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Abstract

Background: Esophageal cancer (EC) is among the most common malignancies in Eastern Africa, but the
occurrence of EC in Sudan has rarely been described in the scientific literature. This paper reports the results
of a consecutive case series of all EC patients who visited one of the two public cancer treatment centers in
the country in 1999-2012, providing a first description of this disease in a treatment center located in central
Sudan. Materials and Methods: Clinical and demographic data for all EC patients who visited the Department
of Oncology of the National Cancer Institute at the University of Gezira (NCI-UG) from 1999 to the end of 2012
were abstracted and tabulated by sex, tumor type and other characteristics. Results: A total of 448 EC patients
visited NCI-UG in 1999-2012, and the annual number of EC cases increased steadily from 1999. Squamous cell
carcinoma (SCC) was the predominant EC tumor type (90%), and adenocarcinoma (ADC) was reported in 9.4 %
of the EC cases. The overall male-to-female ratio for EC was 1:1.8, but the ratio was tumor type-dependent,
being 1:2 for SCC and 2:1 for ADC. Only 20% of EC patients reported having ever used tobacco and/or alcohol,
and the vast majority of these patients were male. At the time of EC diagnosis, 47.3% of the patients resided in
Gezira State. Some EC patients from Gezira State seek out-of-state treatment in the national capital of Khartoum
instead of visiting NCI-UG. Conclusions: The annual number of EC patients visiting NCI-UG has increased in
recent years, approximately half of these patients being from Gezira State. Although this consecutive series of
EC patients who visited NCI-UG was complete, it did not capture all EC patients from the state. A population-
based cancer registry would provide more complete data required to better understand EC patterns and risk
factors.
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Introduction

Esophageal cancer (EC), including squamous cell
carcinoma (SCC) and adenocarcinoma (ADC), has a poor
prognosis in the great majority of cases(Rustgi and El-
Serag,2014).Its global incidence has increased markedly
in recent decades, representing the most rapid increase
among major malignancies, with geographical differences
in EC incidence exhibiting the greatest variability among
cancers (Al-Samawi and Aulaqi, 2014). The esophagus is
among the most common cancer sites in Eastern Africa
(Bray et al., 2013). In contrast, in Western Africa, EC is
very rare (Cook, 1971; Jemal et al.,2011). EC is estimated
to be the fourth most common cancer in Sudan(Elamin et
al.,2015), with an estimated age-standardized rate (ASR)
of incidence of 5.3 cases per 100,000 people and a high

ASR of mortality: 5.0 deaths per 100 000 people(Bray
et al., 2013). This incidence rate was estimated based on
2001-2002 incidence rates from Aswan, Egypt, partitioned
by cancer site, sex and age group using proportions
obtained from the cancer registries of Gezira State (2006)
and the city of Khartoum (2007). The mortality rate was
calculated from the estimated national cancer incidence
for 2012 and modeled survival (Bray et al.,2013). A study
conducted at the Gezira Center for Gastroenterology and
Laparoscopic Surgery (GCGLS) showed that in Gezira
State, a greater proportion of women than of men were
diagnosed with EC (3.3:1) (Mohammed et al., 2012).
However, established risk factors for EC such as tobacco
use (smoking or smokeless tobacco use) and alcohol
consumption are rarely reported among women in Sudan
(Idris et al., 1998).
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In the existing scientific literature, information about
the occurrence of EC in Sudan is limited. Boulos and
ElMasri (1977) analyzed the histopathological reports of
135 EC tumor specimens received in the Central Research
Laboratory in Khartoum in1965-1974 (Boulos and El
Masri, 1977), and Babekir et al. (1989) described 226
EC cases seen in 1979-1989 at the University Hospital
and Radiation and Isotopes Center, Khartoum (RICK)
(Babekir et al., 1989). Both studies showed that the
disease affected males and females equally. In 2010, a
cross-sectional study of 114 patients who underwent
endoscopy in the endoscopy unit of Soba University
Hospital in Khartoum found that 40% of the patients had
EC (Mudawi et al., 2010). There are no population-based
cancer registries in Sudan.

Typically, the referral process for EC patients in Sudan
starts at a health center in the patients’ village or district
or at the nearest hospital, when symptomatic patients seek
medical care. Patients are then referred by the attending
physician to a hospital or private clinic for endoscopy with
tissue biopsy and histopathology. The results of endoscopy
and positive histopathology, along with a clinical report,
are usually then transmitted to a cancer treatment center
(the National Cancer Institute at the University of Gezira
[NCI-UG] and RICK) at the time of referral of EC cases by
the endoscopist. Some EC patients receive full coverage
of diagnosis costs and partial coverage of treatment costs
from government medical insurance. In addition, several
companies provide private medical insurance, and some
patients are willing to pay more than the cost of the
government insurance for more comprehensive treatment
coverage. This financial support from both public and
private insurance providers helps encourage patients to
seek health care and treatment.

There are only two public cancer treatment centers in
Sudan: RICK, which was established in 1959, and NCI-
UG, which was established in 1999 as the Institute of
Nuclear Medicine and Molecular Biology and Oncology
to provide cancer treatment (chemotherapy and radiation).
A private center was established in 2010 in the city of
Khartoum, in Khartoum State. In Gezira State, endoscopy
is performed at the Center for Laparoscopic Surgery
and Endoscopy in the Wad Medani Teaching Hospital,
which belongs to the Federal Ministry of Health and
cooperates with the University of Gezira. A total of seven
clinicians perform endoscopy in the center and in private
clinics. Histopathological evaluation is performed by the
referral histopathology laboratory (which belongs to the
University of Gezira’s Department of Histopathology)
and by private laboratories in the Gezira State capital of
Wad Medani. These facilities in Wad Medani also serve
patients from neighboring states, because the city is
located relatively close to several state borders.

