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Purpose: This study aimed to present the outcomes of patients undergoing laparoscopic radical nephrectomy (LRN) and hilar ligation with
an endovascular gastrointestinal anastomosis (Endo GIA) stapler for malignant renal tumours.

Materials and methods: A retrospective review of patients who underwent LRN at Groote Schuur Hospital, Cape Town, between January
2018 and December 2022, focusing on those with renal cell carcinoma (RCC) and upper tract transitional cell carcinoma. Data on
demographics, operative, and histopathological outcomes were collected.

Results: The final cohort consisted of 69 patients with a mean (standard deviation) age of 57.9 years (+ 12.7), with 49.3% male (34
patients) and 50.7% female (35 patients). The most common presenting complaint was flank pain (49.3%). Of the patients, 29 (41.4%)
were asymptomatic and diagnosed incidentally. Of the cohort, 23 (33.3%) were clinical tumour, node, and metastasis (TNM) stage II.
All patients underwent LRN and hilar ligation using Endo GIA staplers, mostly performed via the transperitoneal approach. Most patients
(63.7%) had no Clavien-Dindo grade complications, and a minority (16, 23.2%) developed complications. The median operating time was
221.58 minutes, with a mean (interquartile range) hospital stay of 5.8 days. The most common histopathological variation was clear-cell
carcinoma in patients with RCC, consisting of 56.5%, and 20.3% of patients had transitional cell carcinoma (TCC). Most of the RCC had
Fuhrman grade 2 (34.8%) and a negative surgical margin at resection (95.2%). The most common pathological stage of the disease was
pT3, constituting 25 (38.5%).

Conclusion: The en bloc ligation of the renal hilum using an Endo GIA stapler is a practicable and advocated method that should be
institutionalised.
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Introduction Indications for laparoscopic radical nephrectomy

The indications for LRN are often considered based on the tumour
size alone; however, the clinical stage of the tumour is more
important than the size because it encompasses the local extent
of the tumour. A review of other centres’ experiences revealed that
clinical stage T1-2 renal tumours are amenable to LRN, with one
of the institutions reporting a 13 cm renal tumour as the largest T2
renal tumour resected laparoscopically. The Gerota’s fascia in stage
T1-2 NOMO renal tumours is intact, preventing the communication

Kidney tumours are the third most common cancer of the urogenital
system and are analogous with the highest mortality. Their
resistance to chemotherapy and radiotherapy makes surgery
the standard mode of treatment. The surgery options are open,
laparoscopic, or robotic." The standard of care for localised renal
cell carcinoma (RCC) not amenable to partial nephrectomy remains
laparoscopic radical nephrectomy.?

The laparoscopic radical nephrectomy (LRN) procedure is frequently
performed by reproducing the delicate steps of open surgery.®
Laparoscopic nephrectomy (LN) has advanced from the era of case
reports to a standard procedure following the first account in humans
by Clayman et al.# in 1991, making it an established intervention for
RCC.? The long-term cancer control was similar to open procedures
for post-infectious and other benign kidney disorders.8”

In developing countries, LN acquisition is impeded by equipment
access and expertise scarcity. Many public hospitals in South
Africa share similar experiences, as open nephrectomy remains the
standard of care with its concomitant morbidity.®

This study aimed to evaluate the outcome of LN, determine the
demographics of patients receiving LRN, and report tumour
characteristics and the technical challenges encountered using an
endovascular gastrointestinal anastomosis (Endo GIA) stapler for
en bloc hilar ligation in patients with RCC.

of the laparoscopic instruments with the tumour and decreasing the
risk of tumour seeding. Limited data have elucidated the role of LRN
for T3 tumours, which is often individualised for the patient.

The contraindications for LRN include patients who are not
candidates for laparoscopy, patients with peritonitis, sepsis,
extensive adhesions from multiple prior open surgical procedures,
morbid obesity, severe cardiopulmonary disease, dilated bowel,
large intra-abdominal mass, uncorrected coagulopathy, and/or
hypovolaemic shock. Furthermore, patients with an active urinary
infection should have sterile urine before the procedure.®

Control of the renal pedicle during laparoscopic radical
nephrectomy

Control of the renal pedicle is a critical juncture in this surgery, with
safety concerns prompting device advances for vessel ligation.
The inability of the renal vessels to be quickly and accurately found
and processed correctly during the operation predisposes to an
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increased risk of pedicle injury, with resultant massive haemorrhage
and open conversion.' In the past, various devices were used to
secure vessels, including intracorporeal knot-tying, bipolar vessel-
sealing devices, LigaSure™ vessel seal, and harmonic scalpel
during laparoscopic donor nephrectomy. However, these devices
are only recommended for the ligation of the renal vessel tributaries.

