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ABSTRACT

Background

Carcinoma of the oesophagus is one of the top ten most prevalent and aggressive types of cancer worldwide.
Objectives

To determine the clinicopathological factors affecting the survival of oesophagal cancer.

Patients and Methods

This cross-sectional study was conducted retrospectively on 97 patients with oesophagal cancer in a single
radiotherapy cancer centre in Sulaimaniyah City, Kurdistan region of Iraq, from 2010 to 2021.

Results

The mean age of the patients was 68.4 + 12.2, ranging from 29 to 90 years old. The major histology was
squamous cell carcinoma (89%), and pathological grade Il disease was more prevalent (53%). Males and
females were equally affected (50% for each gender). At presentation, a larger number of the patients were
located in the lower (N=30) and mid (N=29) oesophagus. Stage III was the most common presenting stage
(45.7%). The median follow-up time was 14 months. The 12-month and 18-month survival rates were 58.6%
and 34.6%, respectively. There was a significantly better survival outcome for patients with grade 1 disease
than higher grades, especially grade 2 (p value= 0.01). Chemoradiation showed significantly improved survival
benefits compared with RT alone (p value= 0.03) and tri-modality therapy.

Conclusion

The most significant factors affecting 18-month actual survival in oesophagal cancer are tumour biology
characteristics, especially low tumour grade, and chemoradiotherapy without surgery.

Keywords: Esophageal cancer, clinicopathological factors, radiotherapy, survival outcomes.

2Radiation Oncology, Zhianawa Cancer Center, Sulaimani, Kurdistan Region, Iraqg.
Correspondence: redeeradnan@gmail.com.
*College of Medicine, University of Sulaimani. Kurdistan Region, Iraq.

https://doi.org/10.17656/jsmc.10410




Mikaeil R A et al. / JSMC, 2023 (Vol 13) No. 2

INTRODUCTION

Oesophagal cancer is an aggressive tumour. It is the
ninth most common cancer-related cause of death in
women and the sixth most common cancer-related
death in men globally . According to data from the
Global Cancer Observatory (GLOBOCAN), there were
572,034 new oesophagal cancer cases and 508,585
related deaths in 2018 @,

Ninety-five per cent of cases are caused by the two
main histological subtypes; squamous cell carcinoma
(SCC) and adenocarcinoma (AC) @. In the Western
world, esophageal adenocarcinoma is the most common
histology. At the same time, squamous cell carcinoma
is more predominant subtype in the Eastern world %,
possibly due to the differences in risk factors ©. More
than half of oesophagal cancer patients is diagnosed
with locally advanced disease, and approximately
20% have resectable disease at presentation . Even
in individuals with resectable oesophagal cancer, the
prognosis is poor with surgery alone, with a 5-year
survival rate of less than 30% 9.

Although tri-modality therapy consisting of neoadjuvant
chemoradiotherapy (nCRT) followed by resection
is currently the standard treatment for locally advanced
oesophagal cancer %'V nevertheless, surgery is linked
to morbidity and mortality.

Despite the advantages of surgery for local control (LC),
no differences were found between nCRT followed by
surgery and definitive CRT (dCRT) in two previous
randomised trials > 19, One randomised controlled
trial compared the outcomes of 172 patients with
oesophagal SCC who were treated by three different
regimens: definitive combined chemoradiotherapy,
induction chemotherapy followed by disease resection,
or induction chemotherapy followed by concurrent
chemoradiotherapy with escalated radiation dose. They
discovered no differences in 5- and 10-year overall
survival rates; however, patients who underwent
surgery had higher treatment-related mortality rates 2.

Also, the FFCD 9102 study involved 444 individuals
with possibly respectable oesophagal SCC who had
surgery or additional chemoradiation therapy after
induction chemotherapy revealed that while surgically
treated individuals were less likely to require palliative
care for dysphagia and had considerably reduced rates
of loco-regional recurrence (LRR) (34% vs 43%), they
had comparable 2-year and median survival to those
who kept on chemoradiation, along with the worsening
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quality of life outcomes and sharply increased morbidity
with the resection %)

According to earlierreports of national practice patterns,
definitive chemoradiation therapy is reportedly utilised
more commonly than tri-modality therapy (419,

Even though the recommended dose of RT in the
definitive setting has remained at 50.4 Gy based on
the results of the RTOG 94-05 trial 19, the optimal
radiation dose remains debatable.