This paper reports the results of a consecutive case
series of all EC patients who visited NCI-UG in 1999-
2012, providing the first description of EC in patients
visiting a treatment facility in Sudan. These results may
also be representative of the disease characteristics of EC
within the population of eastern Sudan in general.
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Materials and Methods

Setting

NCI-UG, located in Wad Medani, began treating
cancer patients in 1999. Only patients in whom cancer has
been histopathologically confirmed receive treatment at
NCI-UG. The NCI-UG’s Department of Oncology serves
about 4 million inhabitants of Gezira State and additional
patients from nearby states, such as Sennar, Alqadarif
and Kassala, which are connected to Wad Medani by a
highway that runs between these states and Khartoum.
The cancer treatment modalities available at NCI-UG
include radiotherapy, chemotherapy and palliative. A
complete clinical workup (ultrasound, X-rays, blood tests
and tumor marker analysis) is carried out at NCI-UG after
confirmation of a cancer diagnosis.

Patients with dysphagia, weight loss and other
symptoms can seek health care either at the nearest
public health care center or at a private clinic, and this
choice often depends on patients’ socioeconomic status.
Patients may also seek treatment from traditional healers.
Private clinics are relatively expensive but can provide a
diagnosis more quickly than the public health care centers
or hospitals covered by government health insurance.
Within the public institutions, patients are referred by
the medical officer to a referral teaching hospital when
more-specialized investigations (such as endoscopy and
histopathology) are needed. The endoscopist then refers
patients to the cancer treatment center upon confirmation
of malignancy.

Demographic and clinical data abstraction

A hospital-based study was initiated in 2013 to
determine the number of EC patients who visited NCI-
UG’s Department of Oncology between 1999(when
the center became operational) and the end of 2012,
and to abstract these patients’ demographic and clinical
characteristics. These data, which are typically collected
during the first patient visit and were abstracted from
clinical records, include date of the first visit to NCI-
UG, age at diagnosis, sex, ethnicity (specifically tribal
background), place of birth or origin of the patient’s
family, place of residence at the time of treatment at NCI-
UG, marital status and occupation. The town nearest to the
patient’s home and the patient’s state of residence were
also obtained from the hospital records. The clinical record
also noted whether the patient had ever used tobacco or/
and consumed alcohol, and for how long.

Information on the clinical presentation and symptoms
(such as dysphagia and difficulty swallowing) present at
the time of seeking treatment were available, as was the
elapsed time between onset of symptoms and diagnosis
or the visit with the clinician who referred the patient for
endoscopy (in the patient’s clinical history).The results of
the first endoscopy and the name of the facility where it
was conducted were also included in the hospital records
for the majority of patients. The GCGLS was one of the
main facilities that provided endoscopy services. Biopsy
samples were evaluated by a pathologist. When cancer
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was present, the tumor type (SCC, ADC or other rarer
morphologies), grade of differentiation (well, moderately
or poorly differentiated) and other histomorphological
criteria were reported and available for data abstraction.

Ethical considerations

Ethical approval to abstract the data from clinical
records was obtained from NCI-UG’s ethical committee
on January 30, 2011, as part of a proposed pilot study of
EC in Gezira State. A waiver to request patients consent
was obtained.

Statistical analysis

Abstracted demographic and clinical data were
tabulated to determine counts and percentages by sex,
tumor type and other characteristics using SAS 9.1 (SAS
Institute Inc., Cary, NC, USA). The mean, standard
deviation, range and median are reported for all continuous
variables as appropriate. The mean distance between the
cities in which EC patients underwent endoscopy and
NCI-UG in Wad Medani was calculated using the website
Gosur.com. This information was useful for estimating the
distances that patients must travel to obtain medical care
and for defining NCI-UG’s catchment area.

Results

Demographic and other patient characteristics

A total of 448 EC patients were treated at NCI-UG
in 1999-2012, and the annual number of EC patients
increased steadily from 1999 (Figure 1). The male-to-
female ratio was 1:1.8. Demographic and other patient
characteristics are presented overall and by sex in Table
1. The age distribution of the patients (Figure 2) shows an
increase in the number of EC cases with increasing age,
peaking around 60-69years of age and then decreasing
at older ages. The median patient age was 60 years, and
patients aged 35 years or younger(n=27)constituted6.0%
of the total number of patients, with similar proportions
among females (5%) and males (8%).

The majority of EC patients were married (84.8%).
Most female patients were housewives (94.1%), and46.3%
and 36.4% of male patients were farmers and manual
laborers, respectively (Tablel). The patients were of
various ethnicities; Guhaina was the most prevalent
tribal origin (42.2%), followed by Jaali (23.9%; mostly
concentrated in central Sudan), Beja (11.2%; in eastern
Sudan), Darfurian (5.6%;in western Sudan) and others,
as shown in Table 1.At the time of diagnosis, 47.3% of
the EC patients resided in Gezira State and 20.8% resided
in neighboring Alqadarif State. Relatively few patients
resided in other parts of the country, such as Red Sea State,
Kurdufan and River Nile State, as shown in Figure 3.

Nearly all of the cases (99.3%) were histopathologically
confirmed. SCC was the predominant morphology type,
diagnosed in 90.6% of cases, and ADC was diagnosed in
9.4% of cases. SCC was also the most common tumor type
(diagnosed in 96.3% of cases) among the patients aged 35
years or younger at diagnosis. The male-to-female ratio
was 1:2 for SCC and 2:1 for ADC. As shown in Table
1, only about 20% of the EC patients reported having
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Figure 1. The Number of Esophageal Cancer Patients
(N=448) who Visited the National Cancer Institute at
the University of Gezira, in Gezira State, Sudan, each
Calendar Year from 1999 to 2012, by Sex
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Figure 2. Age Distribution of Esophageal Cancer
Patients (N=448) who Visited the National Cancer
Institute at the University of Gezira, in Gezira State,
Sudan, in 1999-2012, by Sex
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Figure 3. The Number of Female and Male Esophageal
Cancer Patients who Visited the National Cancer
Institute at the University of Gezira, in Gezira State,
Sudan, in 1999-2012, by State of Residence
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Table 1. Demographic and other Characteristics of the 448 Esophageal Cancer Patients who Visited the National
CancerlInstituteat the University of Gezira, in Gezira State, Sudan, in 1999-2012

