
original article

ANN SAUDI MED 2021  MARCH-APRIL  WWW.ANNSAUDIMED.NET 91

Correspondence:  Dr. Muhammad 
Sohaib Asghar · Department of 
Internal Medicine, Dow University 
of Health Sciences, Ojha Campus, 
Karachi, Sindh 74233, Pakistan · 
T: +923 34 301 3947 sohaib_as-
ghar123@yahoo.com · ORCID: 
https://orcid.org/0000-0001-6705-
2030   
     
Citation: Asghar MS, Khan NA, 
Kazmi SJ, Hassan M, Rasheed 
U, Jawed R, et al. Clinical, 
Epidemiological, and Diagnostic 
Characteristics of Esophageal 
Carcinoma Amongst the population 
of urban Sindh: A tertiary care hos-
pital experience of Karachi, Pakistan. 
Ann Saudi Med 2021; 41(2): 91-100. 
DOI: 10.5144/0256-4947.2021.91

Received: December 17, 2020

Accepted: January 2, 2021

Published: April 1, 2021

Copyright: Copyright © 2021, 
Annals of Saudi Medicine, Saudi 
Arabia. This is an open access 
article under the Creative Commons 
Attribution-NonCommercial-
NoDerivatives 4.0 International 
License (CC BY-NC-ND). The details 
of which can be accessed at http://
creativecommons. org/licenses/by-
nc-nd/4.0/

Funding: None.

Clinical, epidemiological, and diagnostic 
characteristics of esophageal carcinoma in a 
Pakistani population
Muhammad Sohaib Asghar,a Noman Ahmed Khan,b Syed Jawad Haider Kazmi,c Maira Hassan,d 

Uzma Rasheed,d Rumael Jawed,e Rabail Yaseen,a Syed Anosh Ali Naqvia

From the aDepartment of Internal Medicine, Dow University of Health Sciences, Ojha Campus, Karachi, Sindh, Pakistan; bDepartment of 
General Surgery, Liaquat National Hospital and Medical College, Karachi, Sindh, Pakistan; cDepartment of Emergency Medicine, Liaquat 
National Hospital and Medical College, Karachi, Sindh, Pakistan; dDepartment of Internal Medicine, Liaquat National Hospital and Medical 
College, Karachi, Sindh, Pakistan; eDepartment of Gastroenterology, Liaquat National Hospital and Medical College, Karachi, Sindh, 
Pakistan

BACKGROUND: Esophageal cancer ranks eighth among the most 
prevalent cancers globally and is the sixth leading cause of mortality 
from malignancy worldwide; it is the 7th most prevalent malignancy in 
males and the 6th most prevalent malignancy in females. In Pakistan, 
the incidence is 4.1 per 100 000 with the province of Baluchistan having 
the greatest incidence.
OBJECTIVE: Report trends and characteristics of esophageal cancer in 
Pakistan over the past 10 years.
DESIGN: Cross-sectional, retrospective review of medical records.
SETTING: Tertiary care hospital.
PATIENTS AND METHODS: The study included all patients admitted 
with a diagnosis of esophageal carcinoma with a mass lesion or lumi-
nal narrowing. The records were for the period from January 2011 to 
September 2020.
MAIN OUTCOME MEASURES: Gender, histopathological types/dif-
ferentiation along with clinical/laboratory findings.
SAMPLE SIZE: 1009 with a mean (standard deviation) age of 49.3 (14.2) 
and a median (interquartile range of 50 (22) years (443 males and 566 
females with age of 51.0 [20] years and 47.9 [23.8] years, respectively). 
The male-to-female ratio was 1:1.2. 
RESULTS: Most patients (82.7%) had squamous cell carcinomas with a 
male-to-female ratio of 1:2; the remainder had adenocarcinomas with a 
male-to-female ratio of 4:1 (P<.001). Dysphagia, weight loss, and vomit-
ing were the most prevalent symptoms. More adenocarcinoma masses 
were located distally compared with squamous cell carcinomas (P=.030), 
lesions were most likely to be ulcerated (P=.910). Luminal narrowing 
was slightly more frequent in squamous cell carcinoma (P=.215), thick-
ening was more prominently circumferential in the adenocarcinomas. 
In squamous cell carcinoma, the most common variant was moderately 
differentiated while moderate to poorly differentiated variants were 
more common in adenocarcinoma. In the survival analysis, squamous 
cell carcinoma (P=.014 vs adenocarcinoma), particularly the well-differ-
entiated type (P=.018 vs other variants), projected a better prognosis.
CONCLUSION: Our study reports the most recent trends of esopha-
geal carcinoma in this region.
LIMITATIONS: Lack of metastatic workup, TNM staging, and mode of 
treatment, along with the overlapping pattern of histological variants.
CONFLICT OF INTEREST: None.
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Esophageal cancer is the eighth most prevalent 
cancer globally and the sixth leading cause 
of mortality from malignancy worldwide.1-3 

