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Abstract

Background Controversy persists regarding the superiority of partial nephrectomy (PN) versus radical nephrectomy
(RN) in pT2a renal cell carcinoma (RCC) tumors. In this study we aimed to compare survival and clinical outcomes
between these two techniques in Iran.

Methods In this retrospective cohort, 96 patients who underwent either RN or PN for their pT2a RCC tumors were
included. Overall survival (OS), cancer specific survival (CSS), recurrence free survival (RFS), major postoperative com-
plications and postoperative renal function were compared, subsequently.

Results During a mean follow-up time of 57.3 +24.0 months, OS, CSS, RFS, postoperative bleeding, postoperative
urinary leak, postoperative prolonged wound drainage and length of hospital stay were not statistically different
between RN versus PN patients (p=.09, 42, .09, .27,.27, .06 and .78, respectively). Nevertheless, post-operative creati-
nine was significantly lower in PN patients compared to RN patients (p=.01). Our multivariable cox regression models
indicated that higher Fuhrman grade detrimentally affected CSS (p <.01) and increased the risk of recurrence (p=.02).
Moreover, prior history of ischemic heart disease (IHD) was a significant determinant of lower OS (p=.03) and RFS
(p=.02).

Conclusions In conclusion, our data suggested that although OS, CSS, RFS and major postoperative complica-

tions were similar between PN and RN, PN may offer better postoperative renal function and can be thus regarded

as the superior approach in pT2a tumors.
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1 Background

It has been estimated that more than 400,000 new cases
of kidney cancer are diagnosed globally, every year [1].
This high incidence illuminates the significance of choos-
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oncological outcomes [4]. However, the optimal surgi-
cal technique in higher stage tumors (T2) still remains
controversial. Conventionally, RN was considered the
best choice in T2 renal tumors [5]. Nevertheless, recent
studies have shown that PN may be a suitable alterna-
tive to RN due to better survival and postoperative renal
function, despite possibly higher complications [6-8].
Moreover, although there are still some concerns about
impaired cancer control in PN, it is becoming more pop-
ular due to the abovementioned advantages [9].

However, the condition is quite different in under-
resourced countries, many of which fail to comply with
the developing trend towards wider PN adoption due to
limited access to modern technology and difficulties in
surgical training, among other factors [10]. To the best
of our knowledge, no study has compared oncologic and
clinical outcomes between RN and PN in pT2a RCC in
developing countries. Therefore, we aimed to investigate
this issue in Iran.

2 Methods

2.1 Study population and outcome parameters

In this retrospective cohort study conducted from May
2008 to May 2019, we investigated the health records of
all patients who underwent surgical resection of pT2a
(7-10 c¢m) renal tumors at two referral hospitals in Teh-
ran, Iran. The operations were performed by the same
surgical team. Only patients with renal cell carcinoma
(RCC) diagnosed through clinical and imaging studies,
who were candidates for either PN or RN were included.
Patients with metastatic tumors in preoperative clini-
cal staging, tumor-induced thrombosis and urothelial
carcinoma were excluded. In patients with a prior his-
tory of chronic kidney disease (CKD) or those with a
single functional kidney or bilateral tumor, PN was the
preferred surgical approach. In other cases, the surgical
approach was chosen through shared decision-making
with the patient, following a comprehensive discussion
of the advantages and disadvantages of either of the sur-
gical approaches. The patients were then grouped based
on surgical approach (RN or PN). Demographics, pre-
operative comorbidities, length of hospital stay (LOS),
recurrence free time, major postoperative complica-
tions, postoperative serum creatinine levels, and survival
status were extracted from the patients’ health records.
Data regarding the pathologic features of the tumors
were obtained from pathologic reports. Since the stand-
ard Fuhrman grading is not suitable for chromophobe
RCCs, no grade was reported for these tumors and they
were all assigned a not applicable (N/A) note through-
out our study [11]. The primary outcomes assessed in
this study were overall and cancer specific survival rates
(OS and CSS, respectively). LOS, REFS, postoperative
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complications and postoperative renal function were also
compared between RN and PN techniques. Addition-
ally, we also assessed the possible effect of demographics,
underlying comorbidities and tumor features on OS, CSS
and RFS in this study.

