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Abstract

Objective: The aim of the present study was to describe the results of 
a case series of laparoscopic pyelolithotomies and ureterolithotomies 
performed at the Hospital General de México and demonstrate that the 
laparoscopic management still has a place among the therapeutic op-
tions in our country.   
Material and methods: Retrospective analysis on patients that un-
derwent laparoscopic pyelolithotomy or laparoscopic ureterolithotomy, 
within the time frame of 2013 and 2022. Intraoperative variables of 
blood loss, surgery duration, and complications; and the postoperative 
variables of hospital stay, time to double-J stent removal, and complica-
tions were analyzed.  
Results: 46 underwent laparoscopic pyelolithotomy and 29 underwent 
laparoscopic ureterolithotomy. Mean patient age was 45 years. For-
ty-three of the procedures were right-sided, 31 were left-sided, and 
there was one case of ectopic pelvic kidney. The pyelolithotomy results 
were: stone size of 24x20mm (8.8-60 x 5-60), 1034 HU, S.T.O.N.E. score 
of 6, surgery duration of 124 min, blood loss of 72ml, and hospital stay 
of 2.3 days. The ureterolithotomy results were: stone size of 22x11mm 
(10-80mm x 7.8-20), 980 HU, surgery duration of 101min, blood loss 
of 31ml, and hospital stay of 2.4 days. There were 3 intraoperative com-
plications and 4 postoperative complications. 
Conclusión: Laparoscopic surgery can be a feasible and reproducible 
alternative to endourologic management, with good results, in large 
volume (>20mm) single stones. 
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Resumen 

Objetivo: El objetivo del estudio es describir los resultados de la serie 
de pielolitotomías y ureterolitotomías laparoscópicas del Hospital Ge-
neral de México.
Material y métodos: Análisis retrospectivo de pacientes operados de 
pielolitotomía y ureterolitotomía laparoscópica entre 2013 y 2022. Se 
analizaron el tamaño del lito, sangrado, tiempo quirúrgico, complica-
ciones, estancia intrahospitalaria, tiempo a retiro de catéter doble J y 
complicaciones.
Resultados: Fueron 46 pielolitotomías y 29 ureterolitotomías. 54% 
fueron hombres, con una media de edad de 45 años. Los resultados 
de las pielolitotomías fueron: medidas promedio de los litos fueron de 
24x20mm con 1034 UH y un puntaje STONE promedio de 6; tiempo 
quirúrgico promedio de 124 min, sangrado promedio de 72ml, con 
estancia promedio de 2.3 días. Las ureterolitotomías mostraron una 
medida promedio de los litos fue de 22x11mm con 980 UH; tiempo 
quirúrgico promedio de 101min, sangrado promedio de 31ml, con es-
tancia promedio de 2.4 días.
Conclusión: En litos únicos, de gran volumen (>20mm), tanto en uréter 
como pelvis renal, la cirugía laparoscópica puede ser una alternativa 
factible y reproducible al manejo endourológico con buenos resultados.

Palabras clave:  

Pielolitotomía, 

ureterolitotomía, 

laparoscopía, litiasis

Introduction 

Urinary lithiasis is an important health problem 

worldwide, with a growing prevalence in the 

past 25 years, and a global incidence of about 

10 %.(1) Its prevalence and incidence vary ac-

cording to age, sex, race, geographic location, 

climate, etc. The disease has a higher prevalence 

in men than in women (12 % vs 6 %) and there is 

a greater prevalence in the fifth decade of life.(2)

In Mexico, there are few epidemiologic re-

ports on this disease, but we know it is a great 

national health problem, given that hospitaliza-

tions due to urolithiasis are reported at a mean 

4.35 per 100 000 inhabitants.  In addition, there 

are states, such as Yucatán, in which prevalence 

and incidence are much higher, at around 350 to 

400 cases per year, with an annual hospitaliza-

tion figure of 12.53 per 100 000 inhabitants.(3) 

The treatment of urinary lithiasis has evol-

ved importantly over the past decades, from 

open surgeries with large incisions and great 

damage to the renal parenchyma, such as occurs 

in anatrophic nephrolithotomy, to minimally 

invasive procedures performed through 4.8 Fr 

tracts and with laser energy, such as occurs in 

micro-percutaneous nephrolithotomy.(4,5) 

The final goal in the management of urinary 

lithiasis is for the patient to be free of stones 

through the lowest number of procedures 

possible and with no complications.(6) The cu-

rrent international guidelines recommend that 

management preferably be performed endosco-

pically or through extracorporeal shock wave 

lithotripsy (ESWL), the latter of which is not 

widely used in Mexico. Regarding endoscopic 
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management, the two standard procedures are 

ureteroscopy (URS) and percutaneous nephro-

lithotomy (PCNL). Management through one 

procedure or the other is determined by stone 

size and location.(7,8) The guidelines also refer 

to laparoscopic, robotic, or open management, 

in cases in which endourologic access is not 

possible or has failed, such as in patients with 

anatomic anomalies: ectopic kidneys, urete-

ropelvic junction stricture, ureteral stricture, 

malrotations, etc. 

