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ABSTRACT
Objective: Management of nephrolithiasis during pregnancy can be challenging because of the potential 
risks to the mother and fetus. Diagnosis and treatment can be a dilemma owing to the anatomical and physi-
ological changes, besides the limitation in the use of X-rays. The aim of this article was to identify any case 
series or case reports where percutaneous nephrolithotomy (PCNL) was used as a treatment modality for 
nephrolithiasis in pregnancy.

Material and methods: A review of the literature was performed using Medline, EMBASE, CINAHL, and 
Scopus from 1990 to October 2019. A search was conducted using the following search terms: “urolithiasis,” 
“renal stones,” “stone disease,” “kidney stones,” “pregnancy,” “pregnant,” “percutaneous nephrolithotomy,” 
“PNL,” and “PCNL.” The initial search strategy retrieved 52 articles, but after going through them, only 7 
were suitable for inclusion in this review.

Results: Overall, seven studies reported regarding 16 patients who underwent PCNL procedure during 
pregnancy. The patients were aged 18–34 years and had the procedure between 11 and 32 weeks of gestation. 
Most stones were in the renal pelvis or pelvic-ureteric junction and sized 8–40 mm, with the most common 
indication for the intervention being refractory pain. Most treatments used ultrasound guidance, and X-ray 
fluoroscopy was employed only in two cases. No complications occurred to the mother or fetus in any of the 
case reports, suggesting that PCNL is a safe and feasible treatment for patients with persistent symptoms 
when conservative treatment has failed.

Conclusion: All the reported cases of PCNL achieved stone-free status with no complications. Although 
PCNL has been evidenced to be safe, it must be performed by experienced endourologists after careful con-
sultation with the obstetricians. Patient counseling and multidisciplinary team decision-making are para-
mount in such complex scenarios.

Keywords: Kidney stones; PCNL; percutaneous nephrolithotomy; pregnancy; outcomes; urolithiasis.

Introduction

Management of nephrolithiasis during preg-
nancy can be challenging because of the poten-
tial risks to the mother and fetus.[1] The obstet-
ric complications of renal calculi include the 
premature onset of labor, gestational diabetes 
mellitus, higher incidence of cesarean section, 
obstructive uropathy, pre-eclampsia, and hy-
pertension.[2,3] The incidence of urinary calculi 
during pregnancy is approximately 1 in 1200.[4] 
Over 80% of patients present with this condi-
tion in their second or third trimester. The risk 
of stone formation is roughly three times higher 
in multiparous than primiparous women.[5] Fur-
thermore, stone formation is associated with 

pre-existing renal disease and hypertension.[6] 
Diagnosis can be difficult, and management can 
be a dilemma owing to the limitation in the use 
of X-rays and shock wave lithotripsy.[7]

Normal anatomic changes within the urinary 
tract that occurs during pregnancy cause physi-
ological hydronephrosis (up to 90% on the 
right side and 67% on the left side).[8] Various 
theories have been postulated regarding ure-
teral obstruction, dilatation, and urinary stasis 
leading to the stone formation during preg-
nancy (Table 1).[2,9] Traditionally, nephrostomy 
insertion or ureteral stent insertion have been 
common practice. Nonetheless, definitive man-
agement is warranted occasionally for symp-
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tomatic renal stones during pregnancy, especially when conser-
vative management has failed.[10] During the 1970s, percutaneous 
nephrolithotomy (PCNL) was described as a minimally invasive 
therapeutic option to treat kidney stones. With further advance-
ments, PCNL has proven to be better when treating large and 
multiple renal stones.[11,12] However, the need for fluoroscopy, 
prone positioning, and general anesthesia preclude PCNL from 
being routinely recommended during pregnancy. Nevertheless, 
few case reports have described PCNL during pregnancy with 
no major complications, suggesting it to be a feasible option 
when performed by experienced hands. The aim of this article 

was to provide a synopsis of PCNL, review the case reports, 
identify key features, and learning points from them.

