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Abstract

Introduction: Our aim was to demonstrate the effect of insicion
of renal parenchyma during open renal stone surgery (ORSS) on
percutaneous nephrolithotomy (PNL) outcomes.

Methods: Patients with history of ORSS who underwent PNL ope-
ration between June 2005 and June 2015 were analyzed retrospe-
ctively. Patients were divided into two groups according to their
type of previous ORSS. Patients who had a history of ORSS with
parenchymal insicion, such as radial nephrotomies, anatrophic
nephrolithotomy, lower pole resection, and partial nephrectomy,
were included in Group 1. Other patients with a history of open
pyelolithotomy were enrolled in Group 2. Preoperative characteris-
tics, perioperative data, stone-free status, and complications were
compared between the groups. Stone-free status was defined as
complete clearance of stone(s) or presence of residual fragments
smaller than 4 mm. The retrospective nature of our study, different
experience level of surgeons, and lack of the evaluation of anest-
hetic agents and cost of procedures were limitations of our study.
Results: 123 and 111 patients were enrolled in Groups 1 and
2, respectively. Preoperative characteristics were similar between
groups. In Group 1, the mean operative time was statistically lon-
ger than in Group 2 (p=0.013). Stone-free status was significantly
higher in Group 2 than in Group 1 (p=0.027). Complication rates
were similar between groups. Hemorrhage requiring blood trans-
fusion was the most common complication in both groups (10.5%
vs. 9.9%).

Conclusions: Our study demonstrated that a history of previous
ORSS with parenchymal insicion significantly reduces the success
rates of PNL procedure.

Introduction

Percutaneous nephrolithotomy (PNL) has become the pri-
mary treatment option for renal stone(s) larger than 2 cm and
staghorn calculi.! Previously published articles have shown
that PNL provides high stone-free rates and high patient

compliance, with acceptable complication rates. However,
certain patient groups, such as morbidly obese patients, pati-
ents with anomalous kidney, and patients with a history of
open renal stone surgery (ORSS), require special attention
before choosing PNL as the preferred treatment option.?3

It is clear that previous ORSS is related with pelvicalyceal
distortion, bowel displacement, and retroperitoneal scarring,
which may affect PNL outcomes. However, results of studies
investigating the effect of ORSS on PNL outcomes are con-
troversial.* When we analyzed previous studies on the effect
of ORSS on PNL, we found that open pyelolithotomy, open
nephrolithotomy, open nephropyelolithotomy, and partial
nephrectomy for a non-functional part of the kidney were
all grouped as ORSS. For the first time, our study categorizes
patients who have undergone PNL procedure according to
the types of previous ORSS. We aimed to demonstrate the
effect of insicion of renal parenchyma during ORSS on PNL
outcomes.

A total of 341 patients with a history of ORSS who underwent
PNL procedure for kidney stone(s) between June 2005 and
June 2015 were analyzed retrospectively. Patient charac-
teristics, including age, gender, body mass index (BMI),
degree of hydronephrosis, and type of ORSS, were recorded.
Also, size, number, and location of stone(s) were listed.
Hemoglobin level, serum creatinine level, platelet count,
and coagulation screening tests were assessed preoperati-
vely in every patient. Kidney and stone characteristics were
evaluated by intravenous urography (IVU) and/or abdominal
computed tomography (CT). Sterile urine culture was obtai-
ned from all patients before surgery.

In this study, patients who underwent PNL with a history
of ORSS were divided into two groups according to the type
of ORSS. Patients with a history of ORSS with parenchymal
insicion (radial nephrotomies, anatrophic nephrolithotomy,
lower pole resection, partial nephrectomy) were included
in Group 1 (open nephrolithotomy group). Patients with
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a history of open pyelolithotomy were enrolled in Group
2. Patients who underwent multiple ORSS or nephropye-
lolithotomy operation were excluded from the study. Also,
having a congenital renal abnormality (e.g., ureteropelvic
junction obstruction, horseshoe, or ectopic kidney) and/or
being age less than 18 years were other exclusion criteria.
Finally, patients with inadequate data on their type of ORSS
were excluded.