Esophageal cancer is solely responsible for 7% of gas-
trointestinal cancers.4 In 2012-2013, 442 000 to 455 800 
cases were reported worldwide along with a mortality 
of 400 200 to 440 000 inhabitants.3,5,6 Esophageal carci-
noma is reported as the 7th most prevalent malignan-
cy in males while regarded as the 6th most prevalent 
malignancy in females.7 The maximum frequencies of 
esophageal cancer have been reported in China, north-
eastern Iran, the southeast of the United States, and 
South Africa.1 Esophageal carcinoma is categorized 
histologically into two variants, namely adenocarci-
noma and squamous cell carcinoma. Adenocarcinoma 
is prevalent in highly developed regions of the globe, 
like North America and Europe. Barrett’s esophagus, 
obesity, and chronic gastroesophageal reflux disease 
are prime causative factors, while the common site of 
occurrence is the distal esophagus. A common site of 
occurrence of squamous cell carcinoma is the upper 
and middle esophagus. Squamous cell carcinoma has 
an increased incidence in regions of Asia like north-
ern China, Iran, Turkmenistan, northern Afghanistan, 
Uzbekistan, and Mongolia, collectively termed as “the 
esophageal Asian cancer belt” with 100 cases per 
100 000 population in underdeveloped countries.1,2,6-8

 Esophageal carcinoma primarily involves the el-
derly population ranging from 40-60 years.4 The mean 
age of patients suffering from esophageal cancer in 
Asia is in the range of 51-60 years.9-15 The age-stan-
dardized rate (ASR) for cases of esophageal carcinoma 
worldwide is reported as 7.7 per 100 000 cases for Asia 
with the maximum ASR of 12.5-12.7 per 100 000 cases 
in Bangladesh and China, while the ASR reported for 
Pakistan is 4.1 per 100 000 cases.1,3 Esophageal car-
cinoma has a predilection towards males, affecting 
males 2-4 times more frequently as compared to fe-
males worldwide.4 Etiological factors predisposing to 
esophageal cancer are multiple and differ according 
to subtypes. Barrett’s esophagus, obesity, and chronic 
gastroesophageal reflux disease are the most prevalent 
etiological factors for esophageal adenocarcinoma in 
Western populations (United Kingdom, United States, 
Australia, and France). On the other hand, smoking, 
consumption of alcohol, opium, hot beverages, a diet 
with excessive salt or lacking salt, a nutritionally deficient 
diet, low socioeconomic lifestyles, betel nut chewing, vi-
ral agents (e.g., human papillomavirus), and a family his-
tory of cancer are factors for esophageal squamous cell 
carcinoma in the Asian esophageal cancer belt.1,3,16,17 
Low socioeconomic lifestyle and consumption of impure 

water are prominent risk factors in regions of China and 
Saudi Arabia, while Iran reported low socioeconomic 
lifestyle as the prominent risk factor.2,5,8,10 Risk factors 
predisposing inhabitants of Afghanistan, Bangladesh, 
India, and Pakistan are smoking, consumption of exces-
sive alcohol, opium, and hot beverages while betel nut 
chewing, nutritional deficiency of fruits, vegetables and 
fat-soluble vitamins like vitamin A are also contributing 
factors in Saudi Arabia along with a diet of excessive 
salt.2,4,7-10,12,13,15,18

Dysphagia is one of the most prominent clinical 
manifestations of esophageal carcinoma suffered by in-
dividuals in China, Iran, India Afghanistan, Bangladesh, 
and Pakistan with weight loss being the second com-
mon manifestation, which is reported more often in 
studies from Saudi Arabia while other symptoms are 
odynophagia, hoarseness, retrosternal burning pain, 
anemia and blood in the vomitus.7,10,11,13,15,19 Modalities 
used in the detection of esophageal carcinoma are 
computed tomography, magnetic resonance imaging, 
double-contrast barium enema, fiberoptic endoscopy, 
chromoendoscopy, endoscopic ultrasound, endoscopy 
with Iodine, high-resolution magnification endoscopy, 
narrow-band imaging, and positron emission tomog-
raphy.2,10-15

