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ABSTRACT
Objective To estimate the surgical burden of malignant 
disease in the Eastern Region of Ghana.
Design Descriptive cross- sectional study.
Setting Regional hospital in the eastern region of Ghana.
Participants Patients treated by the surgery department 
at Eastern Regional Hospital in Koforidua, Ghana.
Interventions None.
Primary and secondary outcome measures Primary 
outcome was incidence of malignancy and secondary 
outcome descriptive differences between patients who had 
a benign indication for surgery compared with those with a 
malignant indication for surgery.
Results A total of 1943 inpatient surgical procedures 
were performed from 2015 to 2017 with 13.4% (261) of 
all procedures ultimately performed for malignancy. Of 
all breast procedures performed, 95.2% of procedures 
resulted in a malignant diagnosis. The remaining subtypes 
of procedures had rates ranging from <1% to 41.2% of 
procedures performed for malignant disease. Additionally, 
this study found over 13% of patients admitted to the 
surgical service for breast cancer ultimately did not 
undergo a surgical procedure.
Conclusion This is the first study investigating the burden 
of malignant disease in the Eastern Region of Ghana. We 
found a substantial prevalence of malignant disease in 
the surgical population in this region. This information can 
be used to aid in future medical resource planning in this 
region.

BACKGROUND
Cancer is a major cause of morbidity and 
mortality worldwide with low and middle- 
income countries (LMIC) such as those in 
Sub- Saharan Africa shouldering a majority 
of the burden of cancer- related mortality.1 In 
2016, out of 9 million cancer- related deaths, 
70% occurred in LMIC.2 Historically, the 
burden of cancer has been overshadowed in 
LMIC countries by infectious and neonatal 
mortalities. However, as life expectancy has 
been progressively increasing in countries 
such as Ghana, attention has been shifted 
towards preventing cancer- related deaths.3 4 
In Ghana, cancer- related disease is currently 

the fifth leading cause of death at 58 deaths 
per 100 000 population annually.5 While the 
current burden of cancer in Ghana is signif-
icant, the International Agency for Cancer 
Research estimates that cancer incidence and 
mortality to double by 2040,6 reinforcing the 
importance of understanding and addressing 
burden of cancer- related mortality in this 
region.

Contributing to this disproportionate 
burden of cancer in Ghana and other parts of 
Sub- Saharan Africa is inadequate data and lack 
of centralised cancer registries. Cancer regis-
tries are a basic but essential tool for under-
standing patterns of cancer and developing 
effective programmes regarding resource 
utilisation.7 High- quality cancer registries 
such as the Cancer Incidence in Five Conti-
nents have provided valuable information 
for high- income continents such as North 
America, where over 95% of the population 

Strengths and limitations of this study

 ► The burden of malignant disease in the eastern re-
gion of Ghana is currently unknown and this study 
represents the first study to characterise the inci-
dence, distribution and demographics of patients 
with malignant disease in this region.

 ► This study represents a novel method to estimate 
cancer burden in low- resource communities without 
comprehensive cancer registries using surgical log 
books and pathology records.

 ► This study contains important results that can be 
used for resource allocation and capacity building of 
oncologic care programmes.

 ► Given the lack of cancer registries, there is no way 
to characterise detailed oncologic, treatment and 
overall survival data in this population.

 ► This study includes only patients treated by general 
surgery given limited records of other specialties and 
does not include patients with obvious advanced or 
metastatic disease who are not considered surgical 
candidates.
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is included in existing cancer databases. Data are inade-
quate for continents such as Africa, where the proportion 
of population covered is less than 2%.8 While attempts 
have been made to develop sustainable population- based 
cancer registries (PBCRs) in Ghana, inadequate funding, 
lack of personnel, insufficient coordination of reporting 
sources and the lack of available census data have made 
it difficult to implement.9 10 Currently, the only existing 
PBCR in Ghana is the Kumasi Cancer Registry, which was 
established in 2012 and collects cancer data from Komfo 
Anokye Teaching Hospital and Kumasi South Regional 
Hospital.11 In the absence of PBCRs, the majority of 
cancer incidence estimates for Ghana are based on math-
ematical modelling, which includes prevalence of risk 
factors and the use of data from other countries in Sub- 
Saharan Africa.12

