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Abstract

Introduction. According to the actual guidelines, percutaneous nephrolithotomy (PCNL) is the election treatment 
for large renal stones. The high prevalence associated with high recurrences increases the risk of re-intervention. This 
study aims to compare the results and complications among previously operated patients and those attempting first 
intervention.

Materials and Methods. This is a retrospective study on 99 cases who underwent PCNL from 1 October 2017 to 30 
November 2018 at Prof. Dr. Theodor Burghele Clinical Hospital, Bucharest. Patients were divided into three groups: 
first-time procedure (Group 1), previous PCNL (Group 2), and open surgical intervention on the ipsilateral side (Group 
3). Staghorn calculi were primarily excluded for obtaining similar comparative characteristics. 

Results. After analyzing the demographic data and preoperative imagistic evaluations, the results were comparable 
between the three groups. For those included in Groups 2 and 3, mean stone recurrence was 84,6 and 81,2 months. 
Some slight differences were observed in the number of attempts to access the pyelocaliceal system with an in-
creased number in previously operated patients. Postoperative blood transfusions were almost similarly needed in 
all groups. One colon perforation conservatively managed was registered in Group 3. Similar data were also noted 
obtaining the stone-free desiderate.

Conclusion. The results are comparable for patients at the first time procedure with those previously operated. A 
slightly intraoperative difference appears when trying to access the pyelocaliceal system. 
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Introduction
Urolithiasis is one of the first historical documented 

pathologies with an approximately 2 to 3 percentage 
prevalence in the nowadays population, and the dis-
ease’s management associates an essential socio-eco-
nomic impact. Significant changes occurred in renal 
stone management over the last century. Morris de-
scribed the first open surgical approach in 1881, neph-
rolithotomy and pyelolithotomy, which represented 
the only alternatives for a while. In 1976 Fernstrom and 
Johannson firstly reported renal stone removal in tree 
patients, using percutaneous access [1]. After this, sig-
nificant advances were made to perfect the minimally 
invasive technique to substitute open surgery. Percu-
taneous nephrolithotomy (PCNL) was rapidly accepted 
according to good results associated with lower mor-
bidity [2] and lower costs, and it became the treatment 
of choice for kidney surgery. The increased volume 
of technical advances permitted the development of 
medical equipment so much that now the urological 
community is discussing new types of lasers used for 
stone fragmentation. 

Obtaining renal access through a precise papillary 
puncture suffered several improvements from the clas-
sical ultrasound and fluoroscopic methods to electro-
magnetic trackers or interventional robots for a guided 
procedure [3,4]. More recently, the iPad-assisted tech-
nique was also compared with the classical approach 

[5]. The actual guidelines consent recommends PCNL 
as the first-line treatment choice for large renal stones 
(bigger than 2 cm) or those in which extracorporeal 
shock wave lithotripsy (eSWL) shown to be inefficient 

[6]. The ultimate goal in kidney stone management is 
to obtain a stone-free status with fewer postoperative 
complications. The technical advances combined with 
eSWL sandwich therapy took the urologists very close 
to this desiderate. even though complete stone remov-
al is obtained and proper medical treatment is large-
ly used to prevent a recurrence, this still represents a 
significant challenge in patients with previous renal 
surgery. The risk of developing a second stone recur-
rence after a first-time procedure is estimated at 50% 
of the patients within the next 5 to 7 years [7]. After so 
many years that open renal surgery resented the only 
curative treatment for urolithiasis, more and more pre-
viously operated patients present stone relapse and 
often need a second surgical approach. Generally, 
when performing surgery on a previously operated re-
gion, the usual expectations are translated into higher 
technical problems associated with increased surgical 

time and more complications. Also, a lower success rate 
can be expected. The classical approach of the lumbar 
area associates some inconveniences for further inter-
ventions like scar tissue and distortion of the normal 
collecting system anatomy, and some studies reported 
high failure rates in performing PCNL on a previously 
operated area [8-11]. The percutaneous access deter-
mines some modifications on the perinephric site and 
the renal tissue, raising questions about the evolution 
of a secondary PCNL procedure. It is generally accept-
ed as a safe method, with excellent results in obtaining 
high stone-free rates. Still, the intra- and postoperative 
complications like perforations of surrounding organs 
(spleen, liver, pleura, colon) or significant hemorrhage, 
sepsis, lumbar collections have a significant impact. 
The surgeon should always be aware of this reality. 

