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Purpose: With nearly 500,000 new cases and over 150,000 deaths worldwide in 2020, renal cancers remain a significant component 
of the global burden of cancer. The aim of this study is to describe the clinical presentation, peri-operative condition and short-term 
outcome of patients operated with the primary diagnosis of renal cell carcinoma (RCC) at a large tertiary care referral center.
Patients and Methods: A retrospective institution-based study was done. The study population consisted of all patients who were 
operated for a primary diagnosis of renal cell carcinoma from January 1st, 2015, to December 31st, 2020, at the Urology Unit of St 
Paul’s Hospital Millennium Medical College.
Results: The final cohort consisted of 107 patients (mean (standard deviation) age 49 (±14) years, 48% male, 46% residence in Addis 
Ababa). The most common presenting complaint was flank pain (65%), followed by hematuria (34%) and abdominal mass (6%). One 
patient had the classic triad of RCC. The median (IQR) duration of illness was 9(7–11) months. Fourteen (13%) patients were 
asymptomatic and diagnosed incidentally. Over half (57%) of the cohort were clinical TNM stage II, with the remaining 17%, 18% and 
8% being stage I, III and IV, respectively. Nearly all patients (94%) underwent open radical nephrectomy with a transabdominal 
approach. Most patients (61%) had no Clavien-Dindo grade complications, and a minority (11%) experienced post-operative 
complications (7% postoperative bleeding, 6% hospital acquired pneumonia, 3% surgical site infection). The median (IQR) length 
of stay was 6 (5–7.6) days. Nearly all patients (94%) were discharged and improved.
Conclusion: In this retrospective study, we have shown that patients operated for RCC are a low-risk cohort with few comorbidities, 
have a relatively short symptomatic course and good discharge outcome. Further prospective studies are needed to show the long-term 
outcome and factors associated with such outcomes in this patient population.
Keywords: renal cell carcinoma, nephrectomy, outcomes research, developing country

Introduction
Renal Cell Carcinoma (RCC) accounts for 80–90% of all renal malignancies, making it the 6th most frequently diagnosed 
cancer in men and 10th in women.1,2 Similar to most other malignancies of the urologic system, RCC’s predominantly 
present in men (with a 3:2 ratio) and in those >60 years of age.3 Several risk factors, such as obesity, smoking, urinary 
stones, and analgesics, such as non-steroidal anti-inflammatory drugs (NSAID), have been identified.3 Although historical 
studies found that the most common presentation was a triad of hematuria, abdominal mass and flank pain, as high as 50% 
of cases in developed countries are now incidental findings diagnosed on imaging performed for other indications.4–6

The treatment of RCC is challenging and requires a multidisciplinary approach. The mainstay of management for localized 
disease (American Joint Committee on Cancer stage I–II) is surgery, with systemic therapies reserved for metastatic diseases.7 

Radical nephrectomy (RN), which involves the en-bloc removal of the kidney along with perinephric fat within Gerota’s fascia, 
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has long been the cornerstone of management.8 More recently, studies have shown that kidney-sparing techniques such as partial 
nephrectomy (PN) yield comparable oncological outcomes with significantly improved perioperative morbidity and mortality. 
Indeed, guidelines from the American Urological Association (AUA), the National Comprehensive Cancer Network (NCCN) 
and the European Association of Urology (EUA) set PN as the standard of care for a majority of early-stage RCC.9–11

Most published studies on RCC are from developed countries (based on the definition by the World Bank Country and 
Lending Groups) with few from developing regions such as Sub-Saharan Africa. Thus, epidemiologic estimates show that 
a predominant number of cases of RCC occur in developing countries. The few studies that have been done in developing 
countries have shown patients present with advanced disease with poor prognosis.12,13 Ethiopia, an east African nation with an 
estimated incidence of over 2000 cases of renal malignancies in 2020 is one such country.1 The country has a three-tiered 
healthcare system funded by the government, consisting of the primary level of care (which includes primary hospitals, health 
centers and health posts), secondary level of care (consisting of general hospitals that serve 1 to 1.5 million people), and 
tertiary level of health care (with specialized hospitals that serve 3.5 to 5.0 million people). The aim of this study is to describe 
the clinical presentation, peri-operative condition and discharge outcome of patients operated with the primary diagnosis of 
RCC at a large tertiary care referral center in a developing country.

