox regression analysis showed that the number of re-
sected lymph nodes was an independent predictor of survival
(p<0.0001). In this study, no patient received neoadjuvant ther-

apy.

In the series by Khullar et al. (10), the mean difference between
lymphadenectomy performed using 2 different techniques had
been analyzed, and TTE (Il ymph nodes) was found fo involve 2
more lymph node resectionsthan THE (9 lymph nodes) (p=0.003).
Wei et al. (9) had reported 4 articles (2 randomized clinical trials
and 2 nonrandomized trials) describing lymphadenectomy in
their meta-analysis. They did not find a statistically significant
difference in the number of resected nodes in the individualized
analysis of both study types (randomized and nonrandomized).

In our study, the number of dissected lymph nodes was statis-
tically higher in the TTE group than in the THE group (22 vs. 12,
respectively, p=0.048).

The debate on the effect of the operative approach on surgi-
cal complications remains ongoing in the twenty-first century. A
randomized controlled trial in the Netherlands had shown that
THE was associated with fewer pulmonary complications and
involved a shorter hospital stay, but there was no significant dif-
ference in hospital mortality rates. In the follow-up study of the
same cohort, the 5-year survival for THE and TTE was 34% and
36%, respectively (p=0.71) (37, 38). Boshier et al. (4) had conduct-
ed a meta-analysis of 52 studies and reported that the trans-
thoracic group had significantly more respiratory complications
and greater early postoperative mortality, and anastomosis
leakage was significantly higher in the THE group.
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Theoretically, transthoracic resections have the disadvantag-
es of a thoracotomy, which can result in a greater number of
pulmonary complications. Transthoracic resections can be as-
sociated with a temporary impairment of respiratory function
during left-lateral lung ventilation. The incidence of cardiopul-
monary complications can be reduced with modern anesthesia
techniques and perioperative respiratory care (39). Pulmonary
physiotherapy is important in the early postoperative period in
patients undergoing esophagectomy. Schlottmann F et al. (17)
had found increased postoperative pulmonary complications in
patients who underwent TTE compared to those who received
THE. (16.8% vs. 13.8%, p=0.001). Although there are studies re-
porting the rate of postoperative pulmonary complications as
similar in the literature (10), the overall rate of pulmonary compli-
cations is higher in the TTE group in large metanalyses (9, 17, 39).
Although postoperative pulmonary complications were more
common in the TTE group, there was no statistical difference in
our series.

In the literature, postoperative cardiac complications after
esophagectomy were reported in the range of 2%-16%, and
there was no difference between TTE and THE groups (9, 10, 17,
39). Our series supports the literature.

The incidence of anastomotic leakage varies widely in the lit-
erature (3%-50%), which could be due to a problem with the
definition of anastomotic leakage: some authors mention only
clinically significant leaks, and some accept both subclinical
and clinical leaks (8, 9, 10, 17, 33, 39). The high rate of cervical
anastomosis leakage is explained by the reduced blood supply
of the proximal gastric area due to the placement of the (tu-
bularized) stomach from the abdomen into the cervical region
along a long intrathoracic segment (40). However, it is gener-
ally accepted that the mortality rate due to cervical anasto-
motic leakage is significantly lower than that due fo infratho-
racic leakages (10). In transthoracic resections, anastomosis
can be performed cervically, but it is often performed in the
chest. During transhiatal procedures, anastomosis is always
performed in the neck.

In their 2001 review, Hulscher et al. (39) had found a signif-
icant difference in support of transthoracic approaches in
general. Wei MT reported in their meta-analysis in 2014 that
there was no significant difference between the two groups
according to the aggregated results (OR 1.24; 95% Cl 0.80 to
-1.94; p=0.34) (9). The effect of the surgical technique on anas-
tomotic leakage has changed over the years. There was no
difference between the TTE and THE groups in terms of anas-
tomotic leakage in our series (21.1% vs. 18.2%). In our series,
re-exploration was performed in patients with significant
leakage, whereas patients with subclinical leakage were fol-
lowed up medically.

Papenfuss et al. (14) had found in their series that the superficial
wound infection rate of the THE group was significantly higher
than TTE (11.6% vs. 62%, p<0.001). In the Schlottmann F series,
the incidence of deep wound infection was significantly higher
in THE (3.1% vs. 1.3%, p<0.001) (I7). In our series, in line with the
literature, wound complications were more frequent in the THE
group than in the TTE group (27.3% and 10.5%, respectively), but
there was no statistical difference.
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Postoperative continuation of voice hoarseness is a symptom
of recurrent laryngeal nerve damage. In the case of superior
laryngeal nerve injury, the patient can tolerate solid foods bet-
ter when oral nutrition is initiated, whereas liquid foods tend to
be aspirated. The vocal cord is paralyzed on the anastomosis
side. After cervical anastomosis in both the transthoracic and
transhiatal procedures, the recurrent nerve was reported to be
mainly at risk during cervical dissection and anastomosis (39).
In the meta-analysis by Boshier PR et al. (4), the occurrence of
vocal cord paralysis had been observed significantly less of-
ten after TTE (87 of 154l, 5.6%) compared with THE (158 of 1448,
109%; OR 0.57; 95% CI 0.38-0.84; p=0.005). In our series, nerve in-
jury developed in 3 patients in the TTE group: 2 during cervical
anastomosis and | during thoracic anastomosis.