Numerous devices are currently available for renal pedicle control,
including non-absorbable polymer locking clips (Hem-o-lok clips),
titanium clips, an Endo GIA stapler, an endovascular thoracic-
abdominal (Endo TA) stapler, a laparoscopic LigaSure™ vessel
seal, and others. These devices are broadly divided into two major
groups: clips and staplers.

Various vascular control techniques and materials have evolved
after the advent of metal clips in 1993." The first device used to
ligate renal vessels was the Endo GIA stapler, making it the tool for
standard ligation. Its safety and effectiveness make it suitable for
many LN procedures.'?3

Materials and methods
Study design

This retrospective study included all patients who underwent LRN
at the Division of Urology, Groote Schuur Hospital, Cape Town,
between 1 January 2018 and 31 December 2022.

Study population and data source

The urology theatre/department computer database was searched
for RCC to identify patients who underwent LRN during the study
period. Folders of identified patients were retrieved from the medical
records. A pre-tested, structured data collection form was used
to extract information from patients’ files, a picture archiving and
communication system (PACS), and the National Health Laboratory
Service track system (NHLS lab track). The information collected
included demographics, preoperative imaging findings, operative
information (laparoscopic approach, operative time, estimated blood
loss, and transfusion requirements), and postoperative outcomes
(histopathology findings, length of hospital stay, and complications).

Inclusion criteria

Patients with clinical T1 and T2 kidney tumours, no metastasis on
preoperative imaging, no contraindications to laparoscopic surgery,
adult patients who received en bloc ligation of the renal pedicle with
an Endo GIA stapler, and all histologically confirmed cases of renal
or upper tract cancer were included in the study.

Exclusion criteria

Patients with caval thrombus or vascular infiltration, contraindication
to laparoscopic surgery, incomplete data to measure surgery
outcome, insufficient details relating to the mode of ligation of the
renal pedicle in their surgical record, and patients who had other
forms of renal hilar ligation clips were excluded from the study.

Surgical technique

During the approach of the renal hilum, the gonadal vein was
dissected and ligated at the level of the lower pole of the kidney to

allow for mobilisation of the ureter if warranted. The ureter was then
traced as it extended into the renal pedicle from the lower pole of
the kidney. This was necessary to allow for the manoeuvrability of
the renal hilum and eventual dissection with sufficient space for safe
ligation of the renal pedicle.

This method is like that of Conradie et al.,™ attempting to provide a
safe triangular plane to facilitate the dissection of the hilum through
the space between the gonadal vein and the ureter. We used the 45
mm and 60 mm Endo GIA stapler and 2.5 mm staples (Covidien,
Dublin-Ireland) to ligate the renal vasculature. Visual identification
of the polar arteries was performed during the intraoperative search,
and subsequent ligation was performed separately using Hem-o-lok
clips.

Table I: Patient characteristics

Mean n (%)
Age (years)
<60 (37)53.6
60-70 (19) 27.6
>70 (13)18.8
Mean age 57.9
Gender
Male 35 (50.7)
Female 34 (49.3)
BMI (kg/m?)
<25 17 (24.6)
25-30 19 (27.5)
>30 26 (37.7)
NOS 7(10.2)
Comorbidity
Diabetes mellitus 15(21.7)
Hypertension 47 (68.1)
Heart disease 19 (27.5)
COPD 9(13.0)
Hypercholesterolemia 16 (23.2)
Asthma 4(5.8)
Smoking status
Current 44 (63.8)
Never 24 (34.8)
Unknown 1(1.4)
Pack-years 29.2
Family history of malignancy
Yes 14 (20.3)
No 27 (39.3)
Not aware 28 (40.6)
Preoperative haemoglobin (g/dl) 12.37
Preoperative creatinine (umol/L) 94.79
Mean drop in haemoglobin (g/dl) 1.66

BMI - body mass index, COPD — chronic obstructive pulmonary disease
NOS-Not otherwise specified
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Data management and analysis

Data were analysed using the Statistical Package for the Social
Sciences version 23.0 (IBM SPSS Inc., Chicago, USA).

Results
Patient characteristics

During the study period, 69 patients underwent LN with an Endo
GIA stapler for hilar ligation at the Groote Schuur Hospital, Cape
Town. Table | summarises patient characteristics for LN and
nephroureterectomy with an Endo GIA stapler for hilar ligation.
Other clinical pathological parameters are presented in Table Il

Surgical approach

Table Il summarises the breakdown of the surgical approaches. Of
the patients, 11 intended to be treated laparoscopically went on to
have conversion to open surgery (15.9% conversion rate). These

Table II: Other clinical pathological parameters

Parameter n (%)

Coexisting stone

patients all had renal masses larger than 6 cm, and the reasons
for conversion were technical difficulty due to the size of the mass,
bleeding, and injury to adjacent organs (inferior vena cava and
liver).