Methods and search strategy

A literature search was performed using Medline, EMBASE, 
CINAHL, and Scopus databases from 1990 to October 2019. 
Abstracts, case series, and suitable case reports were used for 
this review. The inclusion criterion was stone disease during 
pregnancy treated using PCNL, obtained from all publications 
in the English language. The search terms used were “urinary 
calculi,” “stones,” “urolithiasis,” “renal stones,” “stone dis-
ease,” and “pregnancy.” Medical Subject Heading phrases in-
cluded “kidney stones AND pregnancy,” “urolithiasis AND 
pregnancy,” and “PCNL AND pregnancy.” This search strategy 
retrieved 709, 52, and 13 articles, respectively. After careful 
evaluation, eligible articles were included for the final review.

Results

Overall, seven studies had reported regarding 16 patients who 
underwent PCNL procedure during pregnancy (Table 2).[13-19] 
The patients were aged 18-34 years and had the procedure be-
tween 11 and 32 weeks of gestation. Most stones were noted 
in the renal pelvis or pelvic-ureteric junction (PUJ) and sized 
8-40 mm. Of these patients, 4 (25%) had a preoperative stent 
in situ, and the most common indication for intervention was 
refractory pain. The nephroscope size used was 26-30 F. Of the 
reported cases, 10 patients had general anesthesia, and 4 had 
spinal anesthesia. Most treatments used ultrasound (US) guid-
ance, with X-ray fluoroscopy being used only in two cases. No 
complications occurred in the mother or fetus in any of the case 
reports, suggesting that PCNL is a safe and feasible treatment 
for patients with persistent symptoms when conservative treat-
ment has failed (Table 3).

The initial case reports by Kavoussi et al.[13] in 1992 revealed 
six patients between 12 and 32 weeks of pregnancy who pre-
sented with stone disease. All patients were treated with a 
nephrostomy tube, and only two patients underwent PCNL at 
29 and 32 weeks with no postoperative complications. Shah 
et al.[14] reported PCNL to treat an 18-mm renal calculus ob-
structing the PUJ in a 33-year old pregnant patient at 14 weeks 
gestation period. Documented X-ray radiation exposure was 
6 seconds confined to the right kidney. No complications oc-
curred in the patient or fetus. In 2005, Toth et al.[15] described 
a case of a 31-year-old, 11-week pregnant female who had re-
calcitrant pain because of an 8-mm stone located in the lower 
calyx. As she was in the first trimester, the use of X-rays was 
avoided. The procedure was performed under left lateral spi-
nal anesthesia initially, and then the patient was placed in the 
prone position. The tract dilatation was controlled under US 

•	 PCNL during pregnancy is feasible, but it should be tailored 
for an individual patient.

•	 Patient counselling and multi-disciplinary team decision mak-
ing are paramount.

•	 It must be performed by experienced endourologists working 
closely with obstetricians.

Main Points:

Table 1. Summary–Changes in pregnancy, etiology of sto-
nes in pregnancy, and indications for surgical management

Changes during pregnancy

•	 Increase in renal size and volume

•	 Dilatation of pyelocalcyceal system

•	 Increase in plasma flow and glomerular filtration rate

•	 Increased uric acid and glucose excretion

•	 Hydroureter (right > left)

•	 Reduced peristalsis

•	 Increased vesicoureteral reflux

Factors that lead to renal stone formation in pregnancy

•	 Urinary tract dilatation during pregnancy and postpartum up to 6 
weeks

•	 Increased glomerular filtration rate results in urine stasis and 
super-saturation of the mineral components of urinary calculi

•	 Alterations in urine pH secondary to dietary habits

Summary of indications for surgical management

•	 Persistent pain

•	 Untreated infection

•	 Fever

•	 Progressive hydronephrosis

•	 Obstructed single kidney
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guidance. The stone was then removed from the lower calyx 
with stone forceps, with no complications.