Staging criteria for determining advancement of 
esophageal cancer is the TNM staging approved by 
American Joint Committee on Cancer and treatment is 
based staging. T1 and T2 levels undergo surgical re-
section, which include trans-hiatal esophagectomy and 
transthoracic esophagogastrostomy while patients with 
T3 and T4 stages are treated with a combination of che-
motherapy and radiotherapy.19,20 The worldwide 5-year 
survival rate for esophageal carcinoma is reported as 
only 10% to 18%.1,3,16 China reported a 5-year survival 
rate lower than 10%, Bangladesh 13%, India 15%, Iran 
less than 10% while the rate in Pakistan is reported as 
6%.2,7,15,21,22

The objective of this study was to demonstrate cur-
rent trends and characteristics of esophageal cancer 
over the past 10 years, using data from a tertiary care 
hospital in Sindh province, which receives patients from 
almost all over Pakistan. There is scarce recent data on 
esophageal carcinoma in this population, hence we 
aimed to fill the gap and also compare the characteris-
tics of current trends with reported data for this popula-
tion, as well as with those of other regional studies.

PATIENTS AND METHODS
This study was conducted at the Department of 
Gastroenterology of Jinnah Postgraduate Medical 
Center, Karachi, Pakistan, which is a 1650-bed tertiary 
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care hospital, receiving patients from all over the coun-
try. Ethical approval was waived by the institutional 
ethical review committee. We reviewed the medical re-
cords of all patients admitted to our hospital from 1st 
January 2011 to 30th September 2020, with a diagnosis 
of esophageal carcinoma having a mass lesion or lu-
minal narrowing. Those patients who did not present 
with an esophageal mass, or were diagnosed with an 
in situ carcinoma on histopathology, or had any other 
malignancies were excluded. For patients who met 
the inclusion criteria, complete medical and diagnostic 
evaluations were documented through a well-designed 
proforma, comprising demographic data, clinical re-
cords, biochemical parameters, diagnostic modalities, 
and histopathological patterns. Data on the frequency 
of carcinoma and types of carcinoma were collected 
and compared. P values <.05 were deemed significant 
(two-tailed). Non-parametric tests were used for quan-
titative variables due to non-uniform distribution as 
determined by Shapiro-Wilk test, while the Fisher ex-
act test and chi-square test were used for qualitative 
variables. All analyses were conducted using IBM SPSS 
version 25.0 (IBM Corp., Armonk, NY, USA).

RESULTS
The male-to-female ratio was 1:1.2 for the 1009 individ-
uals included in the study (Table 1). The majority of the 
study population was from rural Sindh province, with 
most individuals involved in low socioeconomic occu-
pations like laborers, farmers, and housewives (reflect-
ing the female dominance). The majority of patients 
had no comorbidities, while one-half denied having 
any addictions. The most frequent addictions were be-
tel nuts/leaf in 219 patients (21.7%), cigarette/hookah 
smoking in 173 (17.2%), followed by naswar and gutka 
in 172 (17.0%), while alcoholism was recorded in only 5 
patients (0.5%). The most prevalent histotype was squa-
mous cell carcinoma with a ratio of 4:1 compared to 
adenocarcinoma. The prominent clinical feature among 
the study population was dysphagia, presenting in one-
third of the patients; 54.5% had dysphagia for both 
solids and liquids simultaneously, 28.1% developed 
dysphagia first to solids and then progressed to liquids, 
12.6% had dysphagia only for solids and 4.8% had dys-
phagia only for liquids (Table 2). Retrosternal burning 
was associated with adenocarcinoma (P=.008), odyno-
phagia with squamous cell carcinoma (P=.002), acid re-
flux with squamous cell carcinoma (P value=.022), while 
the rest of the signs and symptoms were equally distrib-
uted among the two types of esophageal carcinoma. 
The majority of biochemical markers did not differ by 
the type of carcinoma  except for hemoglobin (P=.003), 

Table 1. Demographic data (n=1009).