This study compares the outcome of standard PCNL 
procedures performed after previous percutaneous or 
open stone surgery vs. first-time intervention.

Materials and method
We describe a retrospective study of 99 cases of 

PCNL performed at Prof. Dr. Th. Burghele Clinical Hospi-
tal, Bucharest between 1 October 2017 and 30 Novem-
ber 2018. The patient’s medical records were carefully 
analyzed to exclude those treated for staghorn calculi 
for a better comparison. The surgical indication con-
sisted of a stone burden higher than 2 cm. Procedures 
performed after eSWL therapy failure were excluded. 

Patients with almost the same stone characteristics 
suitable for a percutaneous approach were divided 
into three groups. The first group consisted of patients 
who had undergone PCNL for the first time (Group 
1). The second and third groups (Group 2 and 3) were 
represented by those patients who had previous per-
cutaneous surgery or open nephrolithotomy in their 
medical past. All patients were assessed with complete 
blood count, renal function tests, and coagulation 
profile. Before surgery, specific antibiotics according 
to urine analyzes were administered until sterile urine 
was obtained. Kidney, Ureter, and Bladder (KUB) X-ray, 
intravenous urography, and abdominal ultrasound (US) 
were primarily used to determine stone characteristics 
and to appreciate renal function. Some of the patients 
had personal UroCT performed in other clinics before 
hospital admission, so only KUB and US were necessary 
to obtain accurate information for upcoming surgical 
procedures. 
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Fig. 1 Intravenous urography and postoperative KUB. The patient 
underwent a previous open surgical procedure 17 years ago. The 
images reveal a sizeable pelvic stone and right uretero-hydronephrosis. 
Postoperatively a double J stent was placed for three weeks.

Fig. 2 CT sections revealing multiple stones on the right kidney and 3D 
reconstruction of a patient who underwent previous PCNL surgery nine 
years ago.

All patients underwent a standard PCNL procedure 
with mostly the same equipment. After cystoscopic ex-
amination of the bladder, a 6 or 8 Fr ureteral catheter 
was placed under fluoroscopic guidance according to 
the intraluminal diameter. The catheter was pushed up 
to the kidney pelvis to prevent stone migration during 
the procedure. General anesthesia and prone position 
were registered in all medical records. The needle punc-
ture to access the pyelocaliceal collecting system was 
made on the posterior axillary line only through the 
inferior calyx respecting the Brodel, and Hodson de-
scribed configuration for normal angulation. For creat-
ing the nephrostomy access tract, 28 Fr Alken dilators 
and Amplatz sheath were successfully used. Standard 
rigid PCNL with stone fragmentation using pneumatic 
and ultrasonic lithotripters was described in all cases. 
More extensive fragments were extracted using grasp-
ing forceps. An anterograde placement of a double 
J stent was preferred at the end of each intervention. 
One day after surgery, all patients were evaluated by US 
and KUB to identify eventual residual stones. 

Results
After analyzing the medical records, 99 patients 

who underwent PCNL were enrolled and divided into 
three groups according to their previous surgical past. 
Group 1 consisted of 33 patients at first presentation 
for renal lithiasis with percutaneous surgical indication. 
Groups 2 and 3 were designed for patients with previ-
ous renal interventions, 31 who underwent PCNL and 
35 with open pyelolithotomy or nephrolithotomy. The 

patient’s age, sex, body mass index (BMI), and preoper-
ative characteristics, including laterality, stone dimen-
sion or aspect on KUB, hydronephrosis, are illustrated 
in Table I. For previously operated patients referring 
to Groups 2 and 3, stone recurrence was also included 
based on what was recorded in the medical files. The 
result showed similar recurrence after both types of in-
terventions.

Table I. Patient characteristics

Group 
1

Group 
2

Group 
3

Mean age (years) 45.06 43.14 47.74

Body mass index 25.3 24.9 25.6

Sex Male 18 16 20

Female 15 15 15

Laterality (nr.) Left 19 14 20

Right 14 17 15

Stone recurrence 
(months)

