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Abbreviations: PCNL, percutaneous nephrolithotripsy; SA, 
spinal anesthesia; GA, general anesthesia; ESWL, extra corporeal 
shock wave lithotripsy; PCS, pelvicalyceal system; S, Stones; 

KUB, kidney-ureter-bladder; DJ, double-J; CIRF, clinically 
insignificant residual fragment; US, ultrasound; CT, computed 
tomography

Introduction
Urinary stone disease is a common health problem and has an 

incidence of 4-20% worldwide.1 Percutaneous nephrolithotripsy 
(PCNL), an efficient and reliable modality in the surgical management 
of stone disease, has been first described by Fernström and Johansson 
in 1976.2 The popularity of this minimally invasive technique has 
risen gradually during the last 30 years due to its advantages such as 
short hospitalization time, low morbidity rates, high success rates and 
low costs.3 PCNL is offered as the first choice of treatment not only 
for stones bigger than 2 cm, but also stones resistant or not appropriate 
for extra corporeal shock wave lithotripsy (ESWL).4 Although this 
operation is generally performed under general anesthesia (GA), 
spinal anesthesia (SA) can also be used for appropriate patients on the 
discretion of the surgeon, anesthetist, and the patient. There are some 
studies that report PCNL performed under SA is as successful and safe 
as the ones performed with GA.5-10 Herein, we report our experience 
for 172 PCNL cases under SA performed by a single surgeon.

Materials and methods
The study was performed in accordance with the ethical 

standards laid down in the 1964 Declaration of Helsinki and its 
later amendments, with a waiver of informed consent because of 
its retrospective fashion. The confidentiality of patient data was 

guaranteed. A computerized database of consecutive 172 patients 
treated with PCNL under SA between November 2012 and August 
2016 was retrospectively analyzed. Demographic data, stone 
and urinary system characteristics (stone size, localization and 
laterality, kidney abnormality, previous history of surgery and/
or ESWL), operation parameters (operation duration, fluoroscopy 
time, tract number and location, blood transfusion, complications), 
and postoperative findings (hospitalization time, blood transfusion, 
complications, stone-free rate) have been recorded for all patients. 

Spinal anesthesia technique

After receiving I.V. 3-5 mg midazolam for sedation and an I.V. 
infusion of 15 mL/kg saline in 15 min, all patients were positioned 
laterally onto the operation side and a mixture of 15-20 mg of 0.5% 
bupivacaine hydrochloride and 25 mcg fentanyl was given via a spinal 
needle into the subarachnoid space through L3-L4 intervertebral 
space.

PCNL technique

After SA performed, an open-ended 6Fr catheter was placed 
into ipsilateral ureter in lithotomy position, and then fixed to a 16 
Fr urethral catheter. Following positioning of the patient in prone 
position and required draping, pelvicalyceal system (PCS) was 
visualized with radio-opaque agent under fluoroscopy. The most 
appropriate posterior calyx was determined and puncture to PCS was 
performed with an 18 G TLA needle, followed by introduction of a 
0.038-inch guide wire to the collecting system, and tract dilatation 
with Amplatz renal dilatator up to 30 Fr. Stone(s) were fragmented 
with pneumatic lithotripter and taken out with graspers. Stone-free 
status was confirmed with either direct vision with nephroscope or 
fluoroscopy. In patients with stones in different calyxes, an additional 
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Abstract

Purpose: To present our results for percutaneous nephrolithotripsy (PCNL) performed 
under spinal anesthesia (SA).

Materials and methods: Between November 2012 and August 2016, 172 patients 
underwent PCNL under SA. Demographic data, stone and urinary system characteristics, 
operation parameters, and postoperative findings have been recorded for all patients. 

Results: The mean age of 172 patients, 59 male and 113 female, was 48.4±17.0 years. 
Mean stone load was 640±420 mm2, mean operation time was 61.5±15.5 min, and mean 
duration of hospitalization was 42±18 hours. Total success rate was 94%. Seven patients 
(4.1%) had postoperative fever, 10 patients (5.8%) had headache, and 5 patients (2.9%) had 
hemorrhage. Prolonged drainage from the nephrostomy tract and perirenal hematoma were 
seen in 3 (1.7%) and 2 (1.1%) patients, respectively.

Conclusion: In a group of well-selected patients, PCNL can be performed efficiently and 
safely under SA with good success rate and low complication rate.