2.2 Data analysis

All data were analyzed using SPSS software, version 23
(IBM Corp., Armonk, NY, USA). Quantitative and quali-
tative data were reported as mean + standard deviation or
median (interquartile range) and frequency (percentage),
respectively. The assumption of normality was checked
by Kolmogorov—Smirnov test. For between-group com-
parisons of quantitative data, independent T-test or
Mann-Whitney U test was performed based on the nor-
mality of the data. The associations between qualitative
variables were assessed by Chi-squared tests. Multivari-
able binary logistic regressions were used to adjust for
the possible confounding variables in binary outcomes.
OS, CSS and RES were evaluated using Kaplan—Meier
(Log-rank) and multivariable cox regression analyses. A
p-value of <0.05 was considered statistically significant in
all tests.

3 Results

3.1 Patient demographics and characteristics

A total of 96 patients were included in our study. The
mean age of the participants was 55.0+13.8 (range:
27-81) years. Of the total participants, 53 (55.2%) indi-
viduals were male and 43 (44.8%) were female. Among
the patients, 38 (39.6%) underwent RN, while 58 (60.4%)
underwent PN. The mean follow up time was 57.3+24.0
months. Table 1 provides a comparison of the demo-
graphics and baseline clinical characteristics between the
RN and PN patients. As observed in Table 1, patients who
underwent RN had significantly larger renal tumor size
compared to the PN group (p <0.01). Pathologic positive
lymph node (pLN+) rate was also significantly higher in
RN versus PN (42.1% vs. 19.0%, p=0.01). Nevertheless,
after adjusting for tumor size in a multivariable binary
logistic regression, surgical approach did not significantly
predict pLN+ (odds ratio (OR) [95% confidence interval
(CI)]=2.42 [0.87, 6.74], p=0.09). No significant differ-
ence was observed in any other factor. It is worth noting
that none of the patients in our study had rhabdoid or
sarcomatoid pathologic subtypes.

3.2 Clinical outcomes

As depicted in Table 2 and Fig. 1, no statistically sig-
nificant differences were observed in OS, CSS, RFS,
postoperative bleeding, postoperative urinary leak,
postoperative prolonged wound drainage (duration > 72
h), and LOS between RN and PN (p=0.09, 0.42, 0.09,



Basiri et al. African Journal of Urology

(2023) 29:43

Table 1 Comparison of demographics and baseline clinical
characteristics between different surgical types
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Table 2 Comparison of clinical and oncological outcomes
between partial and radical nephrectomy

