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AbstrAct

Objective

To study the outcomes of simultaneous bilateral PCNLs in adult population and discussing therapeutical benefits and complications.

Design

A Retrospective Study.

setting

The Kidney Centre ( The Post Graduate Training Institute, Karachi).

Duration of study

Three years from January 2017 to December 2019. 

Methodology

A retrospective chart review at one of the large urology institute in Karachi was conducted. The aim was to document the demographics, opera-
tion dynamics, outcomes and complications of simultaneous bilateral PCNL in adult population. Record of 60 patients who underwent simulta-
neous bilateral PCNL between January 2017 and December 2019 in our hospital were evaluated. Preoperative, post-operative laboratory values, 
operative time, stone clearance, complications and hospital stay were recorded. SPSS IBM version 20 was used for data entry and analysis.

results

The mean age was 40.0±15.1 years. The mean hospital stay was 3.5 days and mean operative time was 144 minutes. The transfusion rate was 
observed 16.7% and infracostal approach was most frequently used approach.

conclusion

Simultaneous bilateral PCNL is a safe, efficacious, and cost-effective option in cases of bilateral renal calculi and should be considered an ac-
ceptable treatment option for patients with bilateral stones due to low morbidity, overall short hospital stays, comparable stone free rates, cost 
effectiveness and early return-to-normal activity time.
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IntrODuctIOn
UTS (urinary tract stones) is a frequently reported condition at a urol-
ogy clinic.1 The treatment of UTS has gained much recognition world-
wide as being the most common urological disease. The incidence of 
UTS in European countries is about 12% in men as compared to 7% in 
women.2,3 Calculi in urinary tract can occur unilaterally or bilaterally, 
however serious complications like obstructive uropathy and renal fail-
ure can occur more in bilateral UTS owing to risk factors like metabolic 
conditions and obstructions in the urinary tract systems. Therefore, bi-
lateral UTS require immediate surgical management.4

 In the past couple of years, surgeons often used to operate 
side with major disease burden or side which was symptomatic either 
via open nephrolithotomy or percutaneous nephrolithotomy (PCNL).5 
The first reported evidence of operating renal stones was made in 1976 
when Fernström and Johansson prioritized PCNL over open technique.6 
From past two decades PCNLs were favored over open surgeries for the 
treatment of complex renal stones or one with larger sizes.7 Two major 
guidelines are usually put into consideration while using percutaneous 
technique. The European Association of Urology guidelines suggest us-
ing PCNL for removal of renal stones ≥2 cm and stones at lower pole 
≥1.5 cm and the American Urological Association (AUA) guidelines 
suggest PCNL as foremost treatment for staghorn calculi.8

 The concern however shifted to patients presenting with large 
bilateral stones as treating UTS bilaterally represents a challenge.9,10 In 
this regard open surgeries and Unilateral PCNL technique proved to 
have lesser therapeutical benefits resulting in a longer duration at hospi-
tal, high chances of bleeding and anesthesia concerns, therefore surgical 
practice modified treatment of bilateral renal stones via bilateral PCNL 
simultaneously.5-7

 We aim to provide evidence of the safety of simultaneous bi-
lateral PCNL in case of bilateral renal stones to strengthen the scientific 
evidence data. To the best of our search limited data is published nation-
ally and internationally with such variable. This study may add national 
data regarding such clinical situations in our part of the world to shape 
the national and international guidelines.

MAterIAls AnD MethODs
The data of the patients who underwent simultaneous bilateral PCNL 
between January 2017 and December 2019 at the kidney Centre, Kara-
chi, Pakistan was explored. This institute is a high volume Center dealing 
with UTS. In a month more than one thousand endourological surgeries 
are being performed including more than one hundred PCNL. Patient’s 
data were collected via retrospective reviews of hospital records manu-
ally. Native ethical review board approval was taken prior to the study 
(reference #66-URO-062018).

 In this study, 60 patients were included. Urinalysis and urine 
culture, tests for serum creatinine and hemoglobin levels, abdominal 
and pelvic ultrasonography, and plain abdominal radiography were 
performed in all patients preoperatively. Intravenous urography and /
or CT evaluation was performed in all patients. Number and location of 
access points, blood loss, stone clearance, and complications according 
to Clavian Dindo classification were recorded. The indication for PCNL 
was based on the size and type of stone and resistance to extracorporeal 
shock wave lithotripsy. Preoperative preparations of the patients with 

bilateral kidney stones were conducted in accordance with simultane-
ous bilateral PCNL. Intraoperative findings, operative time (from retro-
grade pyelogram to the end of the procedure), and outcomes were also 
recorded. In all patients’ X-ray KUB or ultrasound was done on the first 
postoperative day to identify any residual fragments (defined as any 
residual calculus regardless of size). The Double-J stent was removed 
under cystoscopy guidance 4 weeks later. During hospitalization, all pa-
tients were given prophylactic antibiotics to minimize any urinary tract 
infections. Complete blood count and serum creatinine were checked 
again 24 hours after  the procedure. All patients were followed up at the 
clinic after 2 weeks and serum creatinine were repeated.