Keywords: percutaneous nephrolithotripsy, spinal anesthesia, complication, stone-free 
rate
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access was made if the existing one was not enough for achieving 
maximal stone-free status. A 14 Fr nephrostomy tube was placed 
through the renal sheath after the completion of the procedure. The 
time beginning from the insertion of the TLA needle into collecting 
system to the insertion of the nephrostomy tube was determined as 
the operation time. A complete blood count and kidney-ureter-bladder 
(KUB) X-ray were performed, and urethral catheter was taken out 
on the first postoperative day. Stone fragments equal or smaller than 
4 mm were considered as clinically insignificant residual fragment 
(CIRF). All patients were called for a follow-up 1 week after the 
surgery for determining the stone-free status either with KUB x-ray or 
with urinary ultrasound (US) or computed tomography (CT) for non-
opaque stones. Postoperative complications were graded according to 
modified Clavien-Dindo classification. 

Results
Of 172 patients, 113 (65.7%) were female and 59 (34.3%) were 

male. Mean age was 48.4±17.0 years, and mean stone load was 
640±420 mm2. Mean operation time was 61.5±15.5 min, in which 21 
patients (12.2%) had intercostal access and 151 patients (87.8%) had 
subcostal access. Mean duration of hospitalization was 42±18 hours. 
Demographic and operation characteristics are listed in Table 1. 
Complete stone-free rate was 89%, and 5% of the patients had a CIRF 
(≤4 mm); thus giving a rate of 94% for total success rate.

Table 1 Demographic data of the patients and operation parameters

Parameter n=172

Sex(M/F) 59/113

Mean Age (years) 48.4±17.0

Mean Stone Burden (mm2) 640±420

Mean Operation Duration (min) 61.5±15.5

Mean Fluoroscopy Time (min) 4.1±2.7

Mean Hospitalization Duration (hours) 42±18

Intercostal Access (n,%) 21 (12.2%)

Subcostal Access (n,%) 151 (87.8%)

Single Access (n,%) 163 (94.7%)

Double Access (n,%) 9 (5.3%)

Stone-Free (n,%) 162 (94.1%)

None of the patients with intercostal access had a hydrothorax 
or pneumothorax. Seven patients (4.1%) had a fever up to 38°C 
postoperatively, who were treated successfully with appropriate 
antibiotics and antipyretic treatment. Headache due to SA and 
hemorrhage requiring blood transfusion were observed in 10 (5.8%) 
and 5 (2.9%) patients, respectively. Three patients (1.7%) had a 
prolonged drainage (>24 hours) from the nephrostomy tract after the 
nephrostomy tube was removed. These patients were evaluated with 
KUB x-ray, US or CT, and were replaced a double-J (DJ) stent as 
no residual stone was identified. Two patients (1.1%) had a perirenal 
hematoma managed with conservative follow-up. No adjacent intra 
abdominal organ injury or urosepsis was observed in any of the 
patients; and no patient required a conversion to open surgery (Table 
2).

Table 2 Complications according to the modified Clavien-Dindo classification

Complication n (%)

No Complication 128 (74.4%)

Grade 1

Fever 7 (4.1%)

Headache 10 (5.8%)

Grade 2

Blood Transfusion 5 (2.9%)

Haematuria (>48 h) 3 (1.7%)

Grade 3a

Prolonged drainage(>24 h) 3 (1.7%)

Grade 3b

Perirenal Hematoma 2 (1.1%)

Need for Ureterorenoscopy 4 (2.3%)

Discussion
Urinary stone disease, with an existence almost as old as human 

history, is seen endemically in our country as well as in some of the 
countries in the world.11 Conservative, medical or surgical treatment 
modalities can be used in the management of urinary stone disease. 
PCNL has been the gold standard treatment option in large stones, 
and has lowered the rate of open surgery down to 2-5% due to its 
advantages, namely shorter hospitalization and convalescent periods, 
higher success rate, lower cost, and better cosmetic results.12,13

Residual stone fragments may cause pain, infection, and 
obstruction in the urinary tract postoperatively as well as a need for 
re-operation; thus, stone-free rate is crucial in PCNL. Although there 
is no consensus on which criteria should be taken into consideration 
for the evaluation of PCNL success, the term “clinically insignificant 
residual fragment (CIRF)” is commonly used nowadays. Stone 
fragments smaller than 4 mm and which do not cause infection, 
pain or obstruction are considered to have no effect on the operation 
success.14 Anatomical abnormalities, inappropriate surgical technique, 
stone composition, and technical difficulties may affect the number 
and size of the residual stone fragments.15 