Intensity-modulated RT (IMRT) is a modern form
of three-dimensional conformal radiation therapy
(3D-CRT) that uses non-uniform radiation beams
to maximise the radiation dose of the target volume
while simultaneously minimising the radiation
dose of the surrounding normal tissues. However,
oesophagal cancer survival rates remain dismal despite
all technological advancements in RT and surgery,
as well as a greater understanding of the clinical and
biochemical aspects of the illness.

The current study aims to illustrate treatment
outcomes for oesophagal cancer according to different
clinicopathological factors in a retrospective study
performed at a single tertiary radiotherapy centre in
Sulaimaniyah City/Iraq.

PATIENTS AND METHODS

In a retrospective cross-sectional study from January
2010 to January 2021, 97 patients with a biopsy-proven
stage II-IV primary oesophagal carcinoma who visited
Zhianawa cancer centre, a tertiary radiotherapy centre
in Sulaimaniyah, were reviewed. All patients treated
with local radiotherapy (curative or palliative) for
oesophagal cancer (AC or SCC or others) of any T,
N, or M stage and any age, smokers or non-smokers,
either as a sole form of treatment or in combination
with chemotherapy and surgery, met the criteria for
inclusion in our analysis.

All pathological specimens from surgically excised
or preoperative endoscopic biopsies were examined
to classify the tumour grades as well-differentiated
(grade 1), moderately differentiated (grade 2), or poorly
differentiated (grade 3) disease.

Patients who initially received neoadjuvant radiotherapy
but did not undergo subsequent surgery due to disease
progression or other factors were also eligible. Five
patients who did not receive radiation for various
reasons were excluded.
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Ultimately, 92 patients received radiotherapy and were
enrolled in this analysis. Patients had to know the total
radiation dose and the number of radiation fractions.
The tumour staging was done according to the
American Joint Committee on Cancer (AJCC) TNM
staging, 8th edition, 2017.

Patients underwent a thorough pre-treatment workup
for proper staging, including medical history and
physical examination.

The radiation oncologists decided whether to use
the IMRT or 3D-CRT technique at their discretion,
primarily based on scientific team discussion and the
facility available during treatment planning.

Treatment
Radiotherapy

On computed tomography (CT) simulation, a required
step prior to radiotherapy for delineation of the disease
targets and critical normal organs, patients were placed
supine with arms up, wing board for immobilisation.
A fusion with already performed diagnostic imaging,
especially CT of the chest or positron-emission
tomography (PET- CT) used for target delineation.
CT, PET, clinical information, and endoscopic findings
identified the primary tumour and any affected lymph
nodes, contoured as the gross tumour volume (GTV).
As per the treating radiation oncologist’s decision, the
clinical target volume (CTV) was defined as the GTV
plus a margin of 1 cm radial and 3—4 cm craniocaudal
expansion along the oesophagus. Elective nodal
volumes included the celiac axis for lower tumours or
the supraclavicular fossa for upper esophageal cancers.
The CTV plus a 0.5-1 cm extension created the planned
target volume (PTV).

Typically, curative patients are treated with 1.8-2 Gy
daily fractions to a total dose of 40 to 66 Gy based
upon tumour location and physician discretion, and the
palliative radiotherapy dose schedules used were 35Gy
in 14Fx, 30Gy in 10Fx, and 20Gy in 5Fx. Both 6MV
and 18MV photon energies are used in the planning.
RT planning was done in the XiO or Monaco treatment
planning systems (Elekta planning software).

To maximise target dose coverage and reduce dosage
to OARs, techniques like a 3D-CRT and fixed-field
IMRT beam modes were utilised for each instance.
The X-ray Volumetric Imaging (XVI), a low-dose
computed tomography, was used as a verification

image to identify and correct any patient positioning
errors before treatment.

During receiving radiotherapy, a weekly follow-up was
routinely conducted for assessment of patient health
status and management of radiation-related toxicities.
After radiotherapy completion, patients are followed
every 3-6-month intervals for the first two years and
then 6-12 months for the subsequent three years.
Follow-up sessions included physical examination and
endoscopy, and if clinically indicated, the patients were
sent for chest CT, FDG PET, and barium swallow.