Materials and Methods
Cohort
An institution-based retrospective cohort study was done of patients who had undergone surgical intervention for RCC from 
January 1st, 2015, to December 31st, 2020, at St Paul’s Hospital Millennium Medical College (SPHMMC) which is in Addis 
Ababa, Ethiopia. SPHMMC is the second largest tertiary teaching hospital funded by the government, with a total of 500 beds. 
The hospital provides health service for 16,000 inpatients and 200,000 outpatients and 5000 surgeries annually with a catchment 
population of more than five million. Ethical clearance was obtained from SPHMMC ethical review board. Consent was waived 
due to the retrospective nature of the study as the research involved no more than minimal risk to the patients, waiver would not 
adversely affect the rights and welfare of subjects, and the study could not possibly be carried out without waiver. This study was 
in full compliance with the Declaration of Helsinki on principles for medical research involving human subjects.

Data
Information on sociodemographic variables (age, gender, educational and occupational status), comorbidities (hyperten-
sion, diabetes, dyslipidemia), smoking history, chief complaint, duration of illness, laboratory investigations (hemoglobin 
and creatinine), operative details (type of surgery, intra and post-op complications) and outcome at discharge were 
obtained using chart review of all patient records.

Comorbidities were recorded as absent if not documented in patient records. Clinical staging was done using the 
American Joint Committee on Cancer (AJCC) TNM staging.14 Peri-operative complications were graded using the 
Clavien-Dindo classification system.15

Continuous variables were presented as mean with standard deviation/medians with interquartile range, and catego-
rical variables were presented as the number with percent. Comparisons were made using Student’s t-test, median testing, 
or chi-square test as appropriate. All analyses were done using Stata 17.0 (StataCorp, College Station, Texas), and 
a p-value of 0.05 was considered statistically significant.

Results
A total of 160 patients who were operated for renal cell carcinoma in the study period. Medical records could not be 
found for 36(22.5%) patients, 7(4.4%) patients had incorrect medical record numbers in operating room logbook and 10 
(6.3%) patients had incomplete medical records. Thus, the final cohort consisted of 107 patients.

Baseline Characteristics
Table 1 summarizes baseline characteristics of the study population. The mean (SD) age was 49(±14) years and 48% 
were men. A majority (46%) resided in Addis Ababa, with the remaining 28% 15% and 8% residing in Oromia, Amhara 
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Table 1 Baseline Characteristics of Patients

Total Clinical Stage p-value

1 2 3 4

N=107 N=18 N=61 N=19 N=9

Sociodemographic Characteristics

Age 49.5 (14.2) 45.6 (11.7) 49.5 (15.8) 53.0 (12.2) 49.3 (10.2) 0.48

Sex 0.55

Female 56 (52.3%) 11 (61.1%) 33 (54.1%) 9 (47.4%) 3 (33.3%)

Male 51 (47.7%) 7 (38.9%) 28 (45.9%) 10 (52.6%) 6 (66.7%)

Residence 0.37

Addis Ababa 49 (45.8%) 8 (44.4%) 29 (47.5%) 10 (52.6%) 2 (22.2%)

Amhara 16 (15.0%) 3 (16.7%) 8 (13.1%) 1 (5.3%) 4 (44.4%)

Benshangul gumuz 2 (1.9%) 0 (0.0%) 1 (1.6%) 1 (5.3%) 0 (0.0%)

Gambella 2 (1.9%) 0 (0.0%) 1 (1.6%) 0 (0.0%) 1 (11.1%)

Oromia 30 (28.0%) 6 (33.3%) 16 (26.2%) 6 (31.6%) 2 (22.2%)

SNNP 8 (7.5%) 1 (5.6%) 6 (9.8%) 1 (5.3%) 0 (0.0%)