Both sexes Males Females
n % n % n %
448 100 162 36.2 286 63.8
Marital status
Married 380 84.8 145 89.5 235 822
Widowed 42 94 4 2.5 38 133
Unmarried 17 38 9 55 8 2.8
Divorced 8 1.8 4 2.5 4 14
Information missing 1 0.2 0 0 1 0.3
Occupation
Housewife 269 60 0 0 269 94.1
Farmer 81 18.1 75 46.3 6 2.1
Manual laborer 62 13.8 59 364 3 1
Office worker 17 38 13 8 4 14
Nomad 10 22 10 6.1 0 0
Student 1 0.2 1 0.6 0 0
Information missing 8 1.7 4 25 4 14
Ethnicity
Guhaina 189 422 61 37.7 128 448
Jaali 107 239 43 26.7 64 224
Beja 50 112 12 74 38 133
Darfurian 25 5.6 15 93 10 35
Bagara 19 42 4 24 15 52
Red Sea 13 29 2 12 11 39
Nubian 11 25 5 3.1 6 2.1
Funj 11 25 6 37 5 1.8
Nigerian 10 22 7 43 3 1
Nilotic 9 2 5 3.1 4 14
Eritrean 1 0.2 1 0.6 0 0
Turkish 1 0.2 0 0 1 0.3
Information missing 2 04 1 0.6 1 0.3
State of residence at the time of diagnosis
Gezira 212 473 89 549 123 43
Alqadarif 93 20.8 28 17.3 65 22.7
Kassala 51 114 10 6.2 41 143
Sennar 42 94 15 93 27 94
Blue Nile 18 4 5 3.1 13 4.6
Other 32 7.1 15 92 17 54
Tumor type
Squamous cell carcinoma 403 90 133 82.1 270 944
Adenocarcinoma 42 94 28 17.3 14 49
Information missing 3 0.6 1 0.6 2 0.7
Ever tobacco use and/or alcohol consumption
No 355 7922 81 50 274 95.8
Yes 89 199 79 48.8 10 35
Information missing 4 09 2 1.2 2 0.7
Lifestyle behaviors (everuse/consumption)
No tobacco use or alcohol consumption 355 792 81 50 274 95.8
Smoking only 30 6.7 25 154 5 1.8
Snuff use only 14 3.1 13 8 1 0.3
Alcohol consumption only 6 1.3 5 3.1 1 0.3
Snuff use and smoking 9 2 8 49 1 0.3
Snuff use and alcohol consumption 9 2 8 49 1 0.3
Smoking and alcohol consumption 10 22 9 5.6 1 0.3
Snuff use, smoking and alcohol consumption 11 2.5 11 6.8 0 0
Information missing 4 09 2 1.2 2 0.7

ever used tobacco and/or consumed alcohol(48.8%of  orin addition to having ever used snuff and/or consumed
the male patients and only 3.5% of the female patients). alcohol. A total of 43 patients (9.7%)-40 male (24.7%)
For1.2% and 0.7% of the male and female EC patients,  and 3 female (1.0%) - reported having ever used snuff,
respectively, this information was missing. A total of  either exclusively or in addition to having ever smoked
60EC patients (13.5%)-53 male (33.1%) and 7 female and/or consumed alcohol. A total of 36 patients (8.0%)-
(2.5%)- reported having ever smoked, either exclusively 33 male (20.6%) and 3 female (1.0%) - reported having
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Table 2. Clinical Picture of the Esophageal Cancer Patients who Visited the National Cancer Institute at the
University of Gezira (NCI-UG), in Gezira State, Sudan, in1999-2012

All patients*  Squamous cell carcinoma Adenocarcinoma
Males Females Males Females
n % n o n % n %o n %
445 100 133 33 270 67 28  66.6 14 334
Mean age(years) + SD (range) 58.7+14.0 59.6+14.7 57.8+13.5 64.6+15.8 55.7£12.2
(16-95) (16-95) (25-90) (35-90) (40-75)
Place of endoscopy
WadMedani 283 636 88 662 170 63 16 57.1 9 643
(where NCI-UG is located)
Khartoum 79 178 26 195 42 156 9 321 2 143
(~185 km from NCI-UG)
Algadarif 57 128 10 7.5 42 156 2 7.1 3 214
(~175 km from NCI-UG)
Elmanagil 6 13 4 3 2 0.7 0 0 0 0
(~69.9 km from NCI-UG)
Kassala 3 0.7 0 0 3 1.1 0 0 0 0
(~382 km from NCI-UG)
Port Sudan 2 04 1 0.8 1 03 0 0 0 0
(~940 km from NCI-UG)
Sennar State 1 0.2 0 0 1 0.3 0 0 0 0
Outside Sudan 0.7 2 1.5 1 03 0 0 0 0
Information missing 11 25 2 1.5 8 3 1 3.6 0 0
Clinical symptoms and conditions
Dysphagia 415 933 126 947 253 937 23 821 13 929
Epigastric pain 21 4.7 5 3.8 11 4.1 5 179 0 0
Back pain 2 04 0 0 1 03 0 0 1 7.1
Information missing 7 1.6 2 1.5 5 19 0 0 0 0
Location of the tumor in the esophagus
Lower third 121 272 36 27.1 47 174 27 964 11 786
Middle third 253 568 75 564 175 648 1 3.6 2 143
Upper third 65 146 21 158 43 159 0 0 1 7.1
Information missing 6 1.3 1 0.7 5 19 0 0 0 0
Degree of tumor differentiation
Well differentiated 208 467 57 429 140 518 7 25 4 286
Moderately differentiated 146 328 48 36.1 91 337 5 179 2 143
Poorly differentiated 76 17.1 27 203 34 126 9 321 6 428
Report not conclusive on degree of differentiation 15 34 1 0.7 5 19 7 25 2 143

*Information on tumor type was missing for three patients

ever consumed alcohol, either exclusively or in addition
to having ever used tobacco (Table 1).