Importantly, carrying out the abovemen-

tioned  endoscopic procedures requires a large 

amount of fixed and disposable devices, such 

as ureteral catheters, double-J stents, ureteral 

sheaths, hydrophilic guidewires, semirigid 

ureteroscopes, flexible ureteroscopes, nephros-

copes, dilators, extraction baskets, lasers, etc., 

resulting in a very costly procedure whose 

availability is often suboptimal.(9–11) Likewise, 

because the prevalence of lithiasis is so high in 

hospitals such as ours, there tends to be a long 

wait for surgery, which is also a problem for 

stone resolution in those patients.   

Laparoscopy is a form of minimally inva-

sive surgery that has been shown to provide  

faster recovery, less blood loss, less postopera-

tive pain, and shorter hospital stay, compared 

with open surgery.(12) It has increasingly grea-

ter availability, resulting in wider and more 

frequent use.

Therefore, it is relevant to present the re-

sults of the laparoscopic approach, as well as to 

demonstrate its feasibility and safety, conside-

ring it another option for the management of 

urinary lithiasis in Mexico. 

The primary aim of the present study was 

to present the stone-free rate (SFR) and in-

traoperative and postoperative complication in 

patients that underwent laparoscopic pyeloli-

thotomy (LP) or laparoscopic ureterolithotomy 

(LU) at the Hospital General de México, within 

the time frame of 2013 and 2022. The secon-

dary aims were to describe the mean stone size 

for determining a large volume stone, surgery 

duration of the two procedures, and intraope-

rative blood loss. 

Material and methods 

A retrospective descriptive analysis was ca-

rried out on patients that underwent LP and LU 

between 2013 and 2022. The research was pre-

viously approved by the local Ethical Board Re-

view (ID: 1015-220/22).  We excluded patients 

under 18 years of age, that did not have a recent 

image study (less than 6 months), and those 

with incomplete clinical file. The decisions of 

performing these procedures were either the 

stone size, the lack of endoscopic materials or 

supplies, or prolonged waiting lists for endos-

copic management. The latter due to the high 

volume demand of our third level hospital. 

The demographic variables included age, 

sex, weight, height, body mass index, the pre-

sence or absence of comorbidities (arterial 

hypertension, diabetes mellitus, or chronic kid-

ney disease), and a history of previous lithiasis 

and surgeries for its management (endoscopic, 

open, or laparoscopic); the lithiasis-related 

variables included laterality, location (renal 

pelvis, proximal ureter, middle ureter, distal 

ureter), complete or incomplete staghorn 

stone, length, width, density, and S.T.O.N.E. 

score, as well as whether the patient had a 

nephrostomy or double-J stent; the surgery-re-

lated variables included time from diagnosis to 

surgery, type of approach (transperitoneal or 

retroperitoneal), whether the procedure was 
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associated with ureteropelvic junction obstruction repair, if closure was performed with interrup-

ted or continuous sutures, whether double-J stent and drainage were placed, blood loss, surgery 

duration, days of hospital stay, time at which urinary catheter was removed, and time at which 

double-J stent was removed. Likewise, immediate complications and those at 30 days and 90 days 

were analyzed and classified, utilizing the Clavien-Dindo classification. 

The long-term follow-up included creatinine quantification, imaging studies, such as: CT scan, 

KUB or renal scintigraphy to look for recurrent lithiasis, residual stricture, or kidney function loss, 

defined as nephrectomy due to a non-functioning kidney, or hydronephrotic bag at follow-up.  

The categorical variables were expressed through frequency and the ordinal and numerical 

variables through mean and median. Those patients with missing data at follow-up will be omitted 

on the follow up results. 

The surgeries were performed by a single surgeon (JERN), who is a staff physician at the Urolo-

gy Service of the Hospital General. The authors confirm the availability of, and access to, all original 

data reported in this study

Surgical technique

Once the pneumoperitoneum was achieved, a 12mm trocar was introduced through the incision. 

Two other 5 mm trocars were placed, using the triangulation technique. The colon was medialized 

through the white line of Toldt. The ureter was identified and carefully dissected distally and proxi-

mally, until reaching the site of the stone, whether in the ureter or renal pelvis. Blunt dissection 

was gently performed with the aspirator, given that the chronic inflammatory process caused by 

the stone weakens and thins the wall of the pelvis or ureter, with the risk of tear in either one. 

After the site was identified, a longitudinal incision was made in the ureter, or transversal inci-

sion was made in the renal pelvis. The stone was distally stabilized with an intestinal forceps, while 

the hand manipulating the proximal ureter pushed and approximated the other hand, to extract the 

stone from the urinary tract, avoiding extending the incisions. 