Educational Status 0.49

Cannot read and write 13 (12.1%) 0 (0.0%) 9 (14.8%) 3 (15.8%) 1 (11.1%)

College and above 3 (2.8%) 0 (0.0%) 3 (4.9%) 0 (0.0%) 0 (0.0%)

Primary school 10 (9.3%) 2 (11.1%) 6 (9.8%) 2 (10.5%) 0 (0.0%)

Secondary school 11 (10.3%) 0 (0.0%) 6 (9.8%) 3 (15.8%) 2 (22.2%)

Unknown 70 (65.4%) 16 (88.9%) 37 (60.7%) 11 (57.9%) 6 (66.7%)

Occupation 0.57

Civil servant 3 (2.8%) 0 (0.0%) 2 (3.3%) 0 (0.0%) 1 (11.1%)

Farmer 7 (6.5%) 1 (5.6%) 3 (4.9%) 1 (5.3%) 2 (22.2%)

Housewife 2 (1.9%) 0 (0.0%) 1 (1.6%) 1 (5.3%) 0 (0.0%)

Merchant 7 (6.5%) 0 (0.0%) 4 (6.6%) 2 (10.5%) 1 (11.1%)

Others 7 (6.5%) 0 (0.0%) 6 (9.8%) 1 (5.3%) 0 (0.0%)

Unemployed 3 (2.8%) 0 (0.0%) 2 (3.3%) 1 (5.3%) 0 (0.0%)

Unknown 78 (72.9%) 17 (94.4%) 43 (70.5%) 13 (68.4%) 5 (55.6%)

Comorbidity

Hypertension 29 (27.1%) 3 (16.7%) 23 (37.7%) 3 (15.8%) 0 (0.0%) 0.029

Asthma 11 (10.3%) 0 (0.0%) 8 (13.1%) 3 (15.8%) 0 (0.0%) 0.24

Heart Disease 2 (1.9%) 0 (0.0%) 2 (3.3%) 0 (0.0%) 0 (0.0%) 0.67

(Continued)
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and Southern Nations and Nationalities state respectively. Educational status was unknown for over half (65%) of the 
cohort. The remaining 10%, 9% and 3% had completed secondary, primary and college education, respectively.

Comorbidities were documented in a quarter of the patients (27% hypertension, 10% asthma and 2% heart disease). 
Of the comorbidities, there was a statistically significant difference in prevalence of hypertension across categories of 
TNM staging (p = 0.029).

Presenting Complaint
The most common presenting complaint was flank pain (65%), followed by hematuria (34%) and abdominal mass (6%). 
Twenty (19%) of patients had at least 2 symptoms and 1 (1%) patient had the classic RCC triad of abdominal mass, flank 
pain, and hematuria. The median (IQR) duration of illness was 9(7–11) months with a minority (10%) having symptoms 
for more than 2 years. There was no appreciable difference in duration across TNM stage (p = 0.72.) In contrast, 13% of 
patients were asymptomatic and diagnosed incidentally.

Investigations
Nearly all patients had both ultrasound and computed tomography (CT) imaging done. Right side tumors were slightly 
more prevalent than the left (51% vs 49%, respectively.) There were no patients with bilateral mass. Serum creatinine 
was elevated in 10% of patients and the mean(SD) hemoglobin was 13.8(±2.4).

Surgical Intervention and Peri-Operative Condition
Table 2 and Figures 1 summarize the peri-operative variables of patients. Most patients were TNM stage II (57%). Nearly 
all patients underwent open radical nephrectomy with a transabdominal approach. Two patients had partial nephrectomy 
and five had exploratory surgery for equivocal clinical and/or imaging findings.

Table 1 (Continued). 