RN(N=38) PN(N=58) p RN(N=38) PN(N=58) p
Demographics Overall survival 26 (68.4%) 49 (84.5%) 09
Age (years) 57.1+134 536+14.0 24 Cancer specific survival 31 (81.6%) 51 (87.9%) 421
Sex (male) 22 (57.9%) 31 (53.5%) 67 Recurrence free survival 26 (68.4%) 49 (84.5%) 09°
Tumor characteristics Complications
Size (mm) 839+64 775+£56 <.01 Fever 15 (39.5%) 8(13.8%) <01*
Location (peripheral) 28 (73.7%) 41 (70.7%) 75 Bleeding 16 (42.1%) 18 (31.0%) 27F
Side (right) 22 (57.9%) 40 (69.0%) 34 Urinary leak 0 (0.0%) 3(5.2%) 27
Positive resection margin 8(21.1%) 5 (8.6%) 08 Prolonged wound drainage 6 (15.8%) 2 (3.4%) 06
Pathologic positive lymph 16 (42.1%) 11 (19.0%) 01 Surgical site infection 9 (23.7%) 4 (6.9%) 03*
node Post-operative creatinine (mg/dl) 14+05 13+06 01*
Fuhrman grade Length of hospital stay (days) 36+14 41432 78*
| 0 (0%) 1(1.7%) a7 — ™ - : -
Statistical analyses were utilized using TKaplan-Meier (Log-rank) test, *Chi-
I 10 (26.3%) 19 (32.8%) squared test, ¥¥Fisher’s exact test and *Mann-Whitney U test. All data are
I 11 (29.0%) 18 (31.0%) expressed as either frequency (percent) or mean + standard deviation
Vi 12 (31.6%) 7(12.1%) PN, partial nephrectomy; RN, radical nephrectomy
N/A 5(13.2%) 13 (22.4%)
Pathologic subtype
Chromophobe 5(13.2%) 13 (22.4%) 40
Clear cell 23(605%)  28(48.3%) was not any difference between PN and RN in terms of
Papillary 8(21.1%) 14 24.1%) CSS in different size subcategories. However, in tumors
Collecting duct 2(53% 1 (1.7%) between 7 and 8 cm, PN demonstrated a significantly
Multilocal cyst RCC 0(0%) 2(35%) better OS (89.8% vs. 66.7%, p=0.02) and a significantly
o o _ Lo
Preoperative creatinine (mg/dl) 1.0(1.0,1.2) 1.0(09,1.3) 61 b?tter RES '(89'84’ vs. 66.6%, p—0.02). No SIgnlﬁcant
Comorbidities differences in OS and RFS were observed between RN
DM 9.(23.7%) 18 (31.0%) 43  and PNin other size subcategories.
HTN 23 (60.5%) 25 (43.1%) 10 We also evaluated the potential impact of other vari-
D 2(5.3%) 70121%) % ables on OS, CSS and RFS. Our univariable Log-rank
KD 4(105%) 15 (25.9%) 07 analyses (Additional file 1: Table S1) showed that tumor
Follow up period (months) 5334199 5094965 oo size, Fuhrman grade, personal history of ischemic heart

All data are expressed as frequency (percent), mean + standard deviation or
median (interquartile range)

CKD, chronic kidney disease; DM, diabetes mellitus; HTN, hypertension; IHD,
ischemic heart disease; N/A, not applicable; PN, partial nephrectomy; RN, radical
nephrectomy

0.27, 0.28, 0.06, 0.78, respectively). However, postop-
erative fever and surgical site infection (SSI) were sig-
nificantly higher in the RN group (p <0.01 and p=0.03,
respectively). Furthermore, post-operative creatinine
levels were significantly higher in the RN group com-
pared to the PN group (1.4+0.5 vs. 1.3+0.6 mg/dl,
p=0.01). Notably, a single case of pulmonary embolism
was also observed in the RN group. Considering the
significant difference in tumor size between RN and PN
patients, we further subcategorized the tumors based
on 1-cm size stratifications and compared OS, CSS and
RFS between these groups. As shown in Table 3, there

disease (IHD) and CKD significantly affected both OS
(p=0.01,<0.01, 0.04 and 0.04, respectively) and RFS
(p=0.01,<0.01, 0.03 and 0.04, respectively). However,
after incorporating the significant variables into a mul-
tivariable cox regression for OS, tumor size, Fuhrman
grade and previous history of CKD lost their signifi-
cance (p=0.32, 0.08 and 0.817, respectively) as predic-
tors of OS and only a prior history of IHD remained
significant (hazards ratio (HR) [95% CI]=6.08 [1.09,
33.85], p=0.03). A multivariable cox analysis for RFS
revealed that tumor size and prior history of CKD did
not significantly affect the risk of recurrence (p=0.49
and 0.99, respectively). However, a prior history of IHD
(HR [95% CI] =5.60 [1.13, 33.85], p=0.04) significantly
increased the risk of recurrence. Moreover, the same
model indicated that while tumor grade was significant
as a whole (p=0.02), none of its sublevels were indi-
vidually significant, suggesting only a trend towards a
higher risk of recurrence in higher Fuhrman grades. In
respect of CSS, Fuhrman grade was the only significant
factor (p <0.01; Additional file 1: Table S1).
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Fig. 1 Survival functions. a Overall survival. b Cancer specific survival. ¢ Recurrence free survival