Chemotherapy

Chemotherapy is administered as definitive
chemoradiotherapy (CRT), induction chemotherapy
followed by concomitant CRT, or adjuvant/consolidation
chemotherapy after surgery. Common regimens
were either 5-fluorouracil (5-FU)—or cisplatin-based.
Widespread protocols used were ECX (epirubicin,
cisplatin, and capecitabine) every 21 days, induction
chemo by ECF (epirubicin, cisplatin, and fluorouracil)
every 21 days, or FP (5-FU and cisplatin) concurrently
with RT.

Statistics

Software statistical package SPSS was performed for
all statistical analysis, SPSS 18 for Windows/MAC
(PASW etal. 18; SPSS, Chicago, IL). First, a descriptive
analysis of the covariables was conducted, and for
qualitative variables, the absolute (N) and relative (%)
frequency distributions were reported. The patient’s
survival was calculated from the date of diagnosis until
the close-out date (July 8th, 2022). The Kaplan-Meyer
estimate was used to calculate the survival probability
between treatment modalities, cancer location, and
grades. Multivariate analysis was performed as well,
with the Cox regression (Cox proportional hazards
survival model) approach for analyzing overall
survival differences by age, gender, smoking status,
pathological grades, anatomical locations, disease
stage, plan and modality of treatment, as well as RT
dose and technique used. Statistical significance was
defined as a p-value of < 0.05.
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RESULTS

Table 1 provides comprehensive information on the
patients, tumours, and treatments. The mean age of 92
patients included in the study was 68.4 years old (SD
12.2 years, range: 29-90 years). There were precisely
the same numbers of males and females in the cohort
(46 patients — 50%), and 53% (49/92) of patients had
pathological grade II disease with a predominant
histology of squamous cell carcinoma (82/92, 8§9%).
Most patients subsequently had primary tumours in
the lower and middle third of the oesophagus, 32%
and 31%. Smoker patients were slightly more than
non-smokers, 38 vs 36. In the present study, the stages
of primary tumours included stage Il/stage Ill/stage
IV/not specified stage in the following distribution:
22/42/24/4 (23.9%/45.7%/26.1%/4.3%).

All 92 patients enrolled in the analysis received
radiotherapy treatment, either alone (17 patients,
18.5%), with chemotherapy (63 patients, 68.5%), or
with both chemotherapy and surgery as tri-modal
treatment (9 patients, 9.8%). More than half (52.2%,
N=48) of patients received 35Gy or less of RT, thirty-
seven (40.2%) patients treated with RT dose between
40-50.4Gy, and the remaining seven (7.6%) oesophagal
cancer patients received RT dose of 54Gy or more.
Only 13(14.1%) patients were treated with the IMRT
technique compared to 79(85.9%) who received
radiotherapy with the 3D-CRT technique.

Survival Outcomes

When the data were evaluated, 67 (72.8%) patients had
died, and only 8 (8.7%) patients were still alive and
censored. The other 17 (18.4%) patients had missed
contact with them and their vital status was unknown.
The median follow-up time for a total of 75 patients was
14 months (1-118 months), with an interquartile range of
17 months. The estimated eighteen and twelve-month
overall survival was 34.6% (26/75) and 58.6% (44/75),
respectively. A total of 67 patients died; in 88% (59) of
them, the cause of death was distant metastasis or other
disease-related complications, while in the remaining
12% (8/67), the death was reported as a result of other
co-morbidities rather than oesophagal cancer itself.

Table 2 shows the differences between many variables
in the survival outcome of oesophagal cancers.

There were significantly higher adjusted hazards
among patients having grade 2 disease (AHR, 15.85;
95% CI, 1.66 to 151.3; P value = 0.01), and at the margin
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of significance for grade 3 disease (AHR, 9.89; 95% CI,
0.88 to 110.3; P value = 0.06) as compared to patients
with pathological grade 1 carcinoma (Figure 1A).
Lower hazards of statistical significance were noted for
giving the patients both chemotherapy and radiotherapy
as a bi-modality treatment (AHR, 0.19; 95% CI, 0.04 to
0.88; P value = 0.03) than RT alone and tri-modality
therapy (Figure 1B). Tumours of the upper oesophagus
have poorer survival outcomes than other locations but
just reached the borderline of significance (AHR, 3.42;
95% CI, 0.87 to 13.41; P value = 0.07) (Figure 1C).