 During procedure, retrograde pyelogram was performed in 
the lithotomy position with 4fr ureteric catheter bilaterally and fixed 
with 16 Fr Foley catheter, and coded with different colored tape for 
identification of the left or right side then the patient was turned prone 
under endotracheal general anesthesia and access to the desired collect-
ing system (intersection of major calices) was obtained using an 18G 
puncture needle under fluoroscopic guidance. The track was formed 
using serial metallic dilators with telescopic technique until 27Fr and 
an Ampltz sheath (30 Fr) was inserted. The stones were fragmented 
with a pneumatic lithoclast and removed piece-by-piece with stone 
forceps for chemical analysis. On table clearance was checked by fluo-
roscope. Patients with radiolucent stones and suspicious for residual 
stones underwent placement of an antegrade Double-J catheter (4.7 
Fr). After removal of the working sheath, 22fr nephrostomy tube was 
inserted in cases having significant perioperative bleeding, the wound 
was closed with 2–0 prolene sutures to control any subcutaneous bleed-
ing. All procedures were performed by the consultant urologists and se-
nior registrars. Simultaneous contralateral PCNL was performed after a 
reassessment of the anesthetist. Nephrostomy and Foley catheter were 
removed on the first Post-operative day. Most of the patients were dis-
charged on second  post-operative day. All patients with residual frag-
ments underwent URS (ureterorenoscopy) or ESWL (extracorporeal 
shock wave lithotripsy ) according to residual stone size and position of 
stone.

stAtIstIcAl AnAlysIs
SPSS IBM version 20 was used for data entry and analysis. Descriptive 
statistics were used, Mean ± S.D were obtained for continuous variable 
while n (%) was observed for categorical data.

results
Out of 60 cases in our study 25 were female and 35 were male. The 
mean age was 40±15.1 years with minimum was 17 and maximum age 
was 76 years (Table 1). A rise in creatinine level was observed in 14 
cases from 1.3 to 1.9 but it was found a transient rise because when 
repeated after 2 weeks all levels recovered to base line normal values. 
Complete Stone clearance was observed in 52 cases and only 08 patients 
underwent ancillary procedures for removal of residual stone. Infracos-
tal approach was the most frequent approach used for surgery (Table 2). 
In only 08 cases grade I complications were observed including fever 
(in 05 patients ) and urinary leakage (in 03 patients) from nephrostomy 
site which were managed with dressing and urostomy bag application. 
There was no thoracic complication in supracostal approach and no 
secondary PCNL needed.



33

Urology Open Access Open Journal

Review | Volume I | Number 2|

DIscussIOn
Kidney stone comprise a serious worldwide health concern. An untreat-
ed renal stone may cause severe sepsis and may lead to damage of the 
kidney. Therefore, its removal is the main goal of urologist to relive any 
obstruction, prevention of recurrence of stone, to eradicate any associ-
ated infection.11 Our region Pakistan is situated in afro Asian stone belt 
(stretching from Egypt, middle east, Iran, Pakistan, India, Thailand up 
to Indonesia and the Philippines) and has consistently reported a high 
incidence of urolithiasis.12

 When stone is present in both kidneys, it makes this goal, a 
challenge to urologist. If PCNL is indicated, it can be proceeded on both 
side simultaneously. Previously bilateral renal stones were treated with 
staged PCNL by treating single kidney at one operation. Several authors 
have shared their experiences regarding simultaneous bilateral PCNL 
but very limited local data available with such variables. Colon et al re-
ported simultaneous bilateral PCNL for the first time in 1987.13 After 
that many surgeons also reported good results of simultaneous bilateral 
PCNL instead of single staged PCNL.14

 In literature only limited scientific data is available regarding 

simultaneous bilateral PCNL or regarding proceeding for the second 
side PCNL simultaneously after completion of first side. Ugras et al re-
ported drop in hemoglobin intraoperatively as a criterion to proceed for 
second side.15 Besides hemoglobin other important factors that should 
be considered before proceeding to the next side PCNL are prolonged 
operative time, hemodynamic instability and metabolic abnormalities 
like hyponatremia identified during the procedure on intraoperative 
laboratory test. If all these parameters allow than to proceed for the 
second side PCNL.16 In our study contralateral PCNL was done when 
the first side PCNL was completed and discussion with the anesthetist 
regarding hemodynamic stability of the patient.

 Which side to operate first is another important question. 
Some urologist selects to treat more stone burden first and others pre-
fer to treat small stone size first. Some urologist prefers to treat more 
symptomatic stone first. Obstructed kidney should be the priority. In 
selecting obstructive side first has an advantage to save the obstructive 
kidney in case if other side needs staged PCNL at the next surgery. In 
our study similar criteria was followed like to treat obstructed or more 
symptomatic kidney to treat first.