Total Clinical Stage p-value

1 2 3 4

N=107 N=18 N=61 N=19 N=9

Smoking Status 0.85

Current 1 (0.9%) 0 (0.0%) 1 (1.6%) 0 (0.0%) 0 (0.0%)

Never 25 (23.4%) 5 (27.8%) 16 (26.2%) 3 (15.8%) 1 (11.1%)

Unknown 81 (75.7%) 13 (72.2%) 44 (72.1%) 16 (84.2%) 8 (88.9%)

Presentation

Chief Complaint

Flank pain 70 (65.4%) 13 (72.2%) 39 (63.9%) 12 (63.2%) 6 (66.7%) 0.92

Hematuria 37 (34.6%) 1 (5.6%) 23 (37.7%) 9 (47.4%) 4 (44.4%) 0.033

Flank Mass 6 (5.6%) 0 (0.0%) 4 (6.6%) 0 (0.0%) 2 (22.2%) 0.072

No symptoms 14 (13.1%) 5 (27.8%) 6 (9.8%) 2 (10.5%) 1 (11.1%) 0.25

Duration of Illness 9.0 (7.0–11.0) 9.0 (8.0–11.0) 9.0 (7.0–15.0) 9.0 (6.0–11.0) 9.0 (7.0–10.0) 0.72

Laboratory Findings

Hemoglobin 13.8 (2.4) 14.6 (1.8) 14.1 (2.0) 14.1 (1.3) 9.7 (3.9) <0.001

Serum Creatinine 0.8 (0.2) 0.7 (0.2) 0.8 (0.2) 0.7 (0.2) 0.7 (0.3) 0.23
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Most patients (61%) had no Clavien-Dindo complications while 14% and 22% of patients had Grade 1 and 2 
respectively. There was no statistically significant difference in complications by clinical stage (p = 0.54.) Intra-operative 
bleeding and organ injury occurred in 6% and 5% of patients, with mesentery being the most commonly injured organ. 
One patient had an inferior vena-caval injury. A minority (11%) of patients experienced post-operative complications, 
with 6%, 3% and 1% experiencing hospital acquired infection, surgical site infection and acute kidney injury respec-
tively. Thirteen patients had peri-operative bleeding (6 intra-operative and 7 post-operative) and 9(9%) ultimately 

Table 2 Perioperative Condition and Outcome of Patients

Total Clinical Stage p-value

1 2 3 4

N=107 N=18 N=61 N=19 N=9

Affected Kidney 0.13

Left Kidney 52 (48.6%) 13 (72.2%) 27 (44.3%) 7 (36.8%) 5 (55.6%)

Right Kidney 55 (51.4%) 5 (27.8%) 34 (55.7%) 12 (63.2%) 4 (44.4%)

Type of Surgery <0.001

Exploration 5 (4.7%) 0 (0.0%) 0 (0.0%) 1 (5.3%) 4 (44.4%)

Open Radical Nephrectomy 100 (93.5%) 17 (94.4%) 60 (98.4%) 18 (94.7%) 5 (55.6%)

Partial Nephrectomy 2 (1.9%) 1 (5.6%) 1 (1.6%) 0 (0.0%) 0 (0.0%)

Intraoperative Complication

Intraoperative Bleeding 6 (5.6%) 1 (5.6%) 3 (4.9%) 1 (5.3%) 1 (11.1%) 0.90

Organ Injury 7 (6.5%) 1 (5.6%) 5 (8.2%) 0 (0.0%) 1 (11.1%) 0.59

Postoperative Complication

Surgical site infection 3 (2.8%) 0 (0.0%) 2 (3.3%) 1 (5.3%) 0 (0.0%) 0.74

Hospital acquired pneumonia 6 (5.6%) 1 (5.6%) 5 (8.2%) 0 (0.0%) 0 (0.0%) 0.49

Acute kidney Injury 1 (0.9%) 0 (0.0%) 0 (0.0%) 1 (5.3%) 0 (0.0%) 0.20

Postoperative bleeding 7 (6.5%) 1 (5.6%) 3 (4.9%) 2 (10.5%) 1 (11.1%) 0.78

Transfusion 9 (8.4%) 1 (5.6%) 4 (6.6%) 2 (10.5%) 2 (22.2%) 0.42

Clavien-Dindo Classification 0.54

No complication 62 (61.4%) 11 (64.7%) 36 (63.2%) 11 (57.9%) 4 (50.0%)