Variable Frequency

Gender

   Male 443 (43.9)

   Female 566 (56.1)

Residence

   Sindh 849 (84.1)

   Balochistan 62 (6.1)

   Punjab 18 (1.8)

   Khyber Pakhtunkhwa 43 (4.3)

   Gilgit Baltistan 18 (1.8)

   Afghanistan migrants 16 (1.6)

   Others 3 (.3)

Language 

   Sindhi 434 (43.0)

   Balochi 90 (8.9)

   Punjabi 55 (5.5)

   Balti 12 (1.2)

   Pashtoon 108 (10.7)

   Urdu 259 (25.7)

   Others 51 (5.1)

Occupation

   Housewife 560 (55.5)

   Labor 208 (20.6)

   Farmer 74 (7.3)

    Government employee 18 (1.8)

   Private business 58 (5.8)

   Shopkeeper 14 (1.4)

   Retired 28 (2.8)

   Others 49 (4.9)

Comorbidities

   None 834 (82.7)

   Diabetes mellitus 53 (5.3)

   Hypertension 88 (8.7)

   Ischemic heart disease 31 (3.1)

   Tuberculosis 5 (.5)

   Hepatitis B 9 (.9)

   Hepatitis C 26 (2.6)

   Others 18 (1.8)
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Addictions

   None 471 (46.7)

   Smoking (tobacco 
   cigarettes) 150 (14.9)

   Hookah (smoking) 23 (2.3)

   Betel leaf 128 (12.7)

   Betel nuts 91 (9.0)

   Betel quid (gutka) 90 (8.9)

   Naswar (dipping 
   tobacco) 82 (8.1)

   Alcohol 5 (.5)

   Other illicit drugs 5 (.5)

Histopathology

   Squamous cell 
   carcinoma 834 (82.7)

   Adenocarcinoma 175 (17.3)

Data are number (%). 

platelet counts (P=.001) and total bilirubin (P=.005) 
(Table 3).

The male-to-female ratio between patients diag-
nosed with squamous cell carcinoma was 1:2, while 
for adenocarcinoma, the male-to-female ratio was 4:1 
(P<.001) (Table 4). The median (IQR) age of the study 
population was 50.0 (22) years with patients of adeno-
carcinoma slightly older than patients with squamous 
cell carcinoma (P<.001). Females were younger with a 
median age of 47.9 years when compared to males with 
a median age of 51.0 years (P<.001). The most frequent 
site of masses was in the distal part of the esophagus 
for both types of carcinoma, with adenocarcinoma more 
often presenting as a distal mass (P=.030) and the squa-
mous cell carcinoma more often presenting proximally 
(P<.001) as well as in the middle esophagus (P=.061). 
The most characteristic type of mass lesion in both 
types of carcinoma was ulcerated, followed by circum-
ferential, irregular, stricture, fungating, polypoidal, with 
nodular being the least common. Luminal narrowing 
was a slightly more common feature of squamous cell 
carcinoma as compared to adenocarcinoma (P=.215).

For radiological findings, Involvement was more 
frequently distal for both types of carcinomas, but ad-
enocarcinomas were usually identified in the lower re-
gion (P=.008), while squamous cell carcinomas were in 
the middle (P<.001) as well as in the upper esophagus 
(P=.001) (Table 5). The characteristic thickness of mass 
on CT scan was seemingly circumferential, followed by 
the mural, eccentric, and diffuse thickness (least likely). 

Adenocarcinomas were plausibly circumferential in our 
study population (P<.001) with squamous cell carcino-
mas potentially having both circumferential and mural 
thickening (P<.001). The histopathological variants of 
squamous cell carcinomas were moderately differenti-
ated in 559 patients (67.0%), either keratinized/non-
keratinized/infiltrating or unidentified, followed by well-
differentiated in 121 (14.5%) and poorly differentiated 
in 83 (9.9%) (Table 6). Dysplasia of squamous cells was 
present in 7 patients (0.8%) while high-grade sarcoma 
was present in 4 patients (0.5%) and was the least com-
mon variant. Among the adenocarcinomas, poorly dif-
ferentiated variants were most prevalent followed by 
moderately differentiated and well-differentiated carci-
nomas, either keratinized/ non-keratinized/ infiltrating/ 
or unidentified. Small cell carcinoma was present in 2 
patients (1.1%), being the least common variant.

The 5-year survival data for the tumor behavior with 
respect to histotype and mode of differentiation are 
presented as Kaplan-Meier curves, which show that 
squamous cell carcinoma (P=.014), and particularly the 
well-differentiated type (P=.018), having better progno-
sis compared to others, as shown in Figure 1.