Histopathological findings

Figure 1 illustrates the histopathological findings at LN. The
malignant tumours included clear-cell carcinoma, papillary cancer,
chromophobe cancer, oncocytoma, and urothelial cancer. Other
malignant types identified included translocation-associated RCC,
clear-cell eosinophilic variants, moderately differentiated non-
keratinising squamous cell carcinoma, hybrid clear and papillary,
metanephric nephroma, and eosinophilic variants of papillary
RCC. The tumour characteristics for the 69 patients with RCC are
described in Table IV.

Outcomes and complications

The perioperative outcomes and complication grading according to
the modified Clavien-Dindo classification is summarised in Table V.
Patient death is classified as grade V. The patient who died following
laparoscopic nephroureterectomy (LNU) had ileus, a deteriorating

Yes 6(8.7) level of consciousness, and cardiovascular compromise requiring
No 63 (91.3) inotropes on day eight postoperatively while in the ward.
Presentation
Chief complaint
Flank pain 34 (49.3)
Haematuria 28 (40.6)
Flank mass 10 (14.5)
Loss of weight 16 (23.1)
Incidental findings
Yes 29 (41.4)
No 40 (58.6)
SSIGN score
0-2 9(14.5)
3-5 23(37.1)
26 17 (27.4)
NA 13(21.0)
Stage of disease
I 20 (29.0)
Il 16 (23.2)
:lI/ 2: ::37?) . Clear-cell carcinoma . Papillary cancer . Chromophobe cancer
. Oncocytoma . Urothelial cancer . Other malignant types
NOS 4(5.8)
SSIGN - stage, size, rade, and necrosis NA-Not avaiable NOS-Not othervise specifed Figure 1: Distribution of histopathological findings at nephrectomy
Table III: Breakdown of surgical approaches
Laparoscopic Laparoscopic converted to open Total
Radical nephrectomy 45 9 54 (78.3%)
Radical nephroureterectomy 13 2 15 (21.7%)
Total 58 (84%) 11 (15.9%) 69 (100%)
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Table IV: Renal cell carcinoma tumour characteristics

Table V: Intra- and postoperative outcomes

Parameters Laparoscopic, n (%)
Median tumour size at histopathology (cm) 7
T stage
T1a 9(13.0)
T1b 5(7.2)
T2a 10 (14.5)
T2b 5(7.2)
T3a 20 (29.0)
T4 4(5.8)
Not specified 16 (23.0)
N stage
NO 18 (26.1)
N1 4(5.8)
Nx 47 (68.1)
M stage
MO 11 (15.9)
M1 2(2.9)
Mx 50 (72.5)
Not specified 6(8.7)
Fuhrman grade
1 6(8.7)
2 24 (34.8)
3 14 (20.3)
4 6(8.7)
Not specified 19 (27.5)
Resection margins
Negative 59 (95.2)
Positive 3(4.8)
Not specified 0(0)
Discussion

LRN and LNU for transitional cell carcinoma (TCC) are increasingly
performed as effective methods of extirpative surgical interventions,
preferred for being a minimally invasive option without compromising
oncological outcomes."™ Human LN was first performed by Clayman
etal.*in 1990, attracting curiosity and modification in this technique
to renal surgery. Since its inception, the widespread affirmation
of a laparoscopic approach to nephrectomy has increased with
several modifications and improvements in the urology fraternity. Its
indications shifted from simple nephrectomy for benign tumours to
radical nephrectomy and radical nephroureterectomy for malignant
tumours. Compared to open techniques for renal surgery, the main
advantages of the laparoscopic technique are its reduced pain
and loss of blood, enhanced return to normal activity, and superb
cosmetic results.’®'” The decreased morbidity and expedited
recovery associated with LN, without downplaying oncological
efficacy, remains an added advantage, as reported by Gill et al.'