Fregonesi et al.[16] treated a 24-year-old female patient at 22 
weeks of pregnancy with PCNL under US guidance in a supine 
position. No complications were observed. Basiri et al.[17] report-
ed their experience with three patients who were pregnant at 16, 
20, and 28 weeks, respectively. US imaging was used in these 
cases with the insertion of a temporary nephrostomy catheter. 
No complications were reported in this series. Giusti et al.[18] de-
scribed their experience in a 27-year-old female who presented 
with right-sided reno-ureteral colic with episodes of hematuria, 
irritation of the lower urinary tract, and pyrexia. Interestingly, 
the patient had undergone a double-J (DJ) stent placement for 
similar symptoms. She was lost to follow-up, and at the time of 
presentation, she was in the thirteenth week of pregnancy. US 
revealed a 40-mm stone in the renal pelvis and a 45-mm stone 
at the distal end of the previously inserted DJ stent. Calcifica-
tions were noted along the ureteral tract. She was initially man-
aged with a nephrostomy tube and observation as an inpatient. 
However, because of persistent bladder irritation, flank and ab-
dominal pain, PCNL was performed under US guidance to re-
move the stone and the encrusted stent. The patient’s recovery 
was uneventful, and she completed the pregnancy without any 
complications. More recently, Hosseini et al.[19] presented their 
series on seven pregnant females with refractory pain because of 
obstructive renal stones. All patients underwent PCNL under US 
guidance successfully without any complications.

Discussion

Role of initial drainage for urolithiasis in pregnancy
Urolithiasis during pregnancy is rare but theoretically can lead 
to significant morbidity to the mother and fetus. In a majority 

of symptomatic patients, calculi pass with conservative man-
agement without any sequelae.[17,20] However, 30% of patients 
experience fever, infection, chronic pain, and hydronephrosis-
the potential indications for surgical intervention. Guidelines 
recommend placement of nephrostomy or ureteral stent ini-
tially for symptomatic pregnant women with renal calculi.[21,22] 
These interventions are occasionally not tolerated because of 
the requirement of periodic exchange every 6-8 weeks. Pa-
tients have reported discomfort carrying a nephrostomy tube 
and being bothered by the irritative lower urinary tract symp-
toms (LUTS) associated with DJ stents. Another concern is the 
encrustation of the DJ stent, which mandates further interven-
tion.[23] When the symptoms become unbearable, and the tem-
porary options have failed, definitive intervention is warranted. 
In such patients, PCNL seems feasible, and the illustrated case 
reports have revealed it to be a safe procedure. Per the Euro-
pean Association of Urology (EAU) guidelines, even though 
PCNL is feasible during pregnancy, the procedure remains an 
individual decision and should be performed only at experi-
enced centers.[21]

Role of imaging in PCNL during pregnancy
PCNL during pregnancy seems to have been performed at high-
volume centers specializing in supine PCNLs with experience in 
US-guided access for it.[10,24,25] Basiri et al.[10] had published their 
results with X-ray-free, supine PCNL in 19 patients previously. 
They described a few tips to ensure safety and efficacy, such 
as applying the needle holder under US guidance to achieve 
a highly accurate entry into the selected target calyx, with the 
US facilitating to check the depth of dilator insertion. The tract 
was dilated with a single-shot technique, and the US was used 
from the anterior abdominal wall.[17,24] In addition, Hosseini had 
previously described the feasibility of US-guided PCNL in 357 
patients in either the lateral or supine positions.[19,24] PCNL has 
been performed in the supine, flank, and prone-flexed positions 
by using X-ray, ultrasonography, and computed tomography 
scan.[20-22] A supine position may be more suitable for pregnant 
women. Most authors have recommended a US-guided proce-
dure because this reduces radiation exposure and increases the 
accuracy of placement.