Technique

A standardized PNL procedure was performed in all cases.
Percutaneous access was performed with an 18-G needle
under C-arm fluoroscopy in prone position. A high-pres-
sure balloon dilator (Nephromax™ Microvasive, Boston
Scientific Corporation, Natick, MA, U.S.) or telescopic dila-
tators were used for tract dilatation. Stone(s) were fragman-
ted with an ultrasonic lithotripter (Swiss Lithoclast®, EMS
Electro Medical System, Nyon, Switzerland) or pneumatic
lithotripter (Vibrolith®, Elmed, Ankara, Turkey). At the end
of each procedure, a 14-F nephrostomy tube was placed.
The operative time was calculated as the time from the pun-
cture of the pelvicaliceal system to the final placement of a
nephrostomy tube.

Stone-free status was assessed with kidney-ureter-bladder
X-ray (KUB) on first postoperative day and abdominal CT
scan at three months postoperatively. Stone-free status was
defined as complete clearance of stone(s) or presence of
residual fragments smaller than 4 mm.

During statistical analyses, values were evaluated as
numbers, means, percentages, and intervals. Numbers and
percentages were compared using Chi-square test. Before
the comparison of mean values, the values were evalu-
ated for homogenity. Homogenously distributed values
were compared using Student T-test and heterogenously
distributed values were compared using Mann-Whitney
U-test. Additionally, univariate and multivariate analyses
were done in order to compare the effect of different ORSS
types on PNL outcomes.

Results

After our evaluation, 123 and 111 patients were enrolled
in Groups 1 and 2, respectively. Demographic characteris-
tics, including age, gender, BMI, and operation side were
similar between groups. The mean stone size and degree
of hydronephrosis were higher in Group 1, but the differen-
ces were not statistically significant (p=0.568 vs. p=0.092).
The mean interval between previous ORSS and PNL surgery
was 81.3 and 79.2 months in Groups 1and 2, respectively
(p=0.210). Also, stone location was comparable between
groups (p=0.864). Patient characteristics are listed in Table 1.

PNL after nephrolithotomy and pyelolithotomy

Table 1. Preoperative characteristics

Type of previous open surgery

Nephrolitotomy Pyelolithotomy p value

Number 123 111
Gender 0.648
Male 80 69
Female 43 42
Age* (years) 454 + 13.5 434 + 149 0.280
Body mass index* 263 + 4.0 24940  0.054
(kg/m?)
Interval between
ORSS and PNL 81.3+11.2 79.2 £ 145 0.210
(months)
Stone area* (cm?) 85+7.1 8.1+5.8 0.568
Stone location 0.864
Multiple calyx 68 58
Pelvis 23 26
Lower 25 22
Middle 2 1
Upper 5 4
Nephrolitotomy type
Radial nephrotomy 83
Anatrop-hic 26
nephrolithotomy
Lower pole
resection 5
Partial nephrectomy 9
Operation side 0.233
Left 65 50
Right 58 61
Degree of
hygronephrosis g
0 6 10
1 30 25
2 71 60
3 16 16
Stone opacity
Non-opaque 9 3 0.093
Opaque 112 106
Semi-opaque 2 2

*mean.

The mean operative time in Group Twas statistically
longer than in Group 2 (p=0.013). There was no signifi-
cant difference in number of accesses and access locations,
(p=0.495 vs. p=0.514, respectively). The mean hemoglobin
drop was 1.9 + 1.4 in Group 1 and 1.8 + 1.3 in Group 2
(p=0.585). Perioperative and postoperative data are shown
in Table 2.

In total, 48 complications occurred in 234 patients.
Hemorrhage requiring blood transfusion was the most com-
mon complication in both groups (10.5% vs. 9.9% in Groups
1 and 2, respectively). Angioembolization was performed
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Table 2. Comparison of operative data

Type of previous open surgery

Nephrolitotomy Pyelolitotomy p value

Number 123 111
a:’;rjtt;‘;’)‘ time* 70.7 + 28.9 623:206  0.013
::rl:i?m:ﬁz(:))py time* 89:7.0 8542 0603
Number of access 0.495
1 92 79
2 26 23
3 4
4 1 2
Access location 0.514
Multiple 29 20
Lower 86 79
Middle 6 8
Upper 2 4
* mean.

for only one patient in Group 1. Due to either the presen-
ce of extravasation in postoperative nephrostography or an
obstruction in the ureter, postoperative JJ stent was placed
in nine patients (7.3%) in Group 1 and four patients (3.6%)
in Group 2. Postoperative fever rates were similar between
groups (3.3% vs 5.4% in Groups 1 and 2, respectively).
No pulmonary complications or colonic injuries were seen.