Table 3 Comparison of survival outcomes between partial and radical nephrectomy based on size stratification

Size (mm) N Overall survival Cancer specific survival Recurrence free survival

RN PN RN PN p RN RN p RN PN P
>70,<80 18 49 12 (66.7%) 44 (89.8%) 02 15 (83.3%) 45 (91.8%) 27 12 (66.7%) 44 (89.8%) 02
>80,<90 18 7 13 (72.2%) 5(71.4%) .79 14 (77.8%) 5 (71.4%) 57 13 (72.2%) 5(71.4%) 87
>90,>100 2 2 1 (50%) 0 (0%) 43 2 (100%) 1 (50%) 32 1 (50%) 0 (0%) 09

All analyses were utilized using Kaplan-Meier (Log-rank) test. All data are expressed as frequency (percent).
N, number of patients in each subgroup; PN, partial nephrectomy; RN, radical nephrectomy

4 Discussion function and lower recurrence rates [6, 7, 12—15]. Nev-

During the last 2 decades, PN has gained attention as
a plausible alternative to RN in T2 tumors, primarily
due to reported better OS, CSS, postoperative renal

ertheless, the sophisticated nature of PN in large renal
tumors (>T2) requires longer operative hours and
poses an increased risk of intraoperative blood loss
and perioperative complications. These challenges have
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hindered the consensus on the superiority of PN in T2
tumors [8, 16—18].

In this study, our results indicated that OS, CSS, RES,
major postoperative complications and LOS were not
significantly different between PN and RN in pT2a
RCC tumors. However, postoperative renal function
was significantly better in the PN group. Moreover, our
data suggested that PN outperformed RN with regards
to OS and RFS in tumors at the lower end of the pT2a
size spectrum (7—8 cm). These findings were consistent
with previous investigations on T2 renal tumors; most
of which also reported similar CSS and OS between RN
and PN patients while suggesting better renal function
with PN [6, 8, 17-20]. It is noteworthy that earlier stud-
ies presented conflicting results and suggested that PN
may be associated with poorer survival outcomes [9]. It
appears that with the increased adoption of PN for T2
tumors among urologic surgeons over the last decade,
their experience has improved, resulting in better out-
comes in recent years. This perspective is especially sup-
ported by two meta-analyses published within the last
5 years, both emphasizing better survival and postopera-
tive renal function with PN [8, 16]. A notable finding of
our study was the significantly higher rate of postopera-
tive fever among RN patients. Previously, a study demon-
strated that fever grade is positively correlated with RCC
tumor size [21]. Therefore, it can be postulated that the
higher incidence of postoperative fever in the RN group
was due to their significantly larger tumors. Moreover,
the RN group also exhibited a significantly higher rate of
SSI; which may have contributed to the increased rate of
postoperative fever in this group. The higher incidence
of SSI, in the RN group can be attributed to their larger
tumor size, a known risk factor for postoperative SSI
[22]. Notably, although 3 (5.2%) patients in the PN group
experienced postoperative urinary leakage, none in the
RN group reported this complication. However, this dif-
ference was not statistically significant. Our initial analy-
sis also showed a significantly higher rate of pLN+ in the
RN group. However, after accounting for the established
confounding effect of tumor size [23], surgical approach
lost its significance as a predicator of pLN+.