 The possible concerns to attempt simultaneous bilateral 
PCNL is excessive blood loss during the procedure and the need for 
blood transfusion. Multiple studies reported different results for blood 
transfusion from 4 percent to 28% which is also comparable with our 
study (16.7%).14,17,18

 Besides transfusion and bleeding, Troxel and Low showed 
the complication rate of 26% fever in their study which is the most 
common complication of PCNL but observed in less numbers (8.3%)  
in our study.19

 Desai and colleagues also reported a similar study of simulta-
neous bilateral PCNL in 45 patients with similar parameters like mean 
hospital stay of (3.5 days’ vs 6 days), but higher rate of secondary PCNL 
(13% vs 0%).13

 In another series reported by Wang et al who reported a ran-
domized trial simultaneous bilateral PCNL with staged PCNL in 50 pa-
tients and 48 patients respectively, he reported prolonged operative du-
ration of 269 min and he did not mention the parameter for secondary 
PCNL in his series. But stone clearance in both studies is comparable 
with the rate of 77% vs 86.7% in our series. Besides these no significant 
complications noted in the study like hydrothorax reported in his stud-
ies.20

 The important concern of deterioration of renal functions 
after simultaneous bilateral PCNL as increase in post-operative creati-
nine levels is one of the parameters in our study while not reported in 
many studies. In our study significant renal functions deterioration oc-
curs immediately after procedure however this change was found tem-
porarily and when renal functions were repeated in follow up clinical 
visit there was no significant difference in serum creatinine values as 
compared to the baseline values. Similar results were also reported in 
some other studies showing the safety of simultaneous procedure.13,18

 In view of all these parameters simultaneous bilateral PCNL 
should be considered as a safe and feasible option for a surgeon by 
which the cost of one procedure can be saved including laboratory 
work up for staged PCNL, anesthesia and drugs can also be saved, it 
also includes only single hospital stay as also reported by KuKreja et al 
in his study.21

VARIABLE MEAN ± S.D MINIMUM 
VALUE

MAXIMUM 
VALUE

AGE (YEARS) 40 ± 15.1 17 76
BMI 22.7 ± 4.5 14 33
SIZE OF STONE IN RIGHT KIDNEY(cm) 2.4 ± 0.8 1.0 4.0
SIZE OF STONE IN LEFT KIDNEY (cm) 2.2 ±0.9 1.0 5.0
HOSPITAL STAY (days) 3.5 ± 0.7 3.0 6.0
OPERATIVE TIME (minutes) 144.9 ± 31 90 210
PRE OPERATIVE CREATININE(mg/dl) 0.96 ± 0.1 0.5 1.3
POST OPERATIVE CREATININE (mg/dl) 1.1 ± 0.2 0.7 1.9
CREATININE AT 15TH DAY FOLLOW UP 
(mg/dl) 0.94 ± 0.17 0.4 1.2

PRE OPERATIVE HEMOGLOBIN (gm/dl) 13.7 ± 2.1 10.8 17.7
POST OPERATIVE HEMOGLOBIN (gm/dl) 11.0 ± 2.1 7.2 15.0

Table 1.  Demographic details and Clinical parameters of patients.

Variable N (%)

Gender
Male 35 (58.6)
Female 25(41.7)

Approach
Supracostal 05 (8.3)
Infracostal 38 (63.3)
Both 17 (28.3)

Stone clearance
Complete 52 (86.7)
Incomplete 08 (13.3)

Ancillary procedure
ESWL 08 (13.3)
URS 02 (3.3)
2®PCNL 00 ( 0)

No of stones
Single 29 (48.3)
Multiple 31 (51.7)

Blood transfusion 10 (16.7)
Post-operative creatinine >1.2 14 (23.3)
Nephrostomy 20 (33.3)

complications
Fever 05 (8.3)
Urinary leakage 03 (05)

Table 2.  Categorical variables of patients.



34

Urology Open Access Open Journal

Review | Volume I | Number 2|

 In the view of the above discussion, this study proved the 
modern day technique of simultaneous bilateral PCNL is safe and cost 
effective. There is no objective reason to hold back the decision of per-
forming staged PCNL in bilateral renal stones until indicated.

lIMItAtIOns Of the stuDy
The evident limitation of the study is the retrospective nature of data. 
Larger sample size may give better representation in future trials. The 
pediatric population may also be included in future studies.

cOnclusIOn
This study based on a single Centre experience from a developing coun-
try; Pakistan reveals that simultaneous bilateral PCNL is a safe and cost- 
effective option in cases of bilateral renal calculi. It is associated with 
low morbidity, shorter hospital stays, high stone free rates, and early re-
turn-to-normal activity. Therefore, simultaneous bilateral PCNL should 
be considered an acceptable treatment option for patients with bilateral 
stone burden warranting percutaneous management. Further treatment 
protocols and guidelines can be formed by similar studies conducted 
prospectively.

cOnflIcts Of Interest 
None.
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