Despite the known growing burden of cancer in Sub- 
Saharan Africa, the lack of cancer registries along with 
limited understanding of the incidence and distribution 
of different tumour types makes it difficult to allocate 
resources for early detection and treatment.10 13 Limited 
existing research has shown that a majority of patients with 
cancer in Ghana present with advanced disease14–16 and 
often require surgical intervention. In fact, an existing 
cancer registry found that over 50% of cancers treated at 
Komfo Anokye Teaching Hospital in Kumasi were treated 
by surgical resection only and never received medical or 
radiation oncology treatments.10 17 This is concerning as 
the cancer registry initially collected information only 
from the medical oncology department, resulting in a 
majority of the cancer cases inadvertently being left out 
of the registry.

Given both the unknown burden of cancer outside 
of large cities in Ghana as well as the likely significant 
surgical burden of cancer- related disease, the aim of 
this study was to investigate the surgical cancer burden 
in the suburban/rural setting of Ghana’s eastern region. 
We hypothesised that there is a high burden of cancer- 
related disease affecting the population of Ghana’s 
eastern region, and that a substantial proportion of 
general surgery resources is currently being used to treat 
malignant disease. By using data obtained from the inpa-
tient general surgical service at Eastern Regional Hospital 
(ERH), a large referral centre for the eastern region of 
Ghana, our study aims to estimate the incidence and 
burden of cancer- related surgeries from 2015 to 2017 at 
this institution.

METHODS
Data source
Surgical logbooks and the electronic medical record at 
ERH in Koforidua, Ghana were reviewed for all surgical 
admissions from 2015 to 2017 to create a database of 
surgical patients. Demographic information including 
age, sex, admitting diagnosis and surgical procedure 
performed was available within the database. Primary 
surgical procedures for potentially malignant disease 

were grouped into one of seven categories, including 
gastric, soft tissue, biliary/hepatic, colon/rectal, breast, 
thyroid or other. Any patient admitted to the inpatient 
surgical service at ERH between 2015 and 2017 and who 
had a procedure with general surgery was included in the 
database. Men, women and children were included in this 
study. Patients having gynaecological or urologic surgery 
were excluded. Patients who did not have surgery or if the 
procedure was not recorded were excluded (figure 1).

Data regarding pathologic information were obtained 
directly from pathology records. All pathology for ERH 
is performed at the neighbouring hospital, St. Joseph 
Orthopaedic Hospital. After any surgical procedure that 
results in a specimen that is appropriate for pathologic 
evaluation, patients are asked to transport the specimen 
and must pay an additional fee to St. Joseph Orthopaedic 
Hosptial. Pathologic results are then given directly to the 
patient or family member and must be physically brought 
to their subsequent follow- up appointment with the oper-
ating surgeon at ERH. There is inconsistent inclusion of 
pathology reports in medical records, thus all pathology 
reports recorded at St. Joseph Orthopaedic hospital for 
procedures performed at ERH were examined from 
2015 to 2017. Any pathologic reports of malignancy were 
obtained and included in this study except for gynaeco-
logical and urologic tumours. Only patients admitted 
to the surgical ward were included in this study, with all 
outpatient procedures and patients admitted to medical, 
gynaecological and paediatric wards excluded from this 
study. Approval for use of the data was given by the institu-
tional review board at The Pennsylvania State University 
College of Medicine (STUDY00011242) as well as by ERH 
ethical review board.

Patient and public Involvement
It was not appropriate or possible to involve patients or 
the public in the design, or conduct, or reporting or 
dissemination plans of our research

Statistics
Descriptive statistics including mean and SD or median 
and IQR for normally distributed and skewed contin-
uous data were reported. Categorical variables were 
expressed as frequencies and percentages. The incidence 
of cancer diagnosis by type of procedure was calculated 
by determining the number of malignancies identified 
by pathology report divided by the overall number of 
surgical procedures performed during the same time 
period.