DISCUSSION
Overall, squamous cell carcinoma of the esophagus ac-
counts for 90% of cases of the total tumor burden world-
wide.23 Although both varieties of carcinomas have dis-
tinct etiologies, geographic trends, patterns, and risk 
factors, the incidence of esophageal adenocarcinoma 
is slightly greater in elderly postmenopausal women.23 

In Pakistan, the province of Baluchistan reported the 
greatest number of cases of esophageal carcinoma.7,24 

Squamous cell carcinoma is dominant within inhabit-
ants of Pakistan while cases of adenocarcinoma are less 
prevalent.14 Esophageal carcinoma has gender affinity 
towards males as compared to females as reported by 
several research studies conducted worldwide, but in 
our study female gender had a slight dominance over 
males with a ratio of 1.2:1. A unique finding of our study 
was that squamous cell carcinoma occurred more within 
females in contrast to the findings of several other stud-
ies, while esophageal adenocarcinoma was suffered 
predominantly by males.14 Low socioeconomic status 
prevailed within the sample size evaluated in our study 
as the majority of inhabitants were farmers, laborers, 
and housewives, as reported in some other studies.2,10 
Smoking was a widely prominent addiction within suf-
ferers of esophageal carcinoma; betel leaf (paan), be-
tel nut, betel quid were second, third, and fourth com-
mon addictive factors, respectively, while alcohol was 
least prevalent, which is consistent with several stud-
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ies.4,7,8,12-15,17,18 Squamous cell carcinoma was the most 
common histologically variant within our study popula-
tion while adenocarcinoma of the esophagus was en-
countered less frequently in our findings, corresponding 
with studies conducted in regions belonging to the Asian 
cancer belt. As squamous cell carcinoma is frequently 
encountered in Pakistan, the site of the esophagus was 
commonly involved was the lower end in our study 
population contrasting with numerous studies reporting 
the middle esophagus as commonly involved.4,7,8,14,17,18 
For adenocarcinoma, the highest frequency in the lower 
esophagus paralleled with the findings of several other 
studies.4,7,8,14,17,18 Clinical manifestations frequently suf-
fered by patients included in our study were dyspha-
gia, followed by weight loss and vomiting, which was 
synchronous with multiple studies,2,4,7,8,12-15,17,18 while an-
orexia and halitosis were least suffered. 

Biopsy findings within the sample size evaluated 
in our study indicated that moderately differentiated 
squamous cell carcinoma was frequently detected, 
consistent with the findings of Ali et al24 while contrast-
ing with the findings of Hafeez et al.14 Poorly differenti-
ated carcinoma was the least detected for squamous 
cell carcinoma. In the case of esophageal adenocarci-
noma, the biopsy finding most frequently encountered 
in our study was poorly differentiated adenocarcinoma 
contravening few studies,25 followed by moderate to 
poorly differentiated types, while the least encoun-
tered finding was well-differentiated adenocarcinoma.

The mean age in our study was similar to a study 
conducted in Afghanistan in 2014,15 documenting a 
mean age of 47.3 (17.8) with an age range of 17-88 
years, while our study found a mean age of 49.3 (14.2) 
with an age range of 15-92 years. The previous data 

Table 2. Frequency of symptomatology among the histopathological variants (n=1009). 

Clinical features Squamous cell 
carcinoma (n=834)

Adenocarcinoma 
(n=175) P value

Fever: n=25 (2.5%) 19 (2.3%) 6 (3.4%) .419b

Weight loss: n=196 (19.4%) 164 (19.7%) 32 (18.3%) .675a

Upper GI bleeding: n=47 (4.7%) 41 (4.9%) 6 (3.4%) .396b

Retrosternal burning: n=60 (5.9%)  42 (5.0%) 18 (10.3%) .008a

Acid reflux: n=22 (2.2%) 22 (2.6%) 0 (0.0%) .022b

Dysphagia: n=327 (32.4%) 260 (31.2%) 67 (38.3%) .068a

   Both solids/liquids: n=178 (17.6%) 151 (18.1%) 27 (15.4%)

.217a

   Only solids: n=41 (4.0%) 33 (3.9%) 8 (4.6%)

   Only liquids: n=16 (1.6%) 12 (1.4%) 4 (2.3%)

   First solids then progressed to liquids: 
   n=92 (9.1%) 73 (8.7%) 19 (10.8%)