Clinical picture of the esophageal cancer patients who
visited NCI-UG

Table 2 presents the patients’ diagnoses and various
characteristics by tumor type and sex. Tumor diagnosis
was made by histopathological evaluation of multiple
mucosal biopsies obtained during upper GI endoscopy.
Most of the endoscopies were done in Gezira State,
and approximately 64% of them were done in the city
of Wad Medani, where NCI-UG is located. The most
common clinical presentation was dysphagia, reportedin
93.3%of the EC patients, with a median duration at
the time of diagnosis of120 days (range: 7-720 days).
Information on the severity of the dysphagia was not
always provided, so it was not possible to subdivide
this category according to the degree of obstruction
determining impediment to swallowing solids or liquids.
The mean duration of dysphagia in male and female
patients was similar:138+108.9 days with a median of 120
days (range:7-270 days) in males and136.2+100.9 days
with a median of 120 days (range: 10-720 days)in females.

Asian Pacific Journal of Cancer Prevention, Vol 16, 2015

The duration of dysphagia in patients from surrounding
states ranged from 30 to 480 days, with a median of 120
days; in patients from Gezira State it ranged from7t0720
days, with amedian of 90 days. A small number of patients
reported other symptoms: epigastric pain (4.7%) and back
pain (0.4%). Proportionally, epigastric pain was more
frequently reported by males with ADC (17.9%) than by
males or females with SCC (3.8% and 4.1%,respectively).
In general, most of the tumors included in the case
series we report were located in the middle third of
the esophagus (56.8%), followed by the lower third
(27.2%) However, most ADCs were located in the lower
third (Table 2). Among the patients with SCC, well-
differentiated tumors were most common, in both males
(42.9%) and females(51.8%). Among the patients with
ADC, poorly differentiated tumors were predominant,
constituting 32.1% and 42.8% of the ADCs in male and
female patients, respectively, as shown in Table 2.

Tobacco use and alcohol consumption

Among the male EC patients included in this
case series, the subgroup of manual laborers had the
highest proportion of ever tobacco use and/or alcohol
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Table 3. Demographic and other Characteristics of the 448 Esophageal Cancer patients who Visited the National
Cancer Institute at the University of Gezira, in Gezira State, Sudan, in 1999-2012, by Sex and Lifestyle Behaviors

Males Females Information
Tobacco use and/or alcohol Tobacco use and/or alcohol missing
consumption consumption
Total No Yes Total No Yes N
n % n % n % n %o
160 81 50.6 79 494 284 274 965 10 35 4
Occupation
Housewife 0 0 0 0 0 267 260 974 7 2.6 2
Farmer 75 47 62.7 28 373 6 5 833 1 16.7 0
Manual laborer 59 20 339 39 66.1 3 1 333 2 667 0
Office worker 12 6 50 6 50 4 4 100 0 0 1
Nomad 9 7 77.8 2 222 0 0 0 0 0 1
Student 1 1 100 0 0 0 0 0 0 0 0
Information missing 4 0 0 4 100 4 4 100 0 0 0
Ethnicity
Guhaina 60 26 433 34 56.7 127 122 9.1 5 39 2
Jaali 43 23 535 20 46.5 63 61 9.8 2 32 1
Beja 12 8 66.7 4 333 38 38 100 0 0 0
Darfurian 15 10 66.7 5 333 10 10 100 0 0 0
Bagara 4 3 75 1 25 15 15 100 0 0 0
Red Sea 2 1 50 1 50 11 11 100 0 0 0
Nubian 4 1 25 3 75 6 6 100 0 0 1
Funj 6 3 50 3 50 5 5 100 0 0 0
Nigerian 7 4 57.1 3 429 3 3 100 0 0 0
Nilotic 5 0 0 5 100 4 1 25 3 75 0
Eritrean 1 1 100 0 0 0 0 0 0 0 0
Turkish 0 0 0 0 0 1 1 100 0 0 0
Information missing 1 1 100 0 0 1 1 100 0 0 0
State of residence at the time of seeking treatment at the National Cancer Institute
Gezira 88 37 42 51 58 121 114 942 7 5.8 3
Algadarif 28 16 57.1 12 429 65 64 985 1 L5 0
Kassala 10 6 60 4 40 41 41 100 0 0 0
Sennar 15 11 733 4 26.7 27 27 100 0 0 0
Blue Nile 4 1 25 3 75 13 13 100 0 0 1
Other 15 10 66.7 5 333 17 15 882 2 118 0
Tumor type
Squamous cell carcinoma 132 69 523 63 47.7 268 259 9.6 9 34 3
Adenocarcinoma 28 12 429 16 57.1 14 13 929 1 7.1 0
Information missing 0 0 0 0 0 2 2 100 0 0 1
Location of the tumor in the esophagus
Lower third 63 31 492 32 50.8 58 54 93.1 4 6.9 0
Middle third 75 39 52 36 48 175 172 983 3 1.7 3
Upper third 21 10 47.6 11 524 44 41 932 3 6.8 0
Information missing 1 1 100 0 0 7 7 100 0 0 1
Degree of tumor differentiation
Well differentiated 64 31 484 33 51.6 143 138 9.5 5 35 1
Moderately differentiated 52 24 462 28 53.8 92 90 978 2 22 2
Poorly differentiated 36 23 639 13 36.1 40 37 925 3 7.5 0
Report not conclusive on degree 8 3 375 5 62.5 7 7 100 0 0 0
of differentiation
Information missing 0 0 0 0 0 2 2 100 0 0 1

consumption (66.1%), followed by the office workers
(50%) and farmers (37.3%) (Table 3). Ever tobacco use
and/or alcohol consumption was more common among
male patients from Blue Nile State (75%) than among
patients from other states. Ever tobacco use and/or
alcohol consumption was most common among patients
of Nilotic tribal background (n=9), for both males(100%)
and females (75%), followed by patients of Nubian and
Guhaina tribal backgrounds (Table 3). Ever tobacco use
and/or alcohol consumption was more frequently reported
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by males with either ADC (57.1%) or SCC (47.7%) than
by their female counterparts.