Role of anesthesia in PCNL during pregnancy
A general anesthetic is avoided typically in the first trimester 
owing to the risk of morphogenetic anomaly from exposure to 
volatile gases. Furthermore, in the second trimester, the fetal risk 
is low, and in the final trimester, there are issues with positioning 
the patient because of the gravid uterus compressing the ureter. 
With advancements in general anesthesia, definitive procedures, 
such as PCNL, can be offered in selective and appropriately 
counseled patients. Nonetheless, safety and feasibility of PCNL 
under regional anesthesia in the general population have been 
described.[25-27]

Table 3. Summary of indications for PCNL during preg-
nancy (listed in the case reports included in our review)

Single obstructed kidney.

Stones greater than 20 mm3, staghorn calculus, stones in CKD.

Refractory and stent-related pain.

Persistent UTI.

Necessity for stent change (every 6–8 weeks to avoid encrustation).

Stent encrustation (hypercalciuria, hyperuricosuria of pregnancy).

Failure of conservative management.

Failure of nephrostomy tube (bacterial colonization, mishandling 
of nephrostomy tube, dislodgement).

PCNL: percutaneous nephrolithotomy; CKD: chronic kidney disease; UTI: urinary 
tract infection
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Indications, tips, and tricks for PCNL during pregnancy
Specific technical tips have been identified during this analysis. 
In most cases, PCNL was performed in the supine position. The 
main advantage was the easy access to the urethra and ureteral 
orifice. However, Hosseini et al.[24,25] have reported excellent re-
sults with prone position. Basiri et al.[10] reported that applying 
the needle holder under USS guidance resulted in a highly ac-
curate entry into the selected target calyx. Moreover, the dilator 
was used under USS guidance to measure the depth and achieve 
accurate triangulation. USS has been invaluable in measuring 
the pelvic diameter and color Dopplers aid the surgeon with 
their improved imaging.[17] In an earlier study, Toth et al.[15] de-
scribed the use of methylene blue dye to identify the location 
before puncturing the collecting system.

Over the last decade, PCNL has evolved into being minimally 
invasive with smaller sized tracts and excellent outcomes in pa-
tients with chronic kidney disease and solitary kidney, as well as 
the pediatric patients.[28-30] However, per the guidelines, conser-
vative management should be the initial step during pregnancy.
[21,22] Nonetheless, in cases with recurrent or persistent symptoms 
where the conservative approach is impossible, PCNL could be 
performed for definitive management after appropriate counseling.

Role of ureteroscopy in stone disease during pregnancy
Ureteroscopy (URS) has been increasingly performed for stone 
disease during pregnancy.[31] Even though high success rates 
have been achieved, evidence suggests a rise in the risk of com-
plications related to the procedure. Nevertheless, advancements 
in procedural technique, laser technology, and costs associated 
with it have led to the rise in these procedures.[32-34] EAU guide-
lines suggest non-urgent URS should be performed in the sec-
ond trimester, and when compared with temporary DJ stenting, 
it results in fewer needs for stent exchange, less irritative LUTS, 
and better patient satisfaction.[21]

Strengths, limitations, and areas of future research
Our study is one of the first reviews on PCNL for stone disease 
during pregnancy. Even though this is a comprehensive study, 
data is limited to small retrospective case series or case reports 
and hence prone to publication bias. Nonetheless, it serves as 
a useful guide for endourologists and provides essential tips 
and tricks to both clinicians and patients to handle such dif-
ficult situations. Considering it is a specialized procedure, it 
should be conducted at high-volume endourological centers in 
close collaboration with obstetricians and radiologists. There-
fore, future studies should explore the definition of stone-free 
rate and quality of life in such patients because it will facili-
tate the standardization of outcomes with a patient-centered 
approach.[35,36] Similarly, the role of newer minimally invasive 
PCNL techniques and the cost of these procedures need to be 
explored further.[37]

Conclusion

All the reported cases of PCNL during pregnancy achieved 
stone-free status with no complications. Even though PCNL has 
been evidenced to be safe, it must be performed by experienced 
endourologists after careful consultation with the obstetricians, 
radiologists, and anesthetists. Moreover, patient counseling and 
multidisciplinary team decision-making are paramount in such 
complex scenarios.