RESULTS
There were 4014 admissions to the surgical service from 
2015 to 2017. After excluding gynaecological and urolog-
ical procedures, a total of 3713 admissions for the general 
surgical service occurred during this time period, with 
1943 having recorded surgical procedures. The 1943 
patients with recorded surgical procedures included 56 
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gastric procedures, 253 soft tissue procedures, 57 biliary/
hepatic procedures, 119 colon/rectal procedures, 83 
breast procedures, 136 thyroid procedures and 1239 
classified as other, most commonly hernia repair or 

appendectomy. The mean age, gender and insurance 
status distribution are seen in table 1.

Information obtained from pathology reports is 
presented in table 2. A total of 261 pathology reports during 

Figure 1 Flowchart of patients included in study.

Table 1 Demographic features of patients undergoing any surgical procedures

Gastric 
procedure 
(N=56)

Soft tissue 
procedure 
(N=253)

Biliary/hepatic 
procedure 
(N=57)

Colon/rectal 
procedure 
(N=119)

Breast 
procedure 
(N=83)

Thyroid 
procedure 
(N=136)

Other 
procedure 
(N=1239)

Gender

  Female 19 (33.9%) 94 (37.2%) 37 (64.9%) 24 (20.2%) 80 (96.4%) 126 (92.6%) 433 (34.9%)

  Male 37 (66.1%) 159 (62.8%) 20 (35.1%) 95 (79.8%) 3 (3.6%) 10 (7.4%) 806 (65.1%)

Age

  Mean (SD) 51.4 (20.37) 47.3 (21.73) 52.6 (20.24) 43.5 (18.23) 54.0 (13.44) 47.0 (13.10) 40.6 (20.40)

  Median 58.0 45.0 51.0 42.0 54.0 47.0 38.0

  IQR 35.5, 65.5 31.0, 66.0 40.0, 68.0 30.0, 52.0 46.0, 61.0 38.0, 57.5 25.0, 55.0

  Range (0.0–88.0) (1.0–94.0) (7.0–96.0) (5.0–97.0) (15.0–94.0) (16.0–83.0) (0.0–140.0)

Insurance status

  No 15 (26.8%) 45 (17.8%) 9 (15.8%) 41 (34.5%) 15 (18.1%) 7 (5.1%) 504 (40.7%)

  Yes 41 (73.2%) 208 (82.2%) 48 (84.2%) 78 (65.5%) 68 (81.9%) 129 (94.9%) 735 (59.3%)
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2015–2017 revealed a definitive malignant diagnosis. This 
indicates that 134 per 1000 surgeries performed at EHR 
during this time period were performed due to a malig-
nant diagnosis with confirmed pathologic evaluation. 
When including all patients admitted to and treated by 
the surgical service, with or without documented surgical 
intervention, this study found that 70 per 1000 surgical 
admissions had a diagnosis of malignancy that was patho-
logically confirmed.

When further investigating categories of surgical proce-
dure, the highest incidence of malignancy was found to be 
in those undergoing inpatient breast procedures. 95.2% 
(79/83) of all breast procedures resulted in a diagnosis of 
breast cancer. Of those with a diagnosis of breast cancer, 
97.5% were women with an average age of 54 years old 
(SD 13.44).

A total of 119 colon, rectal and anal procedures were 
performed from 2015 to 2017, resulting in 49 with a 
confirmed malignant diagnosis. This means that 41.2% 
of all colon, rectal and anal procedures were ultimately 
performed for malignant disease. The majority of these 
cancers were determined to be colon adenocarcinoma 
(29/49), 15/49 were for adenocarcinoma located in the 
rectum, 3/49 were performed for squamous cell carci-
noma of the anus and 2/49 were indeterminant rectoanal 
malignancy. Colorectal cancers were evenly distributed 
between men and women with a slight female predomi-
nance (42.9% and 55.1%, respectively). Those who were 
diagnosed with colorectal malignancy were on average 
older with a mean age of 55.1 years (SD 16.4) compared 
with the mean age of 43.5 years (SD 18.23) of all those 
undergoing colon and rectal surgical procedures.