No statistically significant differences in survival
outcomes were observed for other clinicopathological
features and treatment options like age of the patients,
gender identity, smoking effect, disease stage, treatment
plan, and RT dose and technique.
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Table 1. Patient and Tumor Characteristics.

Variables N %

Gender

Male 46 50.0
Female 46 50.0
Residency

Sulaimaniyah 68 73.9
Erbil 4 4.3
Duhok 7 7.6

Halabja 7 7.6

Other Iraqi cities 6 6.5
Smoking history

Yes 38 41.3
No 36 39.1
Unknown 18 19.6
Tumour histology

SCC 82 89.1
AC 7 7.6

NET 1 1.1

Not specified 2 2.2
Anatomical location

Lower 30 32.6
Mid 29 31.5
Upper 16 17.4
Extensive 16 17.4
Unknown 1 1.1

Grade

Well-differentiated 10 10.9
Moderately differentiated 49 53.3
Poorly differentiated 19 20.7
Unknown 14 15.2
Stage

II 22 23.9
III 42 45.7
IV 24 26.1
Not specified 4 4.3

Treatment plan

Curative 46 50.0
Palliative 46 50.0
Treatment modality

RT alone 17 18.5
RT + Chemo 63 68.5
RT + Chemo + Surgery 9 9.8

Not reported 3 3.3

Radiotherapy technique

3D-CRT 79 85.9
IMRT 13 14.1
Radiotherapy dose (Gray)

35 or less 48 52.2
40 - 50.4 37 40.2
54 or more 7 7.6

Vital state (now)

Alive 8 8.7

Dead 67 72.8
Unknown 17 18.4
Age at diagnoses (years)

Mean 68.43

Minimum 29

Maximum 90

N: Numbers of different characteristic; SCC: Squamous cell carcinoma;
AC: Adenocarcinoma; NET: Neuroendocrine tumo; 3D-CRT: Three-dimensional conformal
radiation therapy; IMRT: Intensity-modulated radiotherapy
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Table 2. Adjusted Hazard Ratios of Association between Selected
Covariates and Survival in Patients with Esophageal Cancer.

Variable AHR 959% CI P-value
Gender

Male 1

Female 0.80 0.36 - 2.10 0.79

Smoking Status
No 1

Yes 0.66 0.30 - 1.42 0.29
Pathological Grade
Grade 1 1
Grade 2 15.85 1.66 - 151.3 0.01
Grade 3 9.89 0.88 - 110.35 0.06
Anatomical Location
Lower 1
Mid 1.05 0.38 - 2.87 0.91
Upper 3.42 0.87 - 13.41 0.07
Extensive 2.42 0.88 - 6.67 0.08
Disease Stage
Stage 2 1
Stage 3 0.91 0.27 - 3.03 0.88
Stage 4 0.73 0.15 - 3.58 0.70
Treatment Plan
Curative 1
Palliative 2961.2 0.01 - 2.01 0.90
Treatment Modality
RT alone 1
RT + Chemo

0.19 0.04 - 0.88 0.03
RT + Chemo + 0.32 0.05 - 1.78 0.19
Surgery
RT Dose (Gray)
35 or less 1
40-50.4 2199.9 0.01 - 1.49 0.91
54 or more 151.03 0.01 - 1.05 0.94
RT Technique
3D-CRT 1
IMRT 2.20 0.61 - 7.90 0.22
Age (years) 2.43 0.88 - 6.70 0.08

3D-CRT: Three-dimensional conformal radiation therapy
IMRT: Intensity-modulated radiotherapy
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Figure 1. A. Kaplan-Meier curve of overall survival by tumor grades. B. Kaplan-Meier curve of overall
survival by treatment modality. C: Kaplan-Meier curve of overall survival by anatomical locations.
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DISCUSSION

The factors impacting the survival of patients with
esophageal cancer (EC) were examined retrospectively
in this study. The results of our analysis have the
benefit of applying to the future affected people with
oesophagal cancer. In this population-based study, we
discovered an 18-month overall survival difference
among patients with oesophagal cancer in Iraq in terms
of tumour grade and treatment modality. In contrast,
when adjusted for gender, smoking history, disease
stage, tumour location, treatment plan, RT dose, and
RT technique, no statistically significant differences
were found.