Peer-review: This manuscript was prepared by the invitation of the 
Editorial Board and its scientific evaluation was carried out by the Edi-
torial Board.

Author Contributions: Concept - B.K.S.; Design - B.K.S., M.R.; Su-
pervision - B.K.S.; Materials - M.R.; Data Collection and/or Processing 
- M.R.; Analysis and/or Interpretation - M.R.; Literature Search - M.R.; 
Writing Manuscript - M.R.; Critical Review B.K.S.

Conflict of Interest: The authors have no conflicts of interest to de-
clare.

Financial Disclosure: The authors declared that this study has received 
no financial support.

References

1.	 Semins MJ, Matlaga BR. Kidney stones during pregnancy. Nat 
Rev Urol 2014;11:163-8. [CrossRef]

2.	 Swanson SK, Heilman RL, Eversman WG. Urinary tract stones in 
pregnancy. Surg Clin North Am 1995; 75: 123-42. [CrossRef]

3.	 Lifshitz DA, Lingeman JE, authors. Ureteroscopy as a first line in-
tervention for ureteral calculi in pregnancy. J Endourol 2002;16:19-
22. [CrossRef]

4.	 Butler EL, Cox SM, Eberts EG, Cunningham FG. Symptom-
atic nephrolithiasis, complicating pregnancy. Obstet Gynecol 
2000;96:753-6. [CrossRef]

5.	 Drago JR, Rohner TJ Jr, Chez RA, Management of urinary calculi 
in pregnancy. Urology 1982;20:578-81. [CrossRef]

6.	 Swartz MA, Lydon-Rochelle MT, Simon D, Wright JL, Por-
ter MP. Admission for nephrolithiasis in pregnancy and risk of 
adverse birth outcomes. Obstet Gynecol 2007;109:1099-104. 
[CrossRef]

7.	 Buchholz NP, Biyabani R, Sulaiman MN, Talati. Urolithiasis in 
pregnancy - a clinical challenge. Eur J Obstet Gynecol Reprod 
Biol 1998;80:25-9. [CrossRef]

8.	 Peake SL, Roxburg hHB, Langlois SL. Ultrasonic assessment 
of hydronephrosis of pregnancy. Radiology 1983;146:167-70. 
[CrossRef]

9.	 Harrow BR, Sloane Jam Salhanick L. Etiology of hydronephrosis 
of pregnancy. Surg Gynaec Obstet 1964;11:1042-8.

10.	 Basiri A, Mohammadi Sichani M, Hosseini SR, Moradi Vadjargah 
A, Shakhssalim N, Nasseh H. X-ray-free percutaneous nephroli-
thotomy in supine position with ultrasound guidance. World J Urol 
2010;28:239-44. [CrossRef]

93Ramachandra and Somani. Safety and efficacy of PCNL during pregnancy

https://doi.org/10.1038/nrurol.2014.17
https://doi.org/10.1016/S0039-6109(16)46539-4
https://doi.org/10.1089/089277902753483664
https://doi.org/10.1016/S0029-7844(00)01017-6
https://doi.org/10.1016/0090-4295(82)90302-8
https://doi.org/10.1097/01.AOG.0000259941.90919.c0
https://doi.org/10.1016/S0301-2115(98)00074-8
https://doi.org/10.1148/radiology.146.1.6849041
https://doi.org/10.1007/s00345-009-0451-8


11.	 Alken P, Hutschenreiter G, Günther R. Percutaneous kidney stone 
removal. Eur Urol 1982;8:304-11. [CrossRef]

12.	 Osman M, Wendt-Nordahl G, Heger K, Michel MS, Alken P, Knoll 
T. Percutaneous nephrolithotomy with ultrasonography-guided re-
nal access: experience from over 300 cases. BJU Int 2005;96:875-
8. [CrossRef]