Our analyses revealed that higher Fuhrman grade was
the only predictive factor associated with worse CSS in
pT2a tumors. Parallel to these findings, Kopp et al. [17]
also demonstrated a significant role for tumor grade
in this aspect (p<0.001). Nevertheless, a contradictory
report by de Saint Aubert et al. [24] suggested that Fuhr-
man grade does not influence CSS (p=0.10). This incon-
sistency could be attributed to a smaller sample size and
possible selection bias in the latter study. Our multivari-
able analyses of OS rates also demonstrated that after
accounting for possible confounding variables, tumor
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grade did not have any effect on OS in pT2a patients.
These findings were in line with previous studies that
have generally denied a meaningful effect of tumor grade
on OS [9, 17, 24, 25]. A recently published meta-analy-
sis underpinned this finding by showing that Fuhrman
grade does not influence OS [8]. Another notable find-
ing of our study was the possible role of underlying IHD
in predicting OS and RFS in pT2a stage. Former studies
have conflicting views regarding the impact of underly-
ing comorbidities on OS in RCC, with some suggesting
a prominent detrimental impact of comorbidities, while
others disagreeing [24, 26]. However, to the best of our
knowledge, none of these studies have specifically evalu-
ated the potentially detrimental influence of IHD as an
independent prognostic factor for worse OS.

Although not statistically significant, our analyses also
indicated that RFS was lower in RN versus PN (31.6%
vs. 15.5%, p=0.09) in pT2a patients. Moreover, PN
patients had significantly better RFS compared to RN
specifically in the lower size range (7—8 cm) within the
pI2a spectrum. This topic has been extensively studied
in previous investigations, and the cumulative effect has
been evaluated in two meta-analyses, both emphasiz-
ing on the lower risk of recurrence among PN patients
[8, 16]. Our multivariable analysis suggested that higher
Fuhrman grade and a prior history of IHD significantly
increased the risk of tumor recurrence. While ample evi-
dence exists regarding the role of higher Fuhrman grade
in increasing the risk of recurrence in RCC [27-29], the
possible role of IHD has never been investigated in this
context before. Previously, a comprehensive review sug-
gested that underlying cardiac diseases can increase the
risk of solid tumor recurrence through the reprogram-
ming of the innate immune system [30]. This may partly
explain our finding of a higher recurrence rate in RCC
patients with a personal history of IHD. In concordance
with previous studies, our data also demonstrated that
despite LOS was lower in the RN group in pT2a tumors;
this difference was not statistically significant; refuting
the inferiority of PN in this aspect [17, 24—-26].

Our study had some limitations. Firstly, the tumors
in the RN group were significantly larger compared to
PN group, which we attempted to address by subgroup-
ing tumor sizes into lcm stratifications. Moreover, the
study was conducted in a retrospective manner and some
important variables that could affect the choice of sur-
gical approach (e.g., R.EXN.A.L. nephrometry score) or
ultimate survival (e.g., lymphovascular invasion, capsular
invasion, or tumor necrosis on pathology) were unavoid-
ably omitted due to incomplete medical records. More-
over, although our data suggested superiority for PN in
terms of OS and RFS in the lower end of the pT2a size
spectrum, multivariable models must have been fitted to
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make robust conclusions in this regard; which was unat-
tainable due to the relatively small sample size in this
size subgroup. Lastly, the retrospective design of our
study and the potential defects in our health records may
have introduced selection and information bias. How-
ever, the proposition of the novel perspective of 1cm size
stratifications and comparison of outcomes within these
sublevels, the involvement of the same surgical team in
all operations, and being among the first studies in this
regard from the Middle East and North African region
contribute to the significance of our findings.

5 Conclusions

In conclusion, our data suggested that OS, CSS, RFS,
major postoperative complications, and LOS were com-
parable between the two surgical approaches in pT2a
patients. However, postoperative renal function was sig-
nificantly better in the PN group. Based on these find-
ings, PN may be considered as the superior surgical
approach for pT2a RCC patients.

Abbreviations

CKD Chronic kidney disease
CSsS Cancer specific survival
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