Esophageal cancer in Gezira State

Through collaboration with RICK, we determined the
number of EC patients from Gezira State who visited the
center between 2000 and 2012. RICK is the only other
public cancer treatment center in Sudan. Figure 4 shows
the numbers of EC patients from Gezira State treated
exclusively at NCI-UG or RICK per calendar year. The
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Figure 5. Population Pyramid of Sudan, 2009. Source:
http://commons.wikimedia.org/wiki/File:Population_Pyramids_
for_Sudan.png

annual number of patients from Gezira State visiting
NCI-UG increased markedly starting in 2008, whereas
there was less fluctuation over time in the annual number
of patients from Gezira State visiting RICK. In the most
recent years, similar numbers of patients visited each
center.

Discussion

The annual number of EC patients visiting NCI-UG
has increased in recent years, probably due to the increased
availability of endoscopy. In this paper, we have described
a complete consecutive case series of 448 EC patients who
visited NCI-UG for treatment in 1999-2012. However,
even the total number of Gezira State EC cases treated at
NCI-UG and RICK together is unlikely to fully capture
the true burden of EC in the state, since not all patients
with cancer seek care within the conventional health care
system.

As has been reported previously in other African
populations(Hendricks and Parker, 2002), SCC was the
predominant histological type of EC in patients who
visited NCI-UG(diagnosed in 90% of the cases). Among
the EC patients with SCC, the male-to-female ratio was
1:2, while among ADC patients it was 2:1, resulting in
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an overall ratio of 1:1.8. Al-Samawiet al. (2014) reported
similar findings in Yemen(Al-Samawi and Aulaqi, 2014).
As in most of the few published studies from Sudan
(Babekir et al., 1989; Idris et al., 1994; Mohammed et al.,
2012), a higher prevalence of EC was observed in females
than in males, whereas in hospital case series from other
African countries, such as Ethiopia (Bane et al., 2009),
Tanzania (McHembe et al., 2013), Kenya (Wakhisi et
al., 2005; Dawsey et al., 2010) and South Africa (Tettey
et al., 2012), the male-to-female ratio for EC was closer
to2:1. To our knowledge, there are no sex differences in
healthcare-seeking behavior in Sudan; however, there
are several differences in the typical daily activities of
Sudanese men and women. This situation is exemplified
in the Beja population, in which women are exclusively
involved in indoor (inside-the-tent) activities, such as
cooking, grinding sorghum, making butter from camel
milk, making mats from palm leaves and weaving wool
carpets. With the exception of harvesting and sawing, Beja
men are mainly involved in animal herding(Jacobson,
1998). This sharp division of labor could result in distinct
exposure profiles in men versus women. In our case series,
more female than male EC patients visited the NCI-UG.

Babiker et al. (1989) found that 49% of SCCs were
located in the middle third of the esophagus (Babekir et al.,
1989). In the EC case series reported here, the proportion
was higher, at62%. Several studies have found that SCC
was most commonly located in the lower third of the
esophagus, such as studies conducted in Ghana (84.9%)
(Tettey et al., 2012) and Pakistan (62.2%) (Afridi et al.,
2000). In our case series, only 21% of the SCC tumors
were located in the lower third of the esophagus. In the
United States and most other Western countries, the
incidence of esophageal and esophagogastric junction
ADC:s increased rapidly in the second half of the 20th
century (Keeney and Bauer, 2006; Wheeler and Reed,
2012). In our case series, ADC was found in 9.4% of EC
patients who visited NCI-UG, a proportion similar to that
observed for this histology in other African EC case series
(Tettey et al., 2012).

Sudan has a predominantly young age structure, as
shown in Figure 5. A wide age range was observed among
the EC patients seeking treatment at NCI-UG; 6.2% of
the EC patients were aged 35 years or younger. In Kenya,
EC was found to be relatively common among people
aged less than 30 years (Dawsey et al., 2010; Parker et
al., 2010). In Yemen, Al-Samawi et al.(2014) found that
the mean age of patients with SCC was 60 years, with a
range of 23-100 years, while for ADC the mean age was
65 years with a range of 27-90 years(Al-Samawi and
Aulaqi, 2014). In the448 patients in our case series, the
mean age was 58.7 years (58.4 years for SCC and 61.7
years for ADC) as shown in Table 2.

Throughout Sudan, patients often have advanced
disease at the time of presentation at the hospital.
Patients are often dehydrated and malnourished, making
emergency rehydration and feeding an important initial
step in their clinical management (Ahmed, 1993). In our
study, most of the EC patients reported dysphagia, with
the reported duration ranging from 7 days to 2years and
a median duration of 120 days. This long duration of
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dysphagia may indicate that patients tend to seek or receive
care only at a very late stage, when they start suffering
from disease complications.

Sudan is a multiethnic country with a wide variety
of ethnically specific cultures and traditions. NCI-UG’s
hospital-based records showed that most of the EC patients
came from three states: Gezira, Alqadarif and Kassala.
Each of these states has a different ethnic composition,
with varying cultural and lifestyle behaviors; yet it is also
conceivable that these populations may share common
risk factors. In our EC case series, the most prevalent
tribal backgrounds were Guhaina and Jaali (from central
Sudan),followed by Beja (from eastern Sudan). These
cultural and lifestyle behaviours include the consumption
of hot beverages, use of tobacco and alcohol, dietary
habits, and burning of wood for cosmetic purposes.