84.6 81.2

Hydronephrosis 0 14 11 8

1 15 9 11

2 5 8 13

3 1 3 3

Stone characteristics Non-Opaque 2 3 3

Semi-opaque 5 8 7

Opaque 26 20 25

Searching through intraoperative descriptions reg-
istered in the medical records, data referring to oper-
ative time, the number of attempts to access the py-
elocaliceal system, blood loss during the procedure 
were almost comparable in all three groups – table II. 
A slight difference was noted for the mean number of 
punctures which increased from previously non-oper-
ated patients to those who had undergone a classical 
procedure with open surgery. In two cases enrolled in 
the previously open surgery group, the initial dilation 
tract was lost during the intervention, and a second 
tract was performed. As we can observe in Table II, the 
stone-free rate is almost similar between the selected 
groups. A small difference can also be observed in the 
mean hospital stay, but this can be relatively subjective 
according to increased care for pre-operated patients 
with a higher risk of developing complications.
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Table II Operative characteristic

Group 1 Group 2 Group 
3

Mean operative time (min.) 79.15 81.64 84.36

No. of punctures 1.5 2.1 2.6

Mean Hb loss (g/dl) 1.17 1.21 1.44

Stone free (%) 84.84 85.21 83.34

Mean hospital stay (days) 5.12 5.02 5.6

According to the modified Clavien-Dindo classifi-
cation system for the urological procedure, there were 
registered a majority of Grade 1 and 2 postoperative 
complications that were closely monitored and care-
fully managed. There were no complications such as 
hemothorax or persistent hematuria with aneurism or 
vascular injuries requiring arteriography or emboliza-
tion. Few blood transfusions for anemia were noticed 
in all three groups – table III. In four cases with blood 
administration, preoperative abnormal Hb values 
were correlated with chronic renal disease in diabetic 
patients. The other six cases referred to patients with 
lower hemoglobin levels but in the normal range at 
baseline evaluation. Four minor postoperative bleed-
ings were successfully managed with conservative 
measures. One colon perforation was noticed in Group 
3 and was documented on an abdominal CT scan. As 
the CT revealed only a small retroperitoneal lesion, 
there was no need for a surgical approach. Parenteral 
nutrition and proper antibiotic treatment solved the 
case in 10 days.

Table III. Complications of PCNL

Group 1 Group 2 Group 3

Blood transfusions 3 3 4

Fever 3 3 4

Organ injuries 0 0 1

All cases were standard double J stented, and the 
internal drainage was maintained for three weeks. A 
urine culture was performed before the ureteral cathe-
ter extraction, and 8 of them were positive. In six cases, 
the medical past revealed recurrent urinary tract infec-
tions. The other two cases were observed in young sex-
ually active women.

Discussions 
Percutaneous nephrolithotomy was first performed 

in 1976, and in the following decade, it became a pre-

ferred procedure for treating renal stones. Nowadays is 
generally accepted as the election treatment for large 
renal stones, multiple stones, or after other procedures 
failures. In Romania, endourology was introduced in 
1986, and Prof. Dr. Radu Boja is known as the first urol-
ogist who performed such an intervention for a renal 
stone. Thanks to his increased experience, he is also 
known as the father of PCNL in Romanian endourology. 
Many years after these minimal invasive achievements, 
classical open surgical procedures were still performed. 

The high incidence of stone recurrence increases 
the probability of performing PCNL after other surgi-
cal interventions. The risk of lithiasis recurrence is esti-
mated at 50% of the patients in the next 5 to 7 years [7]. 
Our study reveals that previous percutaneous or open 
surgical procedures do not significantly impact results 
and complications rate of subsequent PCNL on the 
ipsilateral kidney. Some earlier reports indicated that 
local changes after a previous intervention, including 
anatomical modifications and perinephric fibrosis, can 
correlate with a lower success rate and increased num-
ber of complications [12,13]. Some authors reported an 
increased operative time when performing a percuta-
neous procedure after previous open surgery [12,14]. 

We report similar results when comparing the mean 
operative time of all three groups. Jones et al. [8] showed 
that almost one-third of the procedures failed when 
performed after previous open surgery. They also re-
ported a lower stone-free rate and an increased num-
ber of complications [8]. 

