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Background: To review the presentation and outcomes of patients undergoing open radical nephrectomy (ORN) for renal
cell carcinoma (RCC) at a regional hospital in KwaZulu-Natal, South Africa.
Methods: A retrospective chart review was performed of patients having undergone nephrectomy at St Aidan’s hospital
between 2010 and 2015, focusing on those with RCC. Demographic, operative, histopathology and outcomes data were
collected.
Results: Fifty-two patients (51%) had ORN for suspected malignant disease. Forty-one RCCs were found including one
incidental finding at simple nephrectomy. Data was insufficient to assess risk factors for RCC. HIV positive patients tended
to present earlier (45 vs. 53 years). The mean tumour size was 10 cm and organ confined disease was present in 73.2% of
patients. Only 11 patients (26.8%) had pT1 disease. The high-grade complication rate was 9.8%, in-hospital mortality rate
4.9% and transfusion rate 51.2%. The median operating time was 1h 50min and length of hospital stay 13 days.
Conclusions: Open radical nephrectomy is the standard surgical treatment for RCC at regional level in South Africa. Patients
tend to present at a younger age, particularly if HIV positive, and with large tumours. Further research into risk factors for
RCC in the South African population is needed. There are high complication and transfusion rates in patients undergoing
ORN. Review of accessibility of blood at St Aidan’s hospital and revision of the transfusion protocol is suggested. A followup study to assess the feasibility and cost-effectiveness of laparoscopic nephrectomy in the resource-constrained South
African environment is necessary.
Keywords: Renal cell carcinoma, nephrectomy, open nephrectomy, radical nephrectomy, transfusion rate, complications,
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Introduction
There is a paucity of published local data describing
indications for and outcomes of nephrectomy in South
Africa. It appears that patients with renal cell carcinoma
(RCC) in KwaZulu-Natal (KZN) present at a young age with
advanced disease. Furthermore, there is concern that there is
a high complication rate in patients undergoing open radical
nephrectomy (ORN). A better understanding of presentation
and outcomes in these patients is necessary in the era of
laparoscopic nephrectomy and this study attempts to provide
this in the context of a resource constrained environment.

Setting
St Aidan’s hospital in Durban, South Africa, provides regional
level urology care to approximately 3.4 million people.1 Most

http://dx.doi.org/10.17159/2078-5151/2018/v56n1a2195

elective nephrectomies for the large eThekwini district are
performed at St Aidan’s hospital, excluding high-risk patients
who are referred to a tertiary facility.2

Methods
Data collection
A retrospective chart review of patients having undergone
nephrectomy at St Aidan’s hospital between 31 December
2010 and 31 December 2015 was performed, focusing on
those patients with RCC. Data collected included demographic
information, preoperative imaging findings, operative
information (surgical approach, operative time, estimated
blood loss, and transfusion requirements) and postoperative
outcomes (histopathology findings, length of hospital stay
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and complications). Malignancies were staged according to
the American Joint Committee on Cancer TNM classification
and complications were categorized according to the ClavienDindo classification.3,4 This study was approved by the
Bioethics Research Ethics Committee of the University of
KZN (BE258/16).

Statistical analysis
IBM Statistical Package for Social Sciences (SPSS) (IBM
Corp, Armonk, NY) was used for statistical analysis.
Descriptive statistics (mean and standard deviation or median
and interquartile ranges) were calculated. The Pearson Chisquared test (χ2) was used to compare categorical variables.
If an expected cell count was less than five observations, the
Fischer’s Exact test was used. The two-sample Wilcoxon ranksum (Mann-Whitney) test was used to compare the variables
with non-parametric distributions, across subgroups. Multiple
univariate logistic regressions were performed to determine
the odds ratio for risk factors. Following identification of risk
factors, a multivariate regression was performed to confirm
significance of independent risk factors. A p-value of less than
0.05 (5%) was considered statistically significant. With the
known population of the area served by St Aidan’s hospital,
Globocan data was used to calculate the expected incidence
of RCC.5

Results
Surgical approach
Fifty-two patients (51%) underwent ORN and 50 (49%)
underwent simple nephrectomy for benign disease. Open
nephrectomy was performed in all cases and no laparoscopic
nephrectomies or partial nephrectomies were performed.

Histopathological findings
Of the ORNs, 48 were for suspected RCC and 4 were for
suspected upper tract transitional cell carcinoma (TCC). The
distribution of histopathological findings is illustrated in
Figure 1.
At histopathology, 40 patients (77%) who underwent
ORN were found to have RCC and 5 (9%) were found
to have TCC. Four benign renal tumours were found,
made up of oncocytoma (n=2), cystic nephroma (n=1) and
angiomyolipoma (n=1). XGP was mistaken for RCC in
2 patients. One patient who had a simple nephrectomy was
incidentally found to have RCC.

