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POST OPERATIVE COMPLICATIONS OF OPEN PARTIAL
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Background: Partial Nephrectomy has been the go-to approach for the treatment of small sized
renal tumours for years now. Like any other surgical procedure, it is associated with post-operative
complications. The study was aimed at determining the post-operative complications of open partial
nephrectomy concerning tumour location. Methods: This descriptive cross-sectional study was
done on 45 patients as per inclusion criteria. The patients were managed as per department protocols
and were observed for the development of immediate post-operative complications during hospital
stays. RESULTS: Post-operative complications were observed in 4 (8.9%) patients and included
haemorrhage (n=1; 2.2%) and urine leak (n=3; 6.7%). There was a statistically significant
association between post-operative complications of partial nephrectomy and central tumour
location (p=0.008, OR=14.52 and LR=5.70) and increased age (p=0.04, LR=5.40 and OR=8.90).
Discussion: Increased age and tumour location may play a significant role in determining the
likelihood of post-operative complications in patients who have undergone surgery for renal
tumours.
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INTRODUCTION

Partial nephrectomy has emerged as a recommended
therapeutic modality for the management of small
renal tumours classified as TNM stage Tla-b.! In
recent years, robotic or laparoscopic approaches have
been widely adopted in numerous medical centers for
performing partial nephrectomy.> Nevertheless, open
partial nephrectomy remains a viable alternative for
the treatment of small-sized renal tumours.>* The
increased utilization of abdominal ultrasound and
computerized tomography (CT) scans for imaging has
contributed to the increased incidence of primary renal
cell cancer.! The incidental diagnosis of renal masses
has led to early-stage detection in up to 50% of cases,
resulting in improved overall mortality rates.>®

The adoption of minimally invasive
techniques, such as laparoscopic or robotic partial
nephrectomy, in urologic surgery has led to reduced
perioperative morbidity. However, the functional,
oncological, and perioperative outcomes of open
partial nephrectomy are comparable to those of robotic
and laparoscopic approaches."*!> Notably, open
partial nephrectomy has been associated with shorter
ischemia times compared to minimally invasive
procedures, as reported in the literature.'?

Open partial nephrectomy is associated with
a number of potential risks and complications. These

may encompass issues related to anaesthesia, delayed
wound healing, the necessity for blood transfusion,
infection, the formation of  hematomas,
thromboembolic events and the development of
seromas.'>!> Additionally, due to the increased
technical demands of the procedure in comparison to
radical nephrectomy, there may be a higher incidence
of complications such as bleeding, urinary leakage and
impaired renal function. Urinary leak and bleeding are
the two main post-operative complications after a
nephron sparing surgery.'® Blood transfusions are
required in 4.3%-20% cases where open partial
nephrectomy is used as nephron sparing surgery.'®!7 A
retrospective analysis of 200 cases of laparoscopic
partial nephrectomy revealed the occurrence of the
following complications: Haemorrhage: 19 patients
(9.5%), Urine leakage: 9 patients (4.5%),
Intraoperative complications such as haemorrhage,
ureteral injury, and inferior epigastric artery injury: 11
patients (5.5%), postoperative complications such as
haemorrhage, urine leakage, renal insufficiency,
epididymitis and haematuria: 24 patients (12%),
Delayed complications such as haemorrhage and renal
insufficiency: 31 patients (15.5%).'®

An overwhelming majority of small solid
renal masses are located peripherally and in either
kidney. They can be found at any place in the kidney,
but seldom in the hilar region. ' An increased




incidence and severity of post-operative complications
have been associated with the presence of central renal
tumours.?’

Considering the limited local literature on
post-operative complications following open partial
nephrectomy for renal tumours, this descriptive
cross-sectional research sought to evaluate the post
operative ~ complications of open  partial
nephrectomy associated with tumour location in
patients diagnosed with renal tumours, aiming to
provide a foundation for subsequent studies in this
domain.

MATERIAL AND METHODS

This descriptive cross-sectional study was

conducted at the Sami Medical Centre, Abbottabad

from February 2022 to July 2022. Consecutive non-

probability sampling was used to select the study

participants. Patients presenting at the hospital with

renal masses up to 4 cm in either kidney and a

functioning contralateral kidney during the study

period were consecutively enrolled. Patients with

renal masses larger than 4 cm in diameter,

concomitant  diseases such as  diabetes,

hypertension, bleeding disorders, ischemic heart

disease, or blood thinning drugs were excluded.