Anastomotic leakage has been reported fo be a major cause
of reoperations after esophageal cancer surgery. In their series,
Schlottmann F, etal. (I7) found similar reoperation rates in the
THE and TTE groups (12.1% vs. 14.1%, p=0.07). In our series, reop-
eration rates were similar between the groups. Reoperations
were due to anastomotic leakage.

Postoperative hospital stay is often considered representative
of perioperative complications and as a measure of surgical
quality. In the analysis of National Surgical Quality Improve-
ment Program data, Papenfuss et al. (7) had found no difference
between TTE and THE in terms of postoperative hospital stay.
However, Boshier et al. (4) had found in their meta-analysis an
advantage for THE in which hospital length of stay was less
than 4 days on average. In the Khullar OV metanalysis, THE
was associated with shorter hospital stay than TTE (115 vs. 13.0
days, p<0.006). In the same study, THE was associated with a
shorter ICU stay compared with TTE (5 vs. 7 days, p<0.006) (10).
In general, it can be concluded that the hospitalization time in
the current cohorts is slightly shorter after THE. In our series,
the duration of ICU stay and postoperative hospital stay were
shorter in THE group, but no statistical difference was observed.
We associated this result with the similarity between postoper-
ative complications and the rates of anastomotic leakage that
prolonged hospitalization.

Postoperative mortality after esophageal surgery is typically
due to pulmonary complications and anastomotic leakage. Im-
provements in surgical technique and perioperative care, spe-
cial anesthesia teams, and interventional radiology assisted
implementation of drains have contributed to reduced mortality
rates over time (I7). In three major meta-analyses comparing
transthoracic esophagectomy and transhiatal esophagectomy
results, a statistically significant difference was found in periop-
erative mortality (9 4, 39). There was no statistical difference
between the two groups in our series. Our causes of mortality
were pulmonary complications and sepsis due to anastomotic
leakage.

The rate of hospital admissions following esophagectomy for
esophageal cancer has previously been reported to be be-
tween 5% and 30% (10, 41).

Admission rates and reoperations after esophageal surgery
have a significant impact on hospital costs and quality of care.
In addition to mortality, readmission after a surgical procedure is
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increasingly viewed as a sign of quality of care (10). The Khullar
QV series did not find any difference in readmission between
the groups. Our series supports the literature, and there was no
difference between the groups. Anastomotic leakage has been
reported to be the most important risk factor for readmission
after esophageal cancer surgery (I7). In our series, the reasons
for readmission were anastomotic complications.

Anastomotic leakage is a predisposing pathology for stricture
development. Patients typically present with dysphagia in the
second and third postoperative months. Anastomosis leakage
and manual anastomosis are risk factors for stricture develop-
ment. The rate of anastomosis stenosis after esophagectomy is
reported to be 5%-30% (32). In the Boshier PR meta-analysis, the
rate of anastomosis stenosis had been significantly lower in the
TTE group than in the THE group (21.8% vs. 25.1%; OR 0.58; 95%
Cl10.43-0.79; p<0.001) (4). Although the incidence of anastomot-
ic leakage was higher in cervical anastomosis, benign stricture
formation requiring dilatation was not associated with the lo-
cation of the anastomosis in the meta-analyses (29). In our se-
ries, the rate of anastomotic stenosis did not differ between the
groups. We preferred endoscopic dilatation for the treatment of
anasftomotic stenosis.

Local recurrences and distant metastases in esophageal cancer
are associated with the fumor’s biological structure, histological
type, and grade (2). There have been no large meta-analyses
comparing the type of surgery with distant metastasis and locall
recurrence in the literature. In our series, there was no statisti-
cal difference between local recurrence and distant metastasis
between groups. This result can be explained by the fact that
tumor characteristics were similar between groups.

Results after transhiatal and transthoracic surgery showed no
difference in overall survival in the meta-analysis of 8 trials (in-
cluding 3 randomized controlled trials) involving 1155 patients
(9). In the series by Khullar OV et al. (10), no difference in 5-year
survival was identified (TTE 33.5% vs. THE 36%, p=0.75). In the
meta-analysis by Boshier PR et al. (4), an overall analysis of
5-year survival showed no significant difference between the
transthoracic (26.6%) and transhiatal (25.8%) groups (OR 1.03;
95% Cl 0.80-1.32; p=0.84). Survival in esophageal cancer is af-
fected by many parameters, particularly tumor stage (13). In our
series, the overall survival rates were not affected by the type of
surgery, supporting the literature.

In conclusion, TTE and THE can be applied with comparable
results for esophageal cancer. Although TTE surgical time is
longer, it can be performed with morbidity and mortality rates
similar to THE. Lymphadenectomy tends to be more common in
transthoracic approaches. We have found that the type of sur-
gical approach for esophageal cancers does not affect postop-
erative mortality, major morbidity rates, anastomosis complica-
tions, length of hospital stay, or survival time. We conclude that
the most important determinants of survival are the biological
behavior of the fumor and its stage during resection, rather than
the type of surgical approach. Therefore, patient treatment
should be individualized. The most important limitation of our
study was its retrospective nature. Of course, the results of this
retrospective clinical analysis should be confirmed by large-
scale prospective randomized trials.
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