PCNL success rates, directly affected by the surgeon’s experience, 
anatomical structure of the kidney, and localization, size and 
composition of the stones, differ between 72-98% in large series.16,17 
Segura et al.18 published their success rate as 98% in their early series 
of 1000 cases in 1989. A stone-free rate ranging between 53.8% and 
98% has been reported in series with different anesthesia methods, and 
it has been concluded that performing PCNL under spinal anesthesia 
does not have an effect on the operation outcomes.6-8 In parallel to 
these results in the literature, we observed a complete stone-free rate of 
89% and a CIRF rate of 5% in our series. Sofikerim et al.19 have found 
the surgeon’s experience to be the most important factor affecting the 
outcome of the surgery. Stone burden is another important factor that 
affects the PCNL success. Clayman et al. have found that the success 
rate was 89% for the stones larger than 2 cm2 and 97-100% for the 
ones smaller than 2 cm2.20 In another study, success rate was found to 
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be 88-91% and 7% for the stones smaller than and bigger than 3 cm, 
respectively.21

Renal anatomy, size and localization of the stone, and surgeon’s 
experience are important factors while determining the right access 
point and angle, and tract direction. Although the PCS can be reached 
more easily and clearly with an intercostal access, we generally 
preferred subcostal access because of the higher incidence of the 
complications, such as hydrothorax, pneumothorax, with an intercostal 
access. None of these complications occurred in our patients who 
had an intercostal access. PCNL seems to be an extremely reliable 
minimally invasive technique in experienced hands for treatment of 
urolithiasis; however, it should be kept in mind that complications 
which may even be life threatening might occur. Hemorrhage 
requiring transfusion, fever, and extravasation are the most frequent 
complications, while sepsis, injury to colon, pleura and lungs are rare 
major complications.22,23 Labate et al.24 observed a complication rate 
of 2.5% in their series, and reported fever and hemorrhage to be the 
most common complications. Regarding the complications specific 
to spinal anesthesia in PCNL, Mehrabi et al.7 reported a rate of 3.8% 
for headache in their series with 160 patients. Transfusion rate has 
been reported to range between 6.3 and 10.9% in PCNL performed 
under spinal anesthesia.6-8 In our series, parallel to the findings in 
the literature, headache was the most common complication with an 
incidence of 5.8%, and fever and hemorrhage requiring transfusion 
were observed in 4.1% and 2.9% of the patients, respectively. 
Hemorrhage requiring embolization or conversion to open surgery, 
urosepsis or injury to adjacent organs was not observed.

It has been reported that additional treatments, such as SWL, 
ureterorenoscopy, second-look PCNL and DJ stenting, is required with 
a rate of 10% after PCNL, even in experienced hands.25 Only 1.7% 
of the patients required DJ stenting because of prolonged drainage 
and 2.3% of the patients required ureterorenoscopy, while SWL or 
second-look PCNL was not performed. There are some studies that 
have showed that previous renal surgery does not affect the outcome 
of PCNL.26,27 In our series, 18% of the patients have had a previous 
surgery due to renal stones, and this did not have any effect on stone-
free rates.

Hospitalization durations differ from each other in the few studies 
with PCNL under SA. It has been shown that anesthesia method 
does not have any effect on length of hospital stay,5,6 whereas Singh 
et al. observed a shorter hospitalization in patients whom undergone 
regional anesthesia.8 We observed the hospitalization duration to be 42 
hours in our series that is in parallel to these findings. Moreover, it has 
been also shown that anesthesia method does not have any effect on 
the duration of fluoroscopy use.6-8 Less blood loss, less postoperative 
pain, and a faster postoperative healing have been reported in patients 
undergone PCNL under SA.8,28 Moreover, lower complication rates, 
and better peri- and postoperative respiratory and hemodynamic 
profiles were observed in SA.29 As a conclusion, we think that SA 
does not negatively affect the operation performance and success rate, 
and can be used reliably for PCNL. In addition to this, patient being in 
cooperation with the surgeon during the operation may have a positive 
effect. Successful results can be obtained with PCNL under SA when 
performed for selected patients with appropriate indications and in 
experienced hands.
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