Odynophagia: n=45 (4.5%) 45 (5.4%) 0 (0.0%) .002a

Anorexia: n=4 (0.4%) 2 (0.2%) 2 (1.1%) .141b

Regurgitation of food: n=15 (1.5%) 11 (1.3%) 4 (2.3%) .310b

Nocturnal cough: n=33 (3.3%) 30 (3.6%) 3 (1.7%) .203a

Vomiting: n=230 (22.8%) 189 (22.7%) 41 (23.5%) .826a

Projectile: (n=188) 18.6% 155 (18.6%) 33 (18.9%) .933a

Non-projectile: (n=42) 4.2% 34 (4.1%) 8 (4.6%) .766a

Dyspnea: n=2 (0.2%) 1 (0.1%) 1 (0.6%) .317b

Neck swelling: n=1 (0.1%) 1 (0.1%) 0 (0.0%) 1.000b

Halitosis: n=1 (0.1%) 1 (0.1%) 0 (0.0%) 1.000b

No symptoms: n=46 (4.6%) 43 (5.2%) 3 (1.7%) .047a

aIndicates Fisher’s exact test to compute the P value. bIndicates the chi-square test used to compute the P value.
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Table 3. Comparison of biochemical markers among the variants of esophageal carcinoma.

Laboratory 
investigations All patients (n=1009) Squamous cell 

carcinoma (n=834)
Adenocarcinoma 

(n=175) P value

Hemoglobin (g/dL) 11.0 (10.0–12.0) 11.0 (10.0–12.0) 12.0 (10.0–12.3) .003

Mean corpuscular 
volume (fL) 80.0 (76.0–88.0) 80.0 (76.0–88.0) 82.0 (76.0–88.0) .091

Platelets (109 cells/liter) 233.0 (187.0–302.0) 237.0 (190.75–312.0) 209.0 (167.0–267.0) .001

Total leucocyte count 
(109 cells/liter) 6.3 (5.0–8.8) 6.3 (5.0–9.0) 6.3 (4.7–7.3) .078

Sodium (mEq/L) 136.0 (133.0–141.0) 136.0 (133.0–141.0) 136.0 (134.0–141.0) .175

Potassium (mEq/L) 4.0 (3.50–4.55) 4.0 (3.5–4.5) 4.0 (3.2–4.6) .870

Chloride (mEq/L) 100.0 (98.0–102.0) 100.0 (98.0–102.0) 100.0 (98.0–102.0) .143

Total bilirubin (mg/dL) 0.45 (0.23–0.65) 0.50 (0.30–0.66) 0.43 (0.23–0.55) .005

Direct bilirubin (mg/dL) 0.22 (0.12–0.40) 0.21 (0.12–0.44) 0.22 (0.12–0.36) .333

Aspartate 
aminotransferase (IU/L) 19.0 (16.0–29.0) 19.0 (15.75–29.0) 20.0 (16.0–27.0) .747

Alanine aminotransferase 
(IU/L) 22.0 (16.0–28.0) 22.0 (16.0–28.0) 21.0 (15.0–29.0) .844

Gamma glutamyl 
transferase (IU/L) 25.0 (18.0–41.0) 25.0 (18.0–40.0) 29.0 (19.0–44.0) .089

Alkaline phosphatase 
(IU/L) 208.0 (156.0–255.5) 207.0 (157.0–255.0) 222.0 (127.0–265.0) .219

Data are median (25th-75th percentile) except for mean (SD) corpuscular volume. P value calculated by Mann-Whitney U test.

available for Karachi reported a mean age of 53.3-
55.8 years in males and 53.3-54.3 years in females,18 

which was slightly higher as compared to our study. 
The male-to-female ratio was 1.4:1 in the same study, 
while the ratio in our study was 1:1.2 with a female pre-
dominance. However, a gender disparity was observed 
in adenocarcinoma, with a male predominant ratio of 
4:1, similar to other studies,26 while squamous cell car-
cinoma was reported with a female predominance of 
2:1 in our study, contrasting other studies showing a 
male predominance.14 A study conducted in Karachi in 
2010,27 found a 60% occurrence of esophageal carci-
noma in males, unlike our data. The histopathological 
pattern of adenocarcinoma was exactly opposite to 
the study conducted in Punjab in 2019,14 displaying 
well-differentiated carcinoma as more frequent than 
the moderate and poorly differentiated, while our 
study reported an increased prevalence of poorly dif-
ferentiated adenocarcinoma, followed by moderately 
differentiated and well-differentiated carcinomas. Our 
finding was also dissimilar to another study conducted 
at Shaukat Khanum Memorial Cancer Hospital, Lahore 
in 2015.25 Similarly, squamous cell carcinomas had 
moderately differentiated variants as the most com-

mon histopathological finding in correlation with other 
studies,24,25 while differing from the results of a few 
other studies that reported well-differentiated more 
frequently than moderately differentiated carcinoma.14