Grade 1 14 (13.9%) 2 (11.8%) 9 (15.8%) 3 (15.8%) 0 (0.0%)

Grade 2 22 (21.8%) 4 (23.5%) 11 (19.3%) 3 (15.8%) 4 (50.0%)

Grade 3 2 (2.0%) 0 (0.0%) 1 (1.8%) 1 (5.3%) 0 (0.0%)

Grade 4 1 (1.0%) 0 (0.0%) 0 (0.0%) 1 (5.3%) 0 (0.0%)

Length of Stay 6.0 (5.0–7.0) 6.0 (5.0–8.0) 6.0 (5.0–6.0) 6.0 (5.0–6.0) 7.0 (6.0–7.0) 0.28

Disposition at discharge <0.001

Improved 101 (94.4%) 18 (100.0%) 61 (100.0%) 18 (94.7%) 4 (44.4%)

No improvement 6 (5.6%) 0 (0.0%) 0 (0.0%) 1 (5.3%) 5 (55.6%)
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required transfusion. There was no statistically significant difference in intra-operative or post-operative complications by 
clinical stage.

Outcome
The median (IQR) length of stay was 6 (5–7.6) days, with a minority (10%) staying beyond 10 days. The longest and 
shortest length of stays were 24 and 3 days, respectively. Nearly all patients (94%) were discharged and improved. There 
was a statistically significant difference in discharge disposition by clinical stage (p < 0.001).

Discussion
In this retrospective study of 107 patients, we have observed that patients operated for RCC at our institution were 
younger with few comorbidities, more likely to present with flank pain or hematuria, have symptomatic disease of less 
than one year, and have a relatively uncomplicated peri-operative and post-operative course with a high likelihood of 
short-term uncomplicated course.

There are several important observations that can be made from this study, all with implications to clinical practice.
First, the sociodemographic characteristics and comorbidity profile show our patients were a low-risk cohort. Our study 

population was of younger age and a balanced sex ratio with fewer than a third having had some known risk factor. 
Although this is in contrast to the epidemiology of RCC in developed countries which have shown patients with RCC are 
more often older age men with at least one of several identified risk factors, it is in agreement with a recent review of cases 
from western Africa.2,3,12 Although failure of documentation could account for the discrepancy in risk factors, this could 
not explain the younger age and near equal sex ratio of our patients. This indicates the risk factor profile for RCC is 
dependent on setting. One possibility, especially in light of the predominantly urban residence of patients would be an 
environmental exposure. Several studies have shown an increased risk with industrial agents such as Trichloroethylene and 
inorganic compounds such as arsenic and cadmium.16–20 A second possibility may be healthcare seeking behavior and 
access to care of urban vs rural residents. Further studies are needed to explain these findings.

Secondly, a small but significant (13%) number of our patients were incidental diagnoses. This is comparable from 
other studies done in sub-Saharan Africa where rates have ranged form 2.7%–11.8%.21,22 These numbers are dwarfed 
by those from developing countries, where as high as 50% of cases are detected when patients undergo clinically 
indicated imaging for an unrelated complaint.5,6 Although the relatively high proportion of patients presenting with 
incidental diagnosis would support the role for screening in early detection of RCC, patient safety (such as with 
radiation exposure), cost and low disease prevalence do not support such a strategy.23 However, these findings do 

Figure 1 Clavien-Dindo classification by clinical stage of patients those with higher clinical stage were more likely to experience higher grade Clavien-Dindo complication.
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support the thorough and comprehensive evaluation and reporting of patients undergoing abdominal imaging for any 
indication.