Our study didn’t register any abandoned proce-
dures, and the stone-free rate was almost similar be-
tween the three compared groups. One of the essential 
steps in performing PCNL is to access the pyelocaliceal 
system and create the percutaneous tract using differ-
ent dilators [15]. We used Alken telescoped dilators in all 
cases. An increased number of punctures for obtaining 
the percutaneous tract (2.6) was noticed in those who 
underwent open surgery in their medical past. Peri-
renal renal fibrosis and retroperitoneal modifications 
are often responsible for these difficulties. In his study, 
Margel et al. [12] recorded a medium number of 2.3 in the 
previously operated patients compared to 1.2 in the 
first-time procedure group. To solve this problem, some 
authors proposed Collings Knife or optic urethrotome 
usage to obtain the dilation tract, but this was asso-
ciated with increased morbidity [16,17]. When using the 
balloon dilators, difficulties in creating the percutane-
ous tract were also noticed, as Kurtulus reported a 50% 
success rate in previously operated patients compared 
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to 83% in primary cases [18]. We didn’t find any cases 
converted to open surgery during our research due 
to complications after using Alken dilators. One of the 
major disadvantages of this procedure is that telescop-
ic metal dilators are considered more aggressive and 
can associate pelvic perforation, but in experienced 
hands, it was proven to be an unusual event [19,20]. Creat-
ing tract failures weren’t noted in the medical records. 

Many authors recommend a CT scan evaluation 
before the PCNL procedure for better imaging of the 
relationship between surrounding organs. They also 
consider that such a technique can be more prudent in 
previously operated patients because of the occurring 
anatomical disorders [12,18,21]. It is considered that previ-
ous open surgeries increase the risk of colon perfora-
tion. While trying to avoid this inconvenience, Kurtulus 
et al. [18] suggested using ultrasonography to identify 
colon position. It is also valuable for reducing radia-
tion exposure [18]. Some authors don’t share the same 
concept [10,22]. In our study, we mostly used intravenous 
urography as a principle imaging method because of 
its cost-effective advantage and our experience in in-
terpreting the results and correlating them with the 
operative technique. Some of the patients had their 
own CT scans. Just one case of colon perforation, which 
was conservatively managed [23], was registered in the 
analyzed medical files. The patient was documented 
with a previous nephrolithotomy. 

Some authors recommend the upper pole access to 
avoid scar tissue modifications [12]. In our experience, to 
prevent pleural injuries, we access the lower calyx by 
changing the position to avoid the previous scar [15,20]. 
Gupta et al. suggest the same principles after compar-
ing first-time PCNL to previous nephrolithotomy and 
pyelolithotomy performed by the same surgeon [24].

One of the most critical complications related to 
PCNL is intraoperative and postoperative bleeding and 
angioembolization. The blood transfusion risk is esti-
mated at 2 to 45% [9,20]. Often, previous renal parenchy-
mal interventions are considered responsible for local 
vascular abnormalities and more fragile tissue. Intraop-
erative bleeding was the most frequent complication 
affecting ten patients (10.10%), equally distributed be-
tween the analyzed groups in our series. No angioem-
bolization was needed. Similar results were published 
by Ozgor et al. [14] in their report. 

Another significant complication is postoperative 
fever [20], even though all patients had previously doc-
umented sterile urine samples. We didn’t note substan-
tial differences between groups. For Groups 1, 2, and 

3, fever rates were 9.09%, 9.67%, and 11.42%, respec-
tively, comparable to what Falahatkar et al. reported in 
their study [25]. Higher rates of 33% were mentioned by 
Sofikerim et al. [11]. Fever was carefully managed, and 
postoperative sepsis wasn’t noted in any case.

In their study, Yesil et al. compared the mean hos-
pital stay in patients with and without open surgery 
and reported 1.97 and 2.06 days, respectively [26]. Same 
as Sofikerim and Kurtulus results, we didn’t observe 
major differences regarding hospitalization time [11,18]. 
Patients enrolled in this study registered 5.12 days in 
Group 1, 5.02 in Group 2, and 5.6 in Group 3. 

A possible limitation of this study is the relatively 
small number of patients caused mainly by the de-
creased number of patients with previous open sur-
gery as more and more surgeons are practicing mini-
mal invasive procedures. Also, the retrospective nature 
didn’t allow us to access more helpful information. All 
patients were routinely double JJ stented at the end of 
the procedure, but we couldn’t find further details after 
discharge.

Conclusions
Our study reveals that PCNL is still an actual tech-

nique. It can be safely performed in patients with both 
percutaneous and open surgical procedures in their 
medical past as an elective method for treating large 
renal stones without an increased risk of developing 
postoperative complications. The local modifications 
referring to scar tissue and fibrosis can increase the 
difficulty accessing the pyelocaliceal system, requiring 
several punctures. The lower pole can be successfully 
accessed by changing the position to avoid previous 
scars. Intraoperative ultrasonography may be an option 
to reduce the risk of damaging surrounding organs. 

Acknowledgments: The results were previously 
presented at the EAU 19th Central European Meeting in 

Vienna (Austria), 9 -10 May 2019.
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