Another surgical procedures found to have high rates 
of final malignant diagnosis were gastric procedures, 
with 30.4% (17/56) of all gastric procedures performed 
during this time period, resulting in malignant diagnosis. 
Of the 17 patients with pathologic evidence of gastric 
malignancy, there was similar incidence in male and 
female patients. The mean age of patients diagnosed with 
gastric malignancy was 58.3 (SD 19.77) compared with 
51.4 (SD 20.37) in those undergoing all gastric surgical 
procedures.

The remaining types of procedures had malignancy 
rates of 10.3% (14/136) for all thyroid procedures, 8.8% 

(5/57) of all biliary procedures, 8.3% (21/253) of all 
soft tissue procedures and less than 1% (12/1,239) of 
all other procedures, resulting in a malignant diagnosis. 
Demographic information regarding age and gender is 
seen in table 2.

Further investigation into patients with an admit-
ting diagnosis of breast disease, including individuals 
with breast cancer, breast abscess, breast cyst and breast 
lumps, is presented in table 3. There were 145 patients 
admitted with a diagnosis related to breast disease 
with 57.2% (83/145) known to have breast cancer or 
suspected to have breast cancer based on physical exam-
ination, resulting in an admitting diagnosis of ‘breast 
cancer’. Of the 83 patients with an admitting diagnosis 
of breast cancer, 81.0% (68/83) had surgical treatment 
with mastectomy. No documented surgical procedure was 
performed in 13.1% (11/84) of those admitted with a 
diagnosis of breast cancer.

DISCUSSION
The findings from this study represent important data 
that can be used locally, regionally and nationally to 
better identify and treat patients with oncologic disease 
and allocate limited medical resources. Specifically, at 
ERH, the results from this study can be used by physicians 

Table 2 Demographic features of all patients with malignant diagnosis

Gastric Soft tissue Biliary/hepatic Colon/rectal Breast Thyroid Other Total

Number 17 21 5 49 79 14 12 261

Gender

  Female 9 (52.9%) 11 (52.4%) 2 (40%) 27 (55.1%) 77 (97.5%) 13 (92.9%) 7 (58.3%)

  Male 8 (47%) 10 (47.6%) 3 (60%) 21 (42.9%) 2 (2.5%) 1 (7.1%) 5 (41.7%)

Age

  Mean (SD) 58.3 (19.77) 49.2 (16.3) 56.6 (6.4) 55.1 (16.4) 50.0 (14.7) 44.7 (14.8) 54.3 (21.6)

  Median 59.5 48.0 57 58 48 44 53

  Range (28–97) (29–80) (45–63) (15–85) (4–79) (13–68) (20–94)

Table 3 Details of those with admitting diagnosis related to 
breast disease

Admitting diagnosis 145

  Breast abscess 29

  Breast cyst 5

  Breast lump 28

  Breast cancer 83

Surgical procedure performed for those with 
breast cancer

83

  Mastectomy 68 (81.0%)

  Chest tube placement 1 (1.2%

  Emergency tracheostomy 1 (1.2%)

  Palliative excisional procedure 3 (3.8%)

  No surgical procedure 11 (13.1%)
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treating individual patients as well as by administration 
for resource planning. Given that a majority of patients 
with final malignant disease were suspected to have 
benign disease preoperatively based on admitting diag-
nosis, the knowledge of incidence of malignancy and 
demographic information presented in this study could 
be used to guide surgeon decision- making about oper-
ative intervention on possible malignant disease. For 
example, awareness that currently greater than 30% of 
all gastric procedures that are performed at ERH are 
for malignancy and that malignant diagnosis was found 
more often in older patients allow for consideration of 
further diagnostic work- up or referral to oncology prior 
to surgical intervention. On a larger health system scale, 
given the high burden of cancer at ERH demonstrated 
by this study, future development of local chemotherapy 
and radiation therapy programmes should be considered 
a priority.