Thirdly, the most common operative technique used in our center was RN. Nephron sparing PN continues to increase 
in popularity in developed settings. The role of RN in such settings is limited to three scenarios’: management of large 
complex tumors, cytoreduction in metastatic RCC and in those with inferior vena-cava extension.24 Although the clinical 
efficacy of PN has been proven in a developed country setting, studies show that RN continues to be popular in 
developing countries and particularly in Sub-Saharan Africa.12 Suggested reasons have been the novelty PN and the need 
for intense and costly follow-up, both of which are difficult in resource limited settings. The peri-procedural cost is also 
high, particularly in developed countries as more and more laparoscopic PN (LPN) and robotic PN (RPN) are done.25 

However, both LPN and RPN are associated with significantly lower operative time, estimated blood loss and post- 
procedural change in GFR.26 Patients treated with RPN also had lower rates of conversion to open/laparoscopic 
techniques, Calvin-Dindo complication rates, likelihood of positive margins and warm ischemia time.26 As an increasing 
proportion of asymptomatic cases at early stages are detected in developing countries, consideration should be made to 
address barriers in experience and resources that limit the use of PN.

Most of our patients had good peri-operative course and disposition at discharge. This is not surprising considering how 
a majority of the patients were TNM stage I or II. Prior studies have shown that TNM staging is the strongest predictor of 
short- and long-term prognosis and has recommendations in major guidelines to tailor subsequent management.2,9,10 However, 
the encouraging outcomes in this study might be biased considering how as high as 30% patients in some studies eventually 
develop recurrence.27

Minimally invasive nephrectomy (either laparoscopic or robotic assisted) has replaced open nephrectomy as standard of 
care in developed countries. This is because of improved operative success, lower length of stay as well as overall lower 
morbidity/mortality and readmission rate associated with minimally invasive nephrectomies.28–30 Thus, it is difficult to make 
a contemporary comparison of our findings with those of developed countries as patients are benefitting from a superior 
treatment modality, in addition to differences in sociodemographic factors (such as race and region) and healthcare access 
(such as availability of screening services and access to insurance). In contrast, our findings in terms of the sociodemographic 
presentation (younger age with balanced sex ratio),2,3,12 presentation (small but significant proportion with incidental 
diagnosis),21,22 option of treatment (open radical nephrectomy)24 and peri-operative outcomes are comparable to those 
from studies published in other developing countries.

Strengths
We used a large retrospective cohort of patients presenting to one of the only two major referral centers in the capital. 
Furthermore, we have described in detail the presenting features and peri-operative course of our patient population.

Limitations
Our study is not without limitations. Nearly a third of patient records could either not be retrieved or were mis-recorded. 
The extent and quality of data collected was limited by the retrospective nature of the study and reliance on patient 
records. However, care was taken to ensure data quality and data from patient records were cross-referenced with 
operating room logbook to ensure concordance. The single-center nature of our study may limit the generalizability of 
our findings. However, our institution is a tertiary care center with a broad referral catchment area. Thus, our results are 
representative of a patient population typical to tertiary care centers within the country. Details on final histologic 
diagnosis and detailed TNM staging were not available. We also did not have detailed information on post-surgical 
staging, which is an important factor in the use of adjuvant therapy. Similarly, laboratory values (such as LDH, calcium, 
CRP) and perioperative findings (such as operative time and estimated blood loss) were not available. Patient outcomes 
were ascertained at discharge, with no data on long-term prognosis. There is an inherent inclusion bias as these were 
patients deemed by the operating team to be fit for surgery. Hence, disposition at discharge would largely account for 
operative procedure and peri-operative period, the highest risk period for such patients.
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Conclusion
In the current study, we have shown how patients operated for RCC are a low-risk cohort with few comorbidities, a short 
symptomatic course and good disposition at discharge. Our results are consistent with others in developing settings on the 
presentation and outcome of such patients. More importantly, our results show how radical nephrectomy is the predominant 
treatment provided for patients with RCC. This highlights how management of patients with RCC in Ethiopia still trails 
behind current recommendations which advocate for less aggressive management strategies that have similar short- and 
long-term prognosis. As one of a handful of studies showing the clinical profile and outcome of such patients in 
a developing country setting, our study fills an important gap in existing literature on the topic. Further prospective studies 
are needed to show the long-term outcome and factors associated with such outcomes in this patient population.
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