Comparing our results with regional data, a study 
conducted in Bangladesh quoted the same risk factors 
mentioned in our study,27 with smoking, betel nut/leaf, 
tobacco chewing, and alcohol ranking the list in that 
order. Dysphagia and weight loss were the most pre-
dominant symptoms among the Bangladesh popula-
tion suffering from esophageal carcinoma,12 followed 
by vomiting—another common symptom in our study. 
Another study conducted in northwest Pakistan was 
consistent with our outcomes for gender and age dis-
tribution for both types of esophageal carcinomas.28 
That study also reported a predominately clinical 
presentation and endoscopic findings parallel to our 
study. Further, a study in Uganda reported a middle-
third involvement of most of the esophageal carcino-
mas in their population, contrasting with our study in-
volving the lower-third usually in both types of esopha-
geal carcinomas.29 A comparative analysis among the 
Afghanistan population and Pakistan, conducted in 
2018,30 indicated that the Afghan population was more 
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Table 4. Clinical data by histotype of esophageal carcinoma.

Characteristics All patients (n=1009) Squamous cell 
carcinoma (n=834)

Adenocarcinoma 
(n=175) P value

Median age 50.0 (38.0–60.0) 48.5 (36.0–60.0) 55.0 (45.0–62.0) <.001a

   Males (n=443) 50.0 (42.0–62.0) 50.0 (39.5–60.0) 56.0 (46.0–62.0) <.001a   

   Females (n=566) 48.0 (35.0–59.0) 46.0 (36.0–59.0) 51.0 (35.0–60.0) <.001a

Histopathology

   Males 443 (43.90%) 306 (36.69%) 137 (78.28%)
<.001b

   Females 566 (56.09) 528 (63.30%) 38 (21.71%)

The extent of mass on 
EGD 

   Proximal 151 (15.0%) 140 (16.8%) 11 (6.3%) <.001b

   Middle 246 (24.4%) 213 (25.5%) 33 (18.9%) .061b

   Distal 366 (36.3%) 290 (34.8%) 76 (43.4%) .030b

   Proximal to middle 48 (4.8%) 40 (4.8%) 8 (4.6%) .899b

   Proximal to distal 12 (1.2%) 11 (1.3%) 1 (0.6%) .703c

   Middle to distal 163 (16.2%) 124 (14.9%) 39 (22.3%) .015b

   From GEJ, extending 
   into fundus 4 (0.4%) 1 (0.1%) 3 (1.7%) .018c

   Unidentified 19 (1.9%) -

Characteristic of mass 
on EGD

   Ulcerated 325 (32.2%) 268 (32.1%) 57 (32.6%) .910b

   Circumferential 258 (25.6%) 212 (25.4%) 46 (26.3%) .811b

   Ulcerated 
   circumferential 72 (7.1%) 50 (6.0%) 22 (12.6%) .002b

   Nodular 42 (4.2%) 31 (3.7%) 11 (6.3%) .122b

   Irregular 123 (12.2%) 112 (13.4%) 11 (6.3%) .009b

   Polypoidal 46 (4.6%) 42 (5.0%) 4 (2.3%) .113b

   Fungating 57 (5.6%) 43 (5.2%) 14 (8.0%) .138b

   Stricture 59 (5.8%) 52 (6.2%) 7 (4.0%) .252b

   Nodular and fungating 7 (0.7%) 7 (0.8%) 0 (0.0%) .612c

   Unidentified 20 (2.0%) -

Luminal narrowing on 
EGD

   Present 801 (79.4%) 670 (80.3%) 131 (74.9%)

.215c   Absent 188 (18.6%) 148 (17.7%) 40 (22.9%)

   Unidentified 20 (2.0%) -

aIndicates Mann-Whitney U test used to compute the P value. bIndicates chi-square test to compute the P value. cIndicates Fisher’s exact test to compute the 
p-value.



original article ESOPHAGEAL CARCINOMA IN PAKISTAN

ANN SAUDI MED 2021  MARCH-APRIL  WWW.ANNSAUDIMED.NET98

Table 5. Radiological findings (n=1009).