Renal Cell Carcinoma
Patient Characteristics
The median age of patients with RCC was 53 years. Sixtythree percent (n=26) were male and 37% (n=15) were female.
The majority were Black (61%, n=25), followed by Indian
(27%, n=11), White (7%, n=3) and mixed race (5%, n=2).
The mean body weight was 71.1 kg (range 45-103 kg). Fortyfour percent of patients were smokers (n=18), 17% were
HIV-positive (n=7), 15% had diabetes mellitus (DM) (n=6)
and 36% were hypertensive (n=15). We expect an incidence
of kidney cancer of 1.2 per 100 000 people per year, which
equates to 40.8 cases per year or more than 200 cases over the
5-year period.
Tumour Characteristics
The tumour characteristics for the patients with RCC are
described in Table 1.
Organ confined disease (T1-T2, N0, M0) was present in
30 patients (73.2%). However, only 11 patients (26.8%) had
pT1 disease. There was a significant association between the
pathological T stage and the presence of positive surgical
margins (PSM) (p=0.005), but not between pathological
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Figure 1: Distribution of histopathological findings in patients undergoing ORN
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Figure 1 Distribution of histopathological findings in patients undergoing ORN.
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Table 1: Tumour characteristics of RCCs (n=41)
n

(%)

Tx

0

(0.0)

T1a

4

(9.8)

T1b

7

(17.1)

T2a

11

(26.8)

T2b

14

(34.1)

T3a

4

(9.8)

T3b

0

(0.0)

T3c

0

(0.0)

T4

1

(2.4)

N0

33

(80.5)

N1

6

(14.6)

Nx

2

(4.9)

M0

37

(90.2)

M1

4

(9.8)

Pathological T Stage

N Stage

M Stage

Fuhrman Grade for RCC
Grade 1

4

(9.8)

Grade 2

16

(39.0)

Grade 3

17

(41.5)

Grade 4

4

(9.8)

Negative Margin

37

(90.2)

Positive Margin

4

(9.8)

Surgical Margin

T stage and positive N or M stage. There was no association
between Fuhrman grade and presence of PSM, positive
N stage or positive M stage. The median tumour size measured
on computed tomography (CT) scan was 8.15 cm (range
2–22 cm) compared to 10 cm (range 1–21cm) measured
at histopathology assessment. There was no significant
difference between measurement on CT and at histopathology
assessment (p=0.055).
Risk Factors
Smoking (OR3.2, 95% CI 1.3–7.7, p=0.01) was identified
as a risk factor for RCC on univariate analysis, but was not
significant on multivariate analysis. Male gender tended
towards increased risk, but was not significant (OR2.2,
CI 1.0–4.9, p=0.06). Race, age, HIV status, DM and
hypertension were not found to be risk factors. There was
insufficient data to assess obesity as a risk factor. HIV positive
patients tended to present at a younger age than other patients

(45 vs. 53 years) but this difference was not significant
(p=0.063). There was no difference in Fuhrman grade, T-stage,
N-stage and M-stage between HIV positive and HIV negative
patients.
Outcomes
The mean starting haemoglobin (Hb) level was 12 g/dl (range
7.2–16.6 g/dl). The mean estimated blood loss was 276 ml
(range 50–2000 ml). The transfusion rate was 51.2% with a
mean of 2.4 units transfused per patient receiving transfusion.
There was a significant association between blood loss and
number of units transfused (p < 0.001) but not between
starting Hb and number of units transfused. Blood transfusion
was given in 15 patients whose blood loss was 300 ml or less.
The mean starting Hb in these patients was 11.2 g/dl (range
8.2–14.4 g/dl) with no association between starting Hb and
units transfused. The median operating time was 1h 50min
(range 54min – 6h 00min). The median length of hospital stay
was 13 days (range 3 to 40 days). Surgical complications are
described in Table 2.
Table 2: Complications after ORN
n

(%)

Low grade (Clavien-Dindo grade I-II)

37

(90.2)

Transfusion
Prolonged analgesic, antipyretic or
physiotherapy requirement
Post-operative infection requiring
antibiotics

22

(51.2)

18

(43.9)

11

(26.8)

High grade (Clavien-Dindo grade III-V)

4

(9.8)

Death
IVC thrombosis requiring anticoagulation
Intra-operative pancreatic injury
managed conservatively

2

(4.9)

1

(2.4)

1

(2.4)

There were serious complications (Clavien-Dindo III-V) in
four patients (9.8%). One patient died in the intensive care
unit (ICU) with multiorgan failure following an inferior vena
cava (IVC) injury with 2000 ml intraoperative blood loss.
Another patient died in hospital having deteriorated after
a cytoreductive nephrectomy in the presence of metastatic
disease.