Sudanese have a common habit of drinking hot
beverages; specifically tea and coffee. Coffee, which in
Sudan is usually prepared with ginger, can irritate the
esophageal mucosa if consumed in large amounts, and
drinking tea at high temperatures has been associated
with increased EC risk in high-risk areas in Iran (Islami
et al., 2009; Marjani et al., 2010). Unfortunately, we lack
information about the tea and coffee drinking habits of
the patients included in the EC case series reported here.
The consumption of hot tea and spicy ginger-containing
coffee are common habits in the Sudanese population.
Several studies have suggested that coffee consumption
may reduce overall cancer incidence, and that it also has
an inverse association with some types of cancers (such as
esophageal, oral/pharyngeal, colon and bladder cancers)
(Tavani et al., 2003; Turati et al., 2011; Yu et al., 2011).
However, a study published by Tverdal et al. (2011) does
not support an association between coffee consumption
and incidence of cancer of the mouth or esophagus
(Tverdal et al., 2011).

The International Agency for Research on Cancer
(TARC) has summarized the scientific evidence available
on the causal associations between tobacco use and alcohol
consumption and cancer of the esophagus(Secretan et
al., 2009; TIARC, 2012). In the northern part of Sudan,
the population is predominantly Arab Muslim, and in
this part of the country alcohol is considered a vice and
is prohibited by Muslim society. Nevertheless, alcohol
consumption does occur in the region, and there are
locally brewed alcoholic beverages, although alcohol is
not consumed in public (Ahmed, 2013b). It is difficult to
obtain accurate data on alcohol consumption in Sudan, and
there are no epidemiological studies on the relationship
between alcohol consumption and cancer in the country
(Ahmed, 2013a) Proportionally, the EC patients in our
case series with a Nilotic tribal background (n=9) were
more likely to have ever used tobacco or consumed
alcohol(88.9%) than were the patients with other ethnic
backgrounds. Most Sudanese of Nilotic tribal origin are
not Muslim.

Several risk factors may contribute to EC in Sudanese
men and women. Our data showed that a greater proportion
of male patients (48.8%) than female patients (3.5%) had a
history of tobacco use and/or alcohol consumption. Idris et
al.(1998) reported tobacco use in a house-to-house cross-
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sectional survey of 21 648 Sudanese residents (a 92.6%
response rate). In the healthy adult population (aged 18
years or older), the prevalence of the use of toombak (a
local smokeless tobacco product) and cigarette smoking
were 34% and 12% among male respondents and 2.5%
and 0.9% among female respondents, respectively(Idris
etal., 1998). Some of this difference might be accounted
for by underreporting by women, since it is customary in
Sudan that women deny these behaviors, while the same
behaviors among men are more socially acceptable (Idris
et al., 1998). However, even taking underreporting into
account, tobacco use among Sudanese women is believed
to be much less common than among Sudanese men.
Most of the EC patients who visited NCI-UG had
occupations typically associated with low socioeconomic
status and may have had low intake of fresh fruits and
vegetables, a known risk factor for esophageal SCC
(Kamangar et al., 2009). Low consumption of fruits and
vegetables has also been associated with a small but
significant increase in the risk of cancers of the upper
aerodigestive tract in European studies (Boeing et al.,
2006; Sapkota et al., 2008). The consumption of fruits
and vegetables is overall very low in Sudan(Mahgoub
and Adam, 2012). It is not known whether general
malnutrition, specific nutrient deficiencies or certain
dietary habits contribute to EC in Sudan. In this case
series, the majority of EC patients resided in the states of
Gezira, Alqadarif, Kassala and Sennar, each of which has
distinct traditions and customs related to nutrition. Kassala
is located in eastern Sudan, where childhood malnutrition
has been studied (Elbushra and Eltom, 1988; Grandesso
etal.,2005; Mahgoub and Adam, 2012). The low average
socioeconomic status in this area may contribute to
insufficient nutritional supply through low food intake
and poor diet. Low intake of fresh fruits and vegetables
and low socioeconomic status have been associated with
a higher risk of esophageal SCC (Mao et al., 2011).
Pernicious anemia is an established risk factor for
stomach cancer, and a link between pernicious anemia
and increased risk of EC has been studied in Sweden
(Hsing et al., 1993; Ye and Nyren, 2003), revealing a
significantly higher risk of esophageal SCC in the presence
of pernicious anemia (standardized incidence ratio: 3.3;
95% confidence interval:2.4-4.4). Pernicious anemia in
Sudan was studied by Abu-Sin and Ahmed (1978), but
the study only included three affected patients, so little
could be determined about the frequency of the condition
among the Sudanese population in general (Abu-Sin
and Ahmed, 1978). More recent studies have reported a
high prevalence of anemia and folate deficiency among
pregnant women in Gezira State and eastern Sudan (Ali
etal.,2011; Abdelgadir et al., 2012). Iron deficiency may
play a role in the occurrence of EC in Sudan, an effect
that may be exacerbated in women of reproductive age
through blood loss during menstruation and pregnancy.
In our study, parity information was available for only
64% of the female patients, who had a mean of 5children
(standard deviation: 2.8), ranging from 1 to 14 children,
with a median of 6 children. In 2012, the average fertility
rate in Sudan was 4.1 children born per woman(http://
www.indexmundi.com/sudan/). The life expectancy at
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birth in Sudan is about60 years: 61 years for females and
58 years for males.