Without an existing uniform PBCR system in Ghana,11 
distribution of resources and development of medical 
infrastructure to enhance access to treatment of cancer 
is challenging. Unfortunately, formal PBCRs are associ-
ated with significant cost and time to develop. Because 
of this, LMIC countries such as Ghana must often rely 
on basic estimates of cancer burden when developing 
plans for the distribution and development of systems 
focused on cancer treatment.18 While there have been 
significant advancements regarding planned develop-
ment of cancer registries in primarily large, urban hospi-
tals9 such as those in Kumasi10 and Accra,19 the burden 
of malignancy faced by smaller suburban and rural 
hospitals, with extremely limited resources, is unknown 
and is unlikely to be captured by formal cancer registries 
for the foreseeable future. With this in mind, this study 
demonstrates the current need for cancer resources in 
the Eastern Region of Ghana. Today, patients who require 
specialised oncologic care must travel to another region 
for care, with a majority of patients from ERH referred 
to Korle Bu for treatment. These facilities are hours away 
from the patient’s home and treatment is often delayed 
due to the high volume of patients that are referred to 
these limited specialised centres. With no regional access 
to oncology care, many patients are treated with systemic 
chemotherapy prescribed and managed by the operating 
surgeon at ERH, which likely accounts for the patients 
admitted to the surgical service with a diagnosis of breast 
cancer who then did not undergo any surgical proce-
dure observed in this study. This study demonstrates that 
small, regional hospitals have a substantial and diverse 
oncologic burden and are in dire need of infrastructure, 
resources, and specialised personnel to treat patients 
diagnosed with cancer.

While this study contains important data regarding the 
burden of malignancy in this geographic area, there are 
limitations that must be considered when interpreting 
this data. As there is currently no existing cancer registry 
capturing malignancies treated in this region, we do not 
have access to many demographic, oncologic, treatment 

and overall survival data. This additional information 
would be helpful for further planning and resource utilisa-
tion. Additionally, while a majority of patients presenting 
with malignancy are admitted to and treated by the 
surgical service, this study does not capture patients with 
cancer treated by other specialties, most notably gynae-
cological cancers. Because this is a hospital- based study 
and not a population study, this study cannot account 
for patients in the region who did not seek care at ERH 
for their malignancy. This has the potential to bias our 
results in unpredictable ways, especially if the decision 
to not seek medical care was different among different 
groups. For example, if elderly patients were less likely 
to seek care compared with younger patients or if unin-
sured patients were less likely to seek care compared with 
patients with health insurance, this could lead to lower 
estimation of median age or under estimation of inci-
dence of cancer diagnoses. In addition, patients admitted 
to the surgical service with obvious advanced or metastatic 
disease are not considered surgical candidates and are 
not accounted for in these data. Finally, because patients 
must transport and pay additional fees in order to obtain 
pathology results, there are pathologic specimens that are 
never examined and recorded. Currently, it is estimated 
that about 20% of all specimens that surgeons request 
pathologic evaluation do not undergo pathologic evalua-
tion due to patient non- compliance or inability to afford 
the extra associated fee. Missing pathologic results could 
lead to underestimation of the true incidence of malig-
nancy treated surgically at ERH.

Conclusion
This is the first study to investigate the cancer burden in 
Ghana’s Eastern Region. This study reveals that over 13% 
of all surgical interventions were performed in patients 
with malignant disease. Rates of malignant diagnosis vary 
by type of procedure performed but are very high in 
patients undergoing breast, colorectal and gastric proce-
dures. This study is a preliminary evaluation demon-
strating the substantial cancer burden in the eastern 
region of Ghana and the burden of oncologic disease 
on general surgeons. Information from this study can be 
used to improve access to oncologic- directed treatments 
in this region and plan future studies to further evaluate 
the burden of cancer and cancer- related diseases at local 
and regional healthcare facilities in Sub- Saharan Africa.
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