13.	 Kavoussi LR, Albala DM, Basler JW, Apte S, Clayman RV. Per-
cutaneous management of urolithiasis during pregnancy. J Urol 
1992;148:1069-71. [CrossRef]

14.	 Shah A, Chandak P, Tiptaft R, Glass J, Dasgupta P. Percutaneous 
nephrolithotomy in early pregnancy. Int J Clin Pract 2004;58:809-
10. [CrossRef]

15.	 Toth C, Toth G, Varga A, Flasko T, Salah MA. Percutaneous neph-
rolithotomy in early pregnancy. Int Urol Nephrol 2005;37:1-3. 
[CrossRef]

16.	 Fregonesi A, Dias FG, Saade RD, Dechaalani V, Reis LO. Chal-
lenges on percutaneous nephrolithotomy in pregnancy: Su-
pine position approach through ultrasound guidance. Urol Ann 
2013;5:197-9. [CrossRef]

17.	 Basiri A, Nouralizadeh A, Kashi AH, Radfar MH, Nasiri M, Zein-
ali M, et al. X-Ray Free Minimally Invasive Surgery for Urolithia-
sis in Pregnancy. Urol J 2016;13:2496-501.

18.	 Giusti G, Abate D, De lIsa A. Percutaneous approach to a compli-
cated case of nephrolithiasis in a pregnant woman: A case study. J 
Endourol Case Rep 2016;2:84-6. [CrossRef]

19.	 Hosseini MM, Hassanpour A, Eslahi A, Malekmakan L. Percuta-
neous Nephrolithotomy During Early Pregnancy in Urgent Situa-
tions: Is It Feasible and Safe? Urol J 2017;14:5034-7.

20.	 Somani BK, Dellis A, Liatsikos E, Skolarikos A. review on diagno-
sis and management of urolithiasis in pregnancy: an ESUT practical 
guide for urologists. World J Urol 2017;35:1637-49. [CrossRef]

21.	 Turk C, Skolarikos A, Neisius A, Petrik A, Seitz C, Thomas K. 
EAU guidelines on Urolithiasis. Available from: https://uroweb.
org/guideline/urolithiasis/ (accessed 1 Jan 2020).

22.	 Assimos D, Krambeck A, Miller NL, Monga M, Murad H, Nelson 
CP, et al. Surgical management of stones: AUA/Endourology soci-
ety guidelines (2016). https://www.auanet.org/guidelines/kidney-
stones-surgical-management-guideline (accessed 1 Jan 2020).

23.	 Pais VM, Jr., Chew B, Shaw O, Hyams ES, Matlaga B, Venkatesh 
R, et al. Percutaneous nephrolithotomy for removal of encrusted 
ureteral stents: a multicenter study. J Endourol 2014;28:1188-91. 
[CrossRef]

24.	 Hosseini, MM, Yousefi A, Rastegari M. Pure ultrasonography-
guided radiation free percutaneous nephrolithotomy: report of 357 
cases. Springerplus 2015:4:313. [CrossRef]

25.	 Nouralizadeh A, Ziaee SA, Hosseini Sharifi SH, Basiri A, Tabibi 
A, Sharifiaghdas F, et al. Comparison of percutaneous nephroli-
thotomy under spinal versus general anesthesia: a randomized 
clinical trial. J Endourol 2013;27:974-8. [CrossRef]

26.	 Kuzgunbay B, Turunc T, Akin S, Ergenoglu P, Aribogan A, Oz-
kardes H. Percutaneous nephrolithotomy under general versus 
combined spinal-epidural anesthesia. J Endourol 2009;23:1835-8. 
[CrossRef]