Discussion
In South Africa, particularly in the resource constrained state
sector, there is a poor culture of audit and review. Practices
and protocols which may not be evidence based are followed,
sometimes resulting in wasting of resources or potential harm
to patients. This paper illustrates the importance of using
evidence-based protocols and of reviewing outcomes with the
goal of improving quality of care.
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The practice at St Aidan’s hospital is to perform ORN.
The reason for this is the lack of laparoscopic facilities and
laparoscopically trained surgeons at the hospital. Laparoscopic
nephrectomy was first described in 1991,6 is currently
considered the gold standard for radical nephrectomy,7
and is being performed at other state hospitals in KZN.8 It
is well established that laparoscopic nephrectomy offers
equivalent oncological outcomes and improved postoperative
outcomes compared to open nephrectomy.7,9 Further research
into the feasibility and cost-effectiveness of laparoscopic
surgery in our resource-constrained environment is required.
Additionally, the investment in laparoscopic equipment
and training of surgeons in laparoscopic surgery in KZN is
a necessary first step to bridge the gap between the current
practice and the gold standard.
A study from the UK of outcomes after nephrectomy
described a Clavien-Dindo high grade (grade III or greater)
complication rate of 3.9%.10 Most complications were seen
after partial nephrectomy, and most cases were performed
by minimally invasive approaches. There was an overall
30-day mortality of 0.55% and a transfusion rate of 8.4%.
The findings in this study of high-grade complication rate of
9.8%, in-hospital mortality rate of 4.9% and transfusion rate
of 51.2% indicate that there is a lot of room for improvement.
The length of hospital stay in this study was longer than in
a local study describing laparoscopic nephrectomy8 and
in international studies.10 This is due to open surgery being
used over less invasive techniques, higher morbidity rates
and logistical factors which prevent patients from being
discharged.
The high blood transfusion rate in this study warrants
further discussion. There is evidence that perioperative
blood transfusion is associated with increased morbidity and
mortality after radical nephrectomy,11 and that a restrictive
transfusion strategy is preferred. One of the factors driving
the transfusion rate in this study is the absence of an on-site
blood bank. The decision to order blood may be influenced by
the short-term concern about need for rapid access to blood if
required, without consideration of the implications in terms of
cost to the hospital and blood availability for other patients.
The threshold for transfusion is lower if blood has been
ordered and delivered. Such a transfusion protocol does not
appear to be evidence-based. Review of accessibility of blood
at St Aidan’s hospital and revision of the transfusion protocol
is suggested.
We appear to be seeing fewer cases of RCC than expected.
Fifty-one RCCs were operated over a 5-year period when
over 200 cases were expected for the same period based
on incidence and population data. The low number seen
in this study can be partly explained by some patients with
metastatic disease not being candidates for surgery and some
patients being operated at a tertiary referral centre. However,
the impression is that there may be a large group of patients
not being diagnosed or referred for surgery.
The median age of 53 years in this study is lower than in
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the literature.7 Known risk factors for RCC are hypertension,
obesity and male gender.7,12 There was not sufficient data
to adequately assess risk factors in this study, and further
research into risk factors for RCC in a South African
population is necessary. The presence of HIV infection
suggested a trend towards an earlier age of presentation. The
mean age of HIVpositive patients with RCC was lower at
45 years; a finding has already been described in a case series
of 9 HIVpositive men with RCC who had a median age of
48 years on presentation.13
In this study, tumours were large, with a median diameter
of 10 cm and size was accurately assessed on CT scan. This
is larger than in the UK where the median size was 7 cm for
tumours treated with radical nephrectomy and 3 cm for those
treated with partial nephrectomy.10 Presentation with larger
tumours can be explained by delay in presentation resulting
from limited access to healthcare and lower likelihood of
cross sectional imaging of the abdomen being performed.
Based on tumour size and location, most patients in this study
would not have been candidates for nephron sparing surgery
and the benefits thereof.
There were some cases in which the preoperative diagnosis
was incorrect. Both upper tract TCC and XGP were diagnosed
as RCC on preoperative imaging. This is not unexpected,
given that both present with renal masses and there is overlap
of imaging findings between these lesions and RCC. Four
benign tumours were diagnosed as RCC. Once again, this
is not unexpected since imaging is not able to differentiate
between benign and malignant lesions in all cases, and biopsy
of renal masses is not routinely practiced.14 In one case, a RCC
was found incidentally after simple nephrectomy for a nonfunctioning kidney. This was a small lesion which appears to
have been missed on preoperative imaging.

Conclusion
Open radical nephrectomy is still the standard surgical
treatment for RCC at a regional hospital in South Africa.
In this setting, patients tend to present at a younger age,
particularly if HIVpositive, and with large tumours which
are not amenable to partial nephrectomy. The current data is
inadequate to assess risk factors for RCC and further research
in the South African population is needed. There are high
complication and transfusion rates in patients undergoing
ORN. The results of this study highlight the importance of
following evidence-based protocols and auditing outcomes.
Review of accessibility of blood at St Aidan’s hospital and
revision of the transfusion protocol are suggested. A followup study to assess the feasibility and cost-effectiveness of
laparoscopic nephrectomy in the resource-constrained South
African environment is necessary.
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