Parameter n (%)
Affected kidney

Left 33(47.8)
Right 36 (52.2)
Mean operative time (minutes) 216
Mean estimated blood loss in theatre (ml) 402
Number of patients transfused (n [%]) 7(10.1)
Mean hospital length of stay (days) 5.7
Modified Clavien-Dindo complications

None 44 (63.7)
| 14 (20.3)
Il 2(29)
I 2(29)
Illa 2(29)
Ilb 3(43)
% 1(1.5)
Y 1(1.5)
Specific postoperative complications

Post-infection urosepsis, wound sepsis 8 (11.6)
Prolonged analgesia 13 (18.9)
Intraoperative complications

Vascular Injury 9(13.0)
Bowel injury 9(13.0)
Port site morbidity 4(5.8)

This data aims to describe the practical suitability of LN in a referral
hospital using the Endo GIA stapler for en bloc hilar ligation over
five years. The mean age in this study was 57.9 years, with most
patients in the bracket of less than 60 years (53.6%), similar to other
studies from Israel, which had a mean age of 58.3 years.”® It is
noteworthy that a similar study by Singh et al.,' from the KwaZulu-
Natal Province, South Africa, reported a mean age of 45.3 years;
ours is much higher due to the availability of specialists and skilled
supporting surgical, anaesthetic/intensive care unit and oncology
staff. The near-equal ratio of females to males, though marginally
more females than males, is not surprising as it is similar to the
study by Singh et al.”® However, this is not unexplainable as the
major risk factor is similar in both sexes in our study population
regarding smoking.?

The association of comorbidities and RCC is well noted, with
68.1% of the patients diagnosed with hypertension. However, in
a similar study by Colt et al.,?" they noted that the prevalence of
hypertension in both men and women was higher among people of
African descent, explaining the prevalence of hypertension in this
predominantly African population.

In our study population, the masses were more common on the right,
similar to a study by Mohamed et al.?? from Somalia who observed
a predominance on the right side constituting 57%. However, ours
was slightly similar to the occurrences on the left side.
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The histological findings following nephrectomy revealed that 90.9%
of the RCC subtypes were clear-cell, papillary, and chromophobe.
Clear-cell and papillary RCC constituted 70.9% and 14.5%,
respectively, with the former being the most aggressive and the latter
having a better survival potential than the former. Chromophobe
constituted 5% of the RCC, which has the best prognostic rate, and
only 7% of cases were likely to metastasise.® The findings from
our study were similar to a study from Somalia.?? Our study group
showed clear-cell RCC as the most common histological variant,
followed by papillary RCC.

The Clavien-Dindo criterion to assess postoperative complications,
including urological produces, accurately and comprehensively
has been applicable over the years.?* In this study, the Clavien—
Dindo criterion assessment of 69 patients who underwent LRN
revealed no complications in 63.7%, minor complications in 23.2%,
and major complications in 13.1%, constituting 10.1% (grade III),
1.5% (grade 1V), and 1.5% (grade V). Minor complications included
emesis, electrolyte derangement, chest infection, surgical site
infections, blood transfusion, urosepsis, urinary tract infection, and
postoperative ileus necessitating total parenteral nutrition. Major
complications included pulmonary embolism, acute respiratory
distress syndrome, right posterior cerebral artery stroke requiringright
artery embolisation, upper gastrointestinal bleeding necessitating
gastroscopy (G-scope), and death in one of the patients due to
sudden intraoperative cardiovascular decompensation requiring
inotropes intraoperatively and postoperatively.

Most of our patients had a good perioperative outcome and recovery
at discharge, possibly because most patients were tumour, node,
and metastasis (TNM) stage | (20, 29.0%) or I11 (23, 33.3%). Previous
studies have shown that TNM staging is the best predictor of short
and long-term prognosis and has necessitated the major guidelines
towards subsequent management.?® The patients’ outcomes in this
study are encouraging due to the multidisciplinary team approach
and the availability of skilled and committed healthcare staff with
timely imaging to review and follow-up recurrence.

In our study, a significant number of patients (29, 41.4%) were
incidentally diagnosed, much higher than studies by Adem et
al., from Ethiopia, constituting 13%. In developed countries, the
numbers may be as high as 50% when patients undergo clinically
indicated imaging for an unrelated complaint.?’%82° A study by
Pandey et al.® reported a rate of 42% incidentally detected
tumours, which was much higher than previously reported. The
relatively high proportion of patients who present with incidental
diagnosis supports the role of screening in the early detection of
RCC and the need for collaboration with other healthcare facilities
focused on diagnosis and appropriate patient care.?® Furthermore,
these extrapolations strengthen the role of thorough and detailed
evaluation and the need for in-depth reports of patients undergoing
abdominal imaging for any indication, no matter how trivial.

Limitations

The extent and quality of the data collected were limited by the
study’s retrospective nature and the dependence on patient records.
The nature of our centre as a single centre experience limits the

generalisability of our findings. Another limitation is the potential
for arteriovenous fistula formation and the inability to exclude its
occurrence due to the insufficient length of time for follow-up.

Conclusion

The en bloc ligation of the renal hilum using an Endo GlA stapleris a
practicable and advocated method that should be institutionalised.
Most complications were graded as modified Clavien-Dindo
grade I.
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