Stone-free status was significantly higher in Group 1 than
in Group 2 (p=0.027) (Table 3). Univariate analysis revealed
that age (p=0.80), BMI (p=0.30), degree of hydronephrosis
(p=0.32), localization of the stone (p=0.28), stone opacity
(p=0.80), and history of previous shockwave lithotripsy
(SWL) sessions (p=0.36) did not affect the PNL success rates.
Stone size and previous ORSS type significantly affected
the PNL success rates (p=0.02 and p=0.01, respectively, in
univariate analysis; and p=0.01 and p=0.01, respectively,
in multivariate analysis).

Discussion

Ozgor et al have previously compared the outcomes of
primary PNL patients with patients who have undergone
ORSS and PNL, and have demonstrated that history of
ORSS reduces the success rates of PNL.> While analyzing
the data of patients with previous ORSS, they realized that
the type of previous ORSS also affects the results of further
PNL procedures. Although there are many types of ORSS,
previous studies in the literature categorized ORSS types
into one single group. The current study divides ORSS into
two groups according to the presence or absence of paren-
chymal incision.

Although both open nephrolithotomy and open pyelo-
lithotomy aim to remove renal stone(s) under direct vision,
there are significant differences between these two surgical

Table 3. Comparison of postoperative results and
complications

Type of previous open surgery

. . p
Nephrolitotomy Pyelolitotomy value
Number 123 111
Removal time of 3017 2615  0.095
nephrostomy (days)
Hospitalization time™ 29:22 29:11 0820
(days)
Hemoglobin drop* 19+ 1.4 1.8+13 0585
(grdl)
Balon dilatation failure 0 0
Postoperative
complpications ootk
Fever 4 6
Transfusion need 13 11
Angioembolisation 1 0
Pulmonar
complicat?:)ns 2 g
Postoperative JJ
insertion 2 4
Bowel injury 0 0
Success 0.027
Residual fragment 34 (28%) 20 (18%)
Stone-free status 89 (72%) 91 (82%)
Stone-free status
according to previous
ORSS type
Radial nephrotomy 62 (74.6%)
Anatrophic 18 (69.2%) 0.820
nephrolithotomy
Lower pole 3 (60.0%)
resection
Partial nephrectomy 6 (66.6%)

*mean; ORSS: open renal stone surgery.

techniques. Open nephrolithotomy allows for greater access
to calyces. However, during open nephrolithotomy, peeling
of Gerota’s fascia and insicion of renal parenchyma may
result in more fragile kidney tissue and more extensive
fibrosis in the retroperitoneal space. Additionally, the pro-
bability of infundibular stenosis is relatively high after open
nephrolithotomy.®’

Viville et al and Jones et al reported significantly lower
PNL success after ORSS.8° However, more recent studies
— such as those by Tugcu et al and Resorlu et al — did
not find any significant difference in PNL success, with or
without previous ORSS.''" The success rate of patients with
previous open pyelolithotomy was 82% in our study; howe-
ver, the rate decreased to 72% in patients with a history of
open nephrolithotomy. We postulate that presence of fragile
kidney tissue, distorted calyx anatomies, and extensive fib-
rosis following open nephrolithotomy may be the reasons
for this outcome.
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Our study revealed significantly longer operative times in
the open nephrolithotomy group when compared with the
open pyelolithotomy group (70.7 minutes vs. 62.3 minutes).
Previous articles investigating this topic had controversial
results. The mean operative time in the Sofikerim et al and
Falahatkar et al studies were 70.2 minutes and 74.5 minu-
tes, respectively; these are similar results to our study.>'
However, Kurtulus et al reported that their mean operative
time was 158 minutes.'* None of these studies subdivided
the types of ORSS as nephrolithotomy or pyelolithotomy.
Difficulties during manipulations of the nephroscope in
distorted calyx anatomy could increase the operative time.
Additionally, hemorrhagic events may easily ocur in fragile
epithelia, which deteriorates visualization. Focusing and
fragmentation of the stone is a time-consuming process
under poor vision.