The sample size for this descriptive cross-

sectional study with a prevalence of post-operative

complications of 4.5%, a confidence interval of

95%, and a margin of error of 7% (0.07) was

calculated using the following formula:

n=(Z2 * P * (1-P)) / (E2)

Where:

e 1 is the sample size

e Zis the Z-score for the desired confidence level
(1.96 for a 95% confidence interval)

e P is the prevalence of urine leak following open
partial nephrectomy18, (0.045 in this case)

e E is the margin of error (0.07 in this case)

Plugging the values into the formula, we get:

n=0.0721.962x0.045(1-0.045)=45

The needed sample size of 45 was determined for

this study.
The study was approved by the medical
ethics committee of Sami Medical Centre

Abbottabad. Informed consent was obtained from
all the participants or their legal representatives
before data collection. Confidentiality and privacy
of the participants' information were maintained
throughout the study. Data was collected from
medical records of eligible patients who underwent
open partial nephrectomy during the study period.
The following data was collected: age, gender,
tumour location (upper pole, middle pole, lower
pole), length of hospital stay, postoperative
complications (such as bleeding, infection, urinary
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leakage, prolonged ileus, and wound infection), and
need for blood transfusion. Continuous variables
such as age and duration of hospital stay were
described as meantSD, and frequency and
percentages were used for describing categorical
variables. The postoperative complications were
reported for each tumour location (upper pole,
middle pole, lower pole). The outcome variable, i.e.,
post-operative complications was stratified by age,
sex, and tumour location to see effect modification.
A post-stratification chi-square test was done and a
p-value of <0.05 was taken as significant.

RESULTS

In this study, the patients had a mean+SD age of
50.40+8.01 years, with a range of 39-62 years. The
mean+SD duration of hospital stay was 10.20+3.15
days with a range of 5—17 days (Table-1).

Majority of the patients, i.e., 26 (57.8%)
were male and the rest, i.e.,19 (42.2%) were female.
In terms of tumour location, 10 (22.2%) patients had
tumours in the hilar region while 35 (77.8%) had
peripheral tumours. Additionally, 24 (53.3%)
patients had tumours in the upper pole, 10 (22.2%)
in the middle, and 11 (24.4%) in the lower pole.

Post-operative complications were
observed in 4 (8.9%) patients and included
haemorrhage (1 patient; 2.2%) and urine leak (3
patients; 6.7%). The patient with a haemorrhage
required a blood transfusion. A detailed tabulated
presentation of the variables is given in table-2.

There was a statistically significant
association between post-operative complications
of partial nephrectomy and tumour location (central
vs peripheral) with a p-value of 0.008, an odds ratio
of 14.52 and a likelihood ratio of 5.70. Increased age
was also significantly associated with post-operative
complications with a p-value of 0.04, a likelihood ratio
of 5.40 and an odds ratio of 8.90.

Although there was an increased likelihood
ratio associated with an increased length of hospital
stay and post-operative complications, the
association was not statistically significant with a p-
value greater than 0.05. The association between
individual post-operative complications such as
haemorrhage and urine leak and factors such as age,
sex, and length of hospital stay was not statistically
significant (p>0.05).

Table-1: Descriptive statistics of study

articipants
N [Mean |Std Dev | Minimum | Maximum
Age (years) 45/50.40( 8.01 39 62
Length of Hospital |45/10.20| 3.15 5 17
stay (days)

467



Table-2: Frequency of different categorical
variables in our study population.

Sex Frequency Percent
Male 26 57.8
Female 19 42.2
Total 45 100.0
Tumour Location Frequency Percent
Hilar 10 22.2
Peripheral 35 77.8
Total 45 100.0
Tumour Location Frequency Percent
Upper Pole 24 533
Middle 10 22.2
Lower Pole 11 24.4
Total 45 100.0
Post Operative Frequency Percent
Complications
Present 4 8.9
Absent 41 91.1
Total 45 100.0
Haemorrhage Frequency Percent
Present 1 2.2
Absent 44 97.8
Total 45 100.0
Urine Leak Frequency Percent
Present 3 6.7
Absent 42 93.3
Total 45 100.0
Infection Frequency Percent
Absent 45 100.0
Total 45 100.0
Blood Transfusion Frequency Percent
Present 1 2.2
Absent 44 97.8
Total 45 100.0
Wound Infection Frequency Percent
Valid 45 100.0
Absent
Total 45 100.0
DISCUSSION