Polycyclic aromatic hydrocarbons (PAHs) are
produced by incomplete combustion and have been
identified as carcinogenic agents, in particular benzo[a]
pyrene (B[a]P) (IARC,2010). Arecent study in Iran found
significantly higher levels of B[a]P biomarkers in non-
tumoral esophageal epithelium from patients with SCC
than in samples from control subjects, suggesting a role
of PAHs in esophageal carcinogenesis (Abedi-Ardekani
etal.,2010). In Sudan, smoke produced by burning acacia
(Acacia nilotica) wood is commonly used for cosmetic
purposes by married women. The wood is usually burned
in an enclosed space, with the women sitting in close
proximity to the coals to “bath” in the perfumed smoke.
It is not known whether this acacia smoke bath plays any
role in carcinogenesis by exposing women to inhalation of
PAHs in the smoke. Acacia bark has in fact been studied
for its apparent anticancer properties (Meena et al., 2006;
Salem et al., 2011), but to our knowledge, the effects of
burning the wood have never been investigated.

In conclusion, the annual number of EC patients
visiting NCI-UG has increased in recent years, and about
half of the patients come from Gezira State. SCC was the
most common histological type of EC in this case series,
and was more common in females than in males. The
male-to-female ratio for EC was tumor type-dependent,
being 2:1 for ADC and 1:2 for SCC. Ever tobacco use
and/or alcohol consumption was reported by less than half
of the male EC patients and by very few of the female
patients. No etiological studies have ever been conducted
in Sudan to identify the causes of EC. Before such a study
can be undertaken, a better understanding of the true
burden of disease of EC in Sudan is needed. Although
this consecutive series of EC patients who visitedNCI-UG
(the main cancer treatment center in Gezira State) is a
complete hospital-based series, it certainly did not capture
all patients with EC in the state’s population.

A population-based cancer registry would provide
the more complete data required to better understand EC
patterns and risk factors within the population of Gezira
State. The results of this descriptive case series suggest
that a population-based representative survey of suspected
and established risk factors should be conducted.

Acknowledgements

The Radiation and Isotopes Center, Khartoum (RICK)
provided general data on the number of ECs seen at the
center in patients from Gezira State. The work reported
in this paper was undertaken during a fellowship awarded
to Dr N. Gasmelseed by the Union for International
Cancer Control (through a Yamagiwa-Yoshida Memorial
international study grant). The analysis and manuscript
writing were carried out while she was at the International
Agency for Research on Cancer (IARC). We are grateful
to Gilles Ferro at IARC for his assistance in generating the
map displayed in Figure 3. We thank Dr AbediArdekani
for very useful discussions on EC.

Asian Pacific Journal of Cancer Prevention, Vol 16, 2015

References

Abdelgadir MA, Khalid AR, Ashmaig AL, et al (2012).
Epidemiology of anaemia among pregnant women in
Geizera, central Sudan. J Obstet Gynaecol, 32,42-4.

Abedi-Ardekani B, Kamangar F, Hewitt SM, et al (2010).
Polycyclic aromatic hydrocarbon exposure in oesophageal
tissue and risk of oesophageal squamous cell carcinoma in
north-eastern Iran. Gut, 59, 1178-83.

Abu-Sin AY, Ahmed MA (1978). Pernicious anaemia in Sudanese
patients. East Afr Med J, 55, 568-71.

Afridi P, Khan A, Waheed I (2000). High risk factors in patients
with carcinoma esophagus. JCPSP, 10, 368-70.

Ahmed HG (2013a). Aetiology of oral cancer in the Sudan. J
Oral Maxillofac Res, 4, 3.

Ahmed HG (2013b). Survey on knowledge and attitudes related
to the relation between tobacco, alcohol abuse and cancer
in the northern state of Sudan. Asian Pac J Cancer Prev,
14,2483-6.

Ahmed ME (1993). The surgical management and outcome
of oesophageal cancer in Khartoum. J R Coll Surg Edinb,
38, 16-8.

Al-Samawi AS, Aulagi SM (2014). Esophageal cancer in Yemen.
J Coll Physicians Surg Pak,24,182-5.

Ali AA, Rayis DA, Abdallah TM, et al (2011). Severe anaemia
is associated with a higher risk for preeclampsia and poor
perinatal outcomes in Kassala hospital, eastern Sudan. BMC
Res Notes, 4,311.

Babekir AR, el Fahal AH, Alla AH (1989). Oesophageal cancer
in Sudan. Trop Doct, 19, 33-4.

Bane A, Ashenafi S, Kassa E (2009). Pattern of upper
gastrointestinal tumors at Tikur Anbessa Teaching Hospital
in Addis Ababa, Ethiopia: a ten-year review. Ethiop Med
J,47,33-8.

Boeing H, Dietrich T, Hoffmann K, et al (2006). Intake of fruits
and vegetables and risk of cancer of the upper aero-digestive
tract: the prospective EPIC-study. Cancer Causes Control,
17,957-69.

Boulos PB, El Masri SH (1977). Carcinoma of the oesophagus
in the Sudan. Trop Geogr Med, 29, 150-4.

Bray F, Ren JS, Masuyer E, et al (2013). Global estimates of
cancer prevalence for 27 sites in the adult population in 2008.
Int J Cancer, 132, 1133-45.

Cook P (1971). Cancer of the oesophagus in Africa. a summary
and evaluation of the evidence for the frequency of
occurrence, and a preliminary indication of the possible
association with the consumption of alcoholic drinks made
from maize. Br J Cancer, 25, 853-80.

Dawsey SP, Tonui S, Parker RK, et al (2010). Esophageal cancer
in young people: a case series of 109 cases and review of
the literature. PLoS One, 5, 14080.

Elamin A, Ibrahim ME, Abuidris D, et al (2015). Part I: cancer in
Sudan-burden, distribution, and trends breast, gynecological,
and prostate cancers. Cancer Med, 4, 447-56.

Elbushra HE, Eltom AR (1988). Severity of protein-energy
malnutrition in eastern Sudan. Ann Trop Paediatr,8,244-9.

Grandesso F, Sanderson F, Kruijt J, et al (2005). Mortality and
malnutrition among populations living in South Darfur,
Sudan: results of 3 surveys, September 2004. JAMA, 293,
1490-4.

Hendricks D, Parker MI (2002). Oesophageal cancer in Africa.
IUBMB Life,53,263-8.