In Yesil’s study, mean hospitalization time was 1.97 and
2.06 days in patients with and without previous ORSS, respe-
ctively.” Sofikerim et al and Kurtulus et al did not report any
unfavourable effect of previous ORSS on hospitalization time
after PNL; however, their hospitalization times were much
longer when compared with Yesil’s study (4.4 vs. 4.2 days
and 3.7 vs. 3.3 days, respectively).''* In the current study,
we have not found any statistically significant difference in
hospitalization time between patients with previous open
nephrolithotomy and previous open pyelolithotomy surgery
(p=0.820). We emphasize that perioperative or postopera-
tive complications are generally related to hospitalization
time rather than technical difficulties.

Blood transfusion and angioembolisation rates after PNL
are 2—-45% and 0.8%, respectively.'® Bleeding necessating
blood transfusion was the most common complication in our
study and occured in 24 of 234 patients. Although, mean
hemoglobin drop was slightly higher in the open nephrolit-
hotomy group, the difference was not statistically significant
(1.9 g/dl vs. 1.8 g/dl). Likewise, blood transfusion rates were
similar between groups (13 vs. 11 patients in Groups 1 and
2, respectively). Only one patient in Group 1 required angio-
embolization.

We believe that renal parenchymal incision leads to
neovascularization in renal tissue and this may resut in a
more fragile renal parenchyma, which could be the cause
of increased bleeding rates. Moreover, pelvicaliceal distor-
tion and infundibular stenosis may facilitate bleeding during
manipulation of the nephroscope.

Postoperative fever rate was 3.3% in Group 1 and 5.4%
in Group 2; this is significantly lower than with other studi-
es. Sofikerim et al and Falahatkar et al reported 33.3% and
11% fever rates, repectively, in their patients with previous
ORSS.">13 Sterile urine cultures were obtained from every
patient prior to surgery. Additionally, we finalzed the PNL
procedure if purulent urine discharge was observed from the

PNL after nephrolithotomy and pyelolithotomy

nephrostomy tract, which may explain our lower fever rates.
We did not face any pleural complications in either group,
mimicking results seen in studies by Resorlu et al and Onal
et al, who did not find any significant correlation between
previous ORSS and pleural complications.'!”

Previous ORSS is related to increased risk of colonic
injury because of colonic displacement. Kurtulus et al used
ultrasonography to detect malposition of colon in patients
with previous ORSS. Also, they reported that they protect
themselves from radiation exposure by using ultrasonog-
raphy." Gedik et al instead recommended abdominal CT
to identify colon disposition and to avoid colonic injury in
PNL." Our policy was to perform abdominal CT in patients
with previous ORSS to assess colonic malposition, which
may explain the absence of colonic injury in our study.

In some cases, retroperitoneal scars may cause difficulties
during the dilatation process in patients with a history of
ORSS. Sharp insicion of fascia could be a solution for this
problem. Also, use of otis urethrotome over a guidewire
could be an alternative solution.' According to Shah et al,
use of telescopic dilators are an appropriate option.?° Some
authors recommend metal dilators in the presence of seri-
ous retroperitoneal scars.?’ In our study, most of our cases
were performed with balloon dilators without any failure.
We performed telescopic dilators in only 23 patients (12
in Group 1 and 11 in Group 2) to gain surgical experience
and when we didn’t have access to balloon dilatators. We
believe that both balloon dilators and telescopic dilators
are safe and effective alternatives in patients with previous
ORSS, regardless of previous ORSS type.

Our study has some limitations. First, it is of a retrospec-
tive nature. Second, operations were performed by different
surgeons, including residents and specialists, which may
influence PNL outcomes. Additionally, we did not analyze
the effect of previous ORSS type on use of anesthetic agents
and cost of procedures. Lastly, we routinely placed a neph-
rostomy tube at the end of each operation, therefore, further
studies that include tubeless PNL procedures is necessary to
evaluate the effect of previous ORSS type on PNL results.

Conclusion

Our study has demonstrated that a history of open neph-
rolithotomy significantly reduces PNL success rates with a
prolonged operation time, when compared with history of
open pyelolithotomy. We believe that prospective, rando-
mized studies with long-term results will provide a better
understanding of the importance of previous ORSS type on
PNL outcomes.
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