27.	 Singh V, Sinha RJ, Sankhwar SN, Malik A. A prospective random-
ized study comparing percutaneous nephrolithotomy under com-
bined spinal-epidural anesthesia with percutaneous nephrolithoto-
my under general anaesthesia. Urol Int 2011;87:293-8. [CrossRef]

28.	 Jones P, Aboumarzouk OM, Zelhof B, Mokete M, Rai BP, Somani 
BK. Percutaneous Nephrolithotomy in Patients With Chronic 
Kidney Disease: Efficacy and Safety. Urology 2017;108:1-6. 
[CrossRef]

29.	 Jones P, Bennett G, Aboumarzouk OM, Griffin S, Somani BK. 
Role of Minimally Invasive Percutaneous Nephrolithotomy 
Techniques-Micro and Ultra-Mini PCNL (<15F) in the Pediatric 
Population: A Systematic Review. J Endourol 2017;31:816-24. 
[CrossRef]

30.	 Jones P, Aboumarzouk O, Rai BP, Somani BK. Percutaneous neph-
rolithotomy for stones in solitary kidney: Evidence from a system-
atic review. Urology 2017;103:12-8. [CrossRef]

31.	 Ishii H, Aboumarzouk O, Somani BK. Current status of ureteros-
copy for Stone Disease in Pregnancy. Urolithiasis 2014;42:1-7. 
[CrossRef]

32.	 Somani BK, Aboumarzouk O, Srivastava A, Traxer O. Tips 
and tricks of Flexible Ureterorenoscopy. Urol Ann 2013;5:1-6. 
[CrossRef]

33.	 Kronenberg P, Somani BK. Advances in Lasers for the treatment of 
stones. Curr Urol Rep 2018;19:45. [CrossRef]

34.	 Somani BK, Robertson A, Kata SG. Decreasing cost of Flexible 
ureterorenoscopic procedures: Cost volume relationship. Urology 
2011;78:528-30. [CrossRef]

35.	 Somani BK, Desai M, Traxer O, Lahme S. Stone free rate (SFR): A 
new proposal for defining levels of SFR. Urolithiasis 2014;42:95. 
[CrossRef]

36.	 New F, Somani BK. A complete world literature review of Qual-
ity of life in patients with kidney stone disease. Curr Urol Rep 
2016;17:88. [CrossRef]

37.	 Wright A, Rukin N, Smith D, De la Rosette J, Somani BK. 'Mini, 
ultra, micro' - nomenclature and cost of these new minimally inva-
sive percutaneous nephrolithotomy (PCNL) techniques. Ther Adv 
Urol 2016;8:142-6. [CrossRef]

94
Turk J Urol 2020; 46(2): 89-94
DOI:10.5152/tud.2020.20002

https://doi.org/10.1159/000473540
https://doi.org/10.1111/j.1464-410X.2005.05749.x
https://doi.org/10.1016/S0022-5347(17)36820-9
https://doi.org/10.1111/j.1368-5031.2004.00047.x
https://doi.org/10.1007/s11255-004-6087-0
https://doi.org/10.4103/0974-7796.115750
https://doi.org/10.1089/cren.2016.0040
https://doi.org/10.1007/s00345-017-2037-1
https://doi.org/10.1089/end.2014.0004
https://doi.org/10.1186/s40064-015-1078-4
https://doi.org/10.1089/end.2013.0145
https://doi.org/10.1089/end.2009.0261
https://doi.org/10.1159/000329796
https://doi.org/10.1016/j.urology.2017.05.019
https://doi.org/10.1089/end.2017.0136
https://doi.org/10.1016/j.urology.2016.10.022
https://doi.org/10.1007/s00240-013-0635-y
https://doi.org/10.4103/0974-7796.106869
https://doi.org/10.1007/s11934-018-0807-y
https://doi.org/10.1016/j.urology.2010.12.073
https://doi.org/10.1007/s00240-013-0630-3
https://doi.org/10.1007/s11934-016-0647-6
https://doi.org/10.1177/1756287215617674