Hsing AW, Hansson LE, McLaughlin JK, et al (1993). Pernicious
anemia and subsequent cancer. A population-based cohort
study. Cancer, 71, 745-50.

IARC (2010). Monograph on some non-heterocyclic aromatic

6489



Nagla Gasmelseed et al

hydrocarbons and some related exposures. IARC Mono Eval
Carcin Risks Hum, 92, 1-538.

TIARC (2012). Personal habits and indoor combustions. Volume
100 E. A review of human carcinogens. JARC Monogr Eval
Carcinog Risks Hum, 100, 1-538.

Idris AM, Ibrahim YE, Warnakulasuriya KA, et al (1998).
Toombak use and cigarette smoking in the Sudan: estimates
of prevalence in the Nile state. Prev Med, 27, 597-603.

Idris AM, Prokopczyk B, Hoffmann D (1994). Toombak: a
major risk factor for cancer of the oral cavity in Sudan. Prev
Med, 23, 832-9.

Islami F, Boffetta P, Ren JS, et al (2009). High-temperature
beverages and foods and esophageal cancer risk--a
systematic review. Int J Cancer, 125,491-524.

Jacobson F (1998). Theories of sickness and misfortune among
the hadandowa beja: narratives as points of entry into beja
cultural knowledge. RICAN PAUL international London
and New York, Routledge.

Jemal A, Bray F, Center MM, et al (2011). Global cancer
statistics. CA Cancer J Clin, 61, 69-90.

Kamangar F, Chow WH, Abnet CC, et al (2009). Environmental
causes of esophageal cancer. Gastroenterol Clin North Am,
38,27-57.

Keeney S, Bauer TL (2006). Epidemiology of adenocarcinoma
of the esophagogastric junction. Surg Oncol Clin N Am,
15, 687-96.

Mahgoub HM, Adam I (2012). Morbidity and mortality of
severe malnutrition among Sudanese children in New Halfa
Hospital, Eastern Sudan. Trans R Soc Trop Med Hyg, 106,
66-8.

Mao WM, Zheng WH, Ling ZQ (2011). Epidemiologic risk
factors for esophageal cancer development. Asian Pac J
Cancer Prev,12,2461-6.

Marjani HA, Biramijamal F, Hossein-Nezhad A, et al (2010).
Prevalence of esophageal cancer risk factors among Turkmen
and non-Turkmen ethnic groups in a high incidence area in
Iran. Arch Iran Med, 13, 111-5.

McHembe MD, Rambau PF, Chalya PL, et al (2013). Endoscopic
and clinicopathological patterns of esophageal cancer in
Tanzania: experiences from two tertiary health institutions.
World J Surg Oncol, 11,257.

Meena PD, Kaushik P, Shukla S, et al (2006). Anticancer
and antimutagenic properties of Acacia nilotica (Linn.)
on 7,12-dimethylbenz(a)anthracene-induced skin
papillomagenesis in Swiss albino mice. Asian Pac J Cancer
Prev,7,627-32.

Mohammed ME, Abuidris DO, Elgaili EM, et al (2012).
Predominance of females with oesophageal cancer in Gezira,
central Sudan. Arab J Gastroenterol, 13, 174-7.

Mudawi HM, Mahmoud AO, El Tahir MA, et al (2010). Use of
endoscopy in diagnosis and management of patients with
dysphagia in an African setting. Dis Esophagus,23,196-200.

Parker RK, Dawsey SM, Abnet CC, et al (2010). Frequent
occurrence of esophageal cancer in young people in western
Kenya. Dis Esophagus, 23, 128-35.

Rustgi AK, El-Serag HB (2014). Esophageal carcinoma. N Engl
J Med, 371, 2499-509.

Salem MM, Davidorf FH, Abdel-Rahman MH (2011). In vitro
anti-uveal melanoma activity of phenolic compounds from
the Egyptian medicinal plant Acacia nilotica. Fitoterapia,
82, 1279-84.

Sapkota A, Hsu CC, Zaridze D, et al (2008). Dietary risk factors
for squamous cell carcinoma of the upper aerodigestive tract
in central and eastern Europe. Cancer Causes Control, 19,
1161-70.

Secretan B, Straif K, Baan R, et al (2009). A review of human
carcinogens-Part E: tobacco, areca nut, alcohol, coal smoke,

6490 Asian Pacific Journal of Cancer Prevention, Vol 16, 2015

and salted fish. Lancet Oncol, 10, 1033-4.

Tavani A, Bertuzzi M, Talamini R, et al (2003). Coffee and tea
intake and risk of oral, pharyngeal and esophageal cancer.
Oral Oncol, 39, 695-700.

Tettey M, Edwin F, Aniteye E, et al (2012). The changing
epidemiology of esophageal cancer in sub-Saharan Africa-
the case of Ghana. Pan Afr Med J, 13, 6.

Turati F, Galeone C, La Vecchia C, et al (2011). Coffee and
cancers of the upper digestive and respiratory tracts: meta-
analyses of observational studies. Ann Oncol, 22, 536-44.

Tverdal A, Hjellvik V, Selmer R (2011). Coffee intake and oral-
oesophageal cancer: follow-up of 389,624 Norwegian men
and women 40-45 years. Br J Cancer, 105, 157-61.

Wakhisi J, Patel K, Buziba N, et al (2005). Esophageal cancer in
north rift valley of Western Kenya. Afr Health Sci, 5, 157-63.

Wheeler JB, Reed CE (2012). Epidemiology of esophageal
cancer. Surg Clin North Am, 92, 1077-87.

Ye W, Nyren O (2003). Risk of cancers of the oesophagus and
stomach by histology or subsite in patients hospitalised for
pernicious anaemia. Gut, 52,938-41.

Yu X, Bao Z, Zou J, et al (2011). Coffee consumption and risk
of cancers: a meta-analysis of cohort studies. BMC Cancer,
11, 96.