In addition, the age of the patients in general and without
making them into groups did not affect 18-month
survival so much. However, the main limitations of
this study were: Unknown performance state and co-
morbidities of patients, no details about chemotherapy
treatment, and the inclusion of palliative treatment and
stage [V disease.

Traditionally, oesophagal cancer has been recognised
as a disease of the elderly, with a peak incidence
occurring between the sixth and seventh decades of
life. In the Western world, it has been noted that the
peak incidence shifts from 65-70 to 70—79 years of age,
and 30% of oesophagal cancer patients are 75 years of
age or older ! ¥ However, our data showed that in
this part of Iraq, oesophagal cancer incidence peaked
between 70 and 80. Unsurprisingly, increasing age
was associated with decreased overall survival rates
in previous studies % 2%, However, the inclusion of
patients with oesophagal obstruction and the lack of
advanced surgical interventions for our patients may be
behind no age-related disparities in survival (P value:
0.08).

Reported previously that gender was a strong and
independent prognostic factor, and males had
significantly worse survival rates than females @Y,
However, in our analysis, the impact on mortality was
unrelated to gender identity among Iraqi citizens.

SCC remains the most prevalent histological type in
many developing countries, even though the incidence
of AC has increased in developed countries in recent
decades . The same results were noticed in our
developing country regarding the incidence, and
89.1% of the cases were SCC, but since the number of
adenocarcinomas was very small (N = 7, 7.6%), the
survival comparison was scientifically unreasonable,
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of note, different outcomes and clinical and molecular

characteristics are suspected between SCC and AC ¢
23,24)

The current study shows that the most significant factor
affecting 18-month overall survival in oesophagal
cancer may be tumour biology characteristics,
particularly favourable tumour grade (P value = 0.01).
Kim et al. observed that less aggressive pathologic
tumours in well- or well-moderately differentiated
tumours have significant long-term survival rates in
esophageal cancer .

When adenocarcinoma of the oesophagus is treated
with chemoradiation, the clinical outcome is
significantly worse than with squamous cell cancer
(D In comparison, trials on patients with oesophagal
squamous cell carcinoma have indicated that surgery
may not provide any additional benefits over definitive
chemoradiation @ 3, In the current analysis, EC
patients treated with definitive chemoradiotherapy had
significantly better lifetime survival outcomes than RT
alone and chemoradiation plus resection. This result is
the same as in several trials that showed a trend toward
chemoradiation @¢-¥. It is important to note that due
to medical co-morbidities, many patients referred
for definitive chemoradiation are not candidates for
surgery. That is why we still agree that treatment of
EC can vary considerably and is dictated by disease
stage, surgical candidacy, and patients’ preferences.
Neoadjuvant therapies, part of triple lines of treatment,
are often added to treatment plans for locally advanced
malignancies that have metastasized to the lymph
nodes ® 3V,

Regarding the impact of RT dose on oesophagal
cancer survival, significant variations were not seen in
assessing treatment efficacy. Numerous studies using
the National Cancer Data Base have found conflicting
findings regarding the effect of radiation dose on
the survival rate in oesophagal carcinoma patients
who received chemoradiation treatment ©2~39; three
studies revealed that irradiation dosage had no effect
on survival outcomes, and one study even came to the
conclusion that 41.4 Gy is linked with better overall
survival than 50.4 Gy ©2,

Concerning the tumour's location, we found no
18-month EC-specific survival benefits. Otterstatter et
al. found that whether the tumour was located in the
upper, middle, or lower oesophagus, the 5-year survival
rates for oesophagal cancer in Canada were similar ¢,
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Also, Doki et al. looked at 501 patients with squamous
cell carcinoma as their primary cancer and discovered
that the three sites' survival rates were comparable ©7,
However, they observed that the tumour's location has
arole in the recurrence mode of the disease.

In conclusion, the 12-month and 18-month survival rates
were 58.6% and 34.6%, respectively. Chemoradiation
has a superior 18-month survival outcome compared
to RT alone and a combination of chemoradiotherapy
and surgery in treating stage II-1V oesophagal cancers.
A low-grade or well-differentiated cancer cell is
oesophagal cancer's most important survival predictor.
Other factors like gender, age, smoking, tumour stage
and location, and RT dose and technique have no
significant impact on the survival of the disease. For
better results, additional more extensive prospective
randomised clinical trials are required.
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