Characteristics Squamous cell carcinoma
(n=834)

Adenocarcinoma
(n=175) P value All patients

(n=1009)

Involvement of 
region on CT scan

Upper 143 (17.1) 13 (7.4) .001a 156 (15.5)

Middle 207 (24.8) 20 (11.4) <.001a 227 (22.5)

Lower 288 (34.5) 79 (45.1) .008a 367 (36.4)

Upper mid 53 (6.4) 15 (8.6) .288a 68 (6.7)

Upper lower 8 (1.0) 5 (2.9) .058b 13 (1.3)

Mid lower 122 (14.6) 39 (22.3) .120a 161 (16.0)

Unidentified - 17 (1.7)

Characteristic 
thickening of mass 
on CT scan

Circumferential 331 (39.7) 100 (57.1) <.001a 431 (42.7)

Mural 103 (12.4) 16 (9.1) .232a 119 (11.8)

Both circumferential 
and mural 317 (38.0) 41 (23.4) <.001a 358 (35.5)

Eccentric 60 (7.2) 11 (6.3) .669a 71 (7.0)

Diffuse 7 (0.8) 2 (1.1) .659b 9 (0.9)

Unidentified - 21 (2.1)

Data are number (%)  aChi-square test, bFisher exact test

prone to squamous cell carcinoma as compared to ade-
nocarcinoma. The same study also showed that Afghani 
patients were younger compared to Pakistan. In our 
study, only 16 Afghan migrants were included, among 
which 10 suffered from adenocarcinoma and the six re-
maining were diagnosed with squamous cell carcinoma. 
The mean age of 57 years was greater than other study 
participants, but these findings probably do not reflect 
the Asian belt of esophageal carcinomas. Both types of 

cancers were more prevalent in the lower third of the 
esophagus, similar to the study discussed earlier.30

Previously, survival data and prognostics factors for 
esophageal carcinoma in Pakistan were studied in 2003 
with a favorable prognosis observed with squamous 
cell carcinoma, while other factors such as luminal nar-
rowing and thrombocytopenia were among bad prog-
nostic markers.31 With respect to tumor differentiation, 
a study in Iran demonstrated moderately differentiated 

Table 6. Histopathological variants (n=1009).

Squamous Cell Carcinoma (n=834) Adenocarcinoma  (n=175)

Variant Frequency Variant Frequency

Poorly differentiated SQC 52 (6.2) Poorly differentiated ADC 41 (23.4)

Moderately differentiated SQC 375 (45.0) Moderately differentiated ADC 38 (21.7)

Well differentiated SQC 89 (10.7) Well differentiated ADC 27 (15.4)

Poorly differentiated and 
keratinized SQC 6 (0.7) Moderate to poorly 

differentiated ADC 40 (22.8)

Moderately differentiated and 
keratinized SQC 117 (14.0) Moderate to well differentiated 

ADC 8 (4.6)

Data are number (%) . SQC: Squamous cell carcinoma, ADC: Adenocarcinoma
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Figure 1. Kaplan-Meier survival curves for histotype and differentiation of esophageal carcinoma.

carcinomas having better survival than well-differentiat-
ed and poorly differentiated tumors.32 In contrast, our 
results suggested that well-differentiated tumors and 
the squamous cell variety had better survival than oth-
ers. The latter outcome was similar to that in the Iranian 
study, along with the location of the tumor (lower one-
third). Increased age was another factor associated with 
decreased survival.32 Another study conducted in Brazil 
showed no difference between squamous cell carcino-
ma and esophageal adenocarcinoma in terms of prog-
nosis, while poor differentiation histology and tumor 
size were associated with a worse oncological stage and 
subsequently decreased survival.33 A nationwide survey 
in Korea comprising of 6354 patients also reported de-
creased survival with a worsening staging of the tumor.34

There are a few limitations to our study, most nota-

bly the lack of metastatic workup, mode of treatment, 
and tumor staging data, that would have further en-
hanced the characteristic patterns in our population. 
Furthermore, histological variants which were catego-
rized into degrees of differentiation found an overlap-
ping pattern among the keratinized, non-keratinized, 
infiltrating, or unidentified. For instance, most of the 
dysplasias were also categorized as unidentified carci-
nomas.

In conclusion, most of our findings were consistent 
with the characteristics of previous studies, while many 
distinct patterns were discovered which were in con-
trast to regional studies as previously published local 
data associated esophageal carcinomas with increased 
consumption of betel nuts and gutka in certain parts 
of the country.
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