This descriptive cross-sectional study provides
valuable insights into the incidence of post-operative
complications following open partial nephrectomy.
The incidence of post-operative complications was
relatively low at 8.9%, with haemorrhage and urine
leak being the most common complications. A
statistically significant association was found between
the incidence of post-operative complications and
tumour location (central vs. peripheral) as well as
increased age. However, no statistically significant
association was found between individual post-
operative complications and factors such as age, sex,
and length of hospital stay.

The results of this study indicate that age and
tumour location may play a significant role in
determining the likelihood of post-operative
complications in patients who have undergone surgery
for renal tumours. To validate these conclusions and to
identify additional risk factors for post-operative
complications in this group of patients, further
investigation is required.
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In recent years, the use of advanced radiological
techniques has significantly altered the way renal
tumours are diagnosed. There is now a tendency to
detect smaller, asymptomatic lesions at earlier
stages.2 > An analysis of more than 1800 cases of
nephron sparing surgery conducted by Uzzo RG. and
Novick AC. revealed that the full extent of the
biological effects of multicentric renal tumours and
their consequences for nephron sparing surgery
remains unclear.?? The European Organisation for
Research and Treatment of Cancer (EORTC)
conducted a prospective, randomized phase-3 study
that compared the oncological outcomes of open
partial nephrectomy and open radical nephrectomy in
the treatment of small renal tumours (<5 cm). The
results showed that both groups had comparable
oncological outcomes.?*?* According to an earlier
report from the EORTC 30904 trial, the rate of
complications for nephron sparing surgery was
marginally higher compared to that of radical
nephrectomy.?

Although post-operative haemorrhage is
relatively uncommon following partial nephrectomy
(4.2%-6% for laparoscopic partial nephrectomy
(LPN)?*® & 6-8.1% for open partial nephrectomy and
robotic partial nephrectomy??), it remains among the
most severe complications. This is particularly true for
tumours located centrally.?’?® The relationship
between post-operative bleeding with partial
nephrectomy and factors such as patient
demographics, surgical techniques, and tumour
properties has been studied in the literature.'® For
instance, research by Van Poppel et al. involving 76
patients who underwent open partial nephrectomy
revealed that increased tumour size and central tumour
location were linked to a higher risk of postoperative
haemorrhage.?® Similarly, Ramani et al. found that
patients with central tumours and more extensive
infiltration had a higher rate of postoperative
bleeding.'® However, the incidence of haemorrhage in
our study population didn’t have any statistically
significant association with the location of the tumour.
Urine leak occurred in 3 out of 4 patients who
developed post operative complications in our study.
Increased incidence of urine leak is documented
elsewhere in the literature. For example, a
retrospective review of 127 patients' records revealed
that urine leak occurred in 18.5% of patients following
open partial nephrectomy.’® While tumour location
and increased size were identified as important
associations of urine leak in the review, we didn’t
observe any statistically significant association with
urine leak in our study population. A recent review of
975 cases of partial nephrectomy suggested that open
surgery is associated with the incidence of urine
leaks.’! We didn’t compare open partial nephrectomy




with laparoscopic or robotic approaches, however,
post-operative urine leak was observed in 3 (6.67%)
patients in our study population.

The results of this study indicate that age and
tumour location may play a significant role in
determining the likelihood of post-operative
complications in patients who have undergone surgery
for renal tumours. To validate these conclusions and to
identify additional risk factors for post-operative
complications in this group of patients, further
investigation is required.

In conclusion, the results of open partial

nephrectomy in terms of post-operative complications
appear to be no different from those reported in the
literature, however, a full picture of complications
including delayed complications can only be
constructed by long-term follow-up of a larger study
population.
Limitations: This study has several limitations,
including the use of non-probability sampling which
may limit the generalizability of the findings.
Additionally, the study was conducted at a single
center, which may introduce selection bias. The
retrospective nature of data collection may also be
subject to information bias. Despite these limitations,
this study provides valuable insights into the
postoperative  complications of open partial
nephrectomy with respect to tumour location in a real-
world clinical setting.
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