Once the stone was extracted, it was bagged to prevent its loss in the cavity. A double-J stent 

was placed, utilizing the cephalad trocar. Lastly, in the renal pelvis, closure was carried out with 

interrupted or continuous sutures in the same direction as when it was opened. In the ureter, 

transversal closure was performed, following the Heineke-Mikulicz principle, with 3 interrupted 

sutures, utilizing polyglecaprone 25 (Monocrylâ) on a 4-0 SH non-cutting needle. A drain was 

placed, and the ports were closed (Image 1, pyelolithotomy and image 2, ureterolithotomy). 
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Image 1

Image 2

Results 

Ninety patients underwent LP or LU, within the time frame of 2013 and 2022, and 75 of them had 

the most variables to analyze. Thirty-five of the patients were women, 40 were men, and mean 

patient age was 45 years (18-72 years). All the surgeries were transperitoneal procedures, as des-

cribed above. 
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Forty-three surgeries were right-sided, 31 were left-sided, and there was 1 case of ectopic 

pelvic kidney. Forty-six of the 75 surgeries were LPs (2 in horseshoe kidney), 13 of which were 

associated with ureteropelvic junction repair. Twenty-nine surgeries were LUs (28 in the proximal 

ureter and 1 in the middle ureter). 

The SFR in the LPs was 91 %, with 4 patients having residual stones; they were calyceal stones 

that could not be extracted during that surgery time, but the main pelvic stone was completely 

extracted. The SFR in the LUs was 100 %, with respect to the stone obstructing the urinary tract. 

Table 1 shows the intraoperative laparoscopic pyelolithotomy results and Table 2 shows intraope-

rative laparoscopic ureterolithotomy results. 

Table 1. Intraoperative laparoscopic pyelolithotomy results 

Variable Results

Surgery duration (min) 124 (60-220)

Mean blood loss (ml) 72 (10-210)

Mean stone size (mm) 24x20mm (8.8-60 x 5-60) 

Mean S.T.O.N.E. score  6 (5-11)

Mean Hounsfield Units 1034 (803-1417)

Hospital stay (days) 2.3 (2-3 días)

Stone-free rate 96 % 

Table 2. Intraoperative laparoscopic ureterolithotomy results 

Variable Results

Surgery duration (min) 101 (60-180)

Mean blood loss (ml) 31 (5-80)

Mean stone size (mm) 22x11mm (10-80mm x 7.8-20) 

Mean Hounsfield Units 980 (462-1240)

Hospital stay (days) 2.4 (2-5)

Stone-free rate 100 %
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A urinary catheter and Penrose drain were 

placed in all 75 patients and a 6Fr x 24cm dou-

ble-J stent was placed in 74. The Foley catheter 

was removed at a mean 33 postoperative hours 

and the double-J stent at a mean 4.5 weeks after 

the procedure.  

There were three intraoperative complica-

tions: bleeding secondary to a gonadal vein tear, 

bleeding due to epigastric vessel injury during 

laparoscopic port placement, and loss of a sto-

ne in the abdominal cavity. Postoperatively, 

there were two Clavien-Dindo I complications: 

the formation of an intrarenal clot associated 

with renal-ureteral colic, before 30 days, and 

an incisional hernia found at 90 days at the 

follow-up consultation; and two Clavien-Dindo 

III or higher complications: a urinary leak in 

the immediate postoperative period that requi-

red double-J stent placement and a forgotten 

double-J stent with a calcified proximal curl, 

requiring PCNL for its removal. 

Despite, the follow-up could not be stan-

dardized due to patient saturation of both 

urology clinic and radiology. We only obtained 

follow-up of 32 patients either with creatinine 

and imaging studies such as CT scans, KUB, 

Kidney ultrasounds, or renal scintigraphy, in 

a range of 3 to 48 months. After the LP pro-

cedure, three of the patients that underwent 

ureteropelvic junction repair presented with 

recurrent stricture and only one patient pre-

sented with long-term kidney function loss. 

Discussion 

Today, the trend in all branches of surgery is 

to perform increasingly less invasive procedu-

res, and urology is no exception. Endourology 

has become the standard treatment for lithiasis 

management because it resolves as high as 90 % 

of cases, with short hospitalizations or outpa-

tient procedures and low complication rates.(13) 

Despite those advantages, there are factors that 

increase the risk for complications during an 

endoscopic procedure, such as stone size and 

location, as well as equipment availability, co-

rrect use of materials, and the skill and training 

of the urologist.(14) In the CROES study, which 

has the largest international and multicenter 

cohort of patients with lithiasis, with 11 885 

patients that underwent URS, an overall SFR 

of 85 % was demonstrated, along with a SFR 

of  59.8 % in the cases that  presented with 

intraoperative complications. The overall com-

plication rate was 7.4 %, and the most frequent 

complications were fever, failed procedures, 

and bleeding.(15) Likewise, regarding PCNL in 

that same study, the SFR was only 75.7 % and 

14.5 % of those patients experienced some 

kind of intraoperative or postoperative event. 

Among the reported complications, 7.8 % of 

patients had bleeding, 3.4 % had perforation of 

the renal pelvis, 1.8 % presented with hydro-

thorax, and the procedure could not be com-

pleted in 99 cases.(16) 

The majority of documented case series 

tend to be conducted at hospitals that have all 

the necessary resources and devices in the best 

condition. In those analyses, a ureteral stone 

or kidney stone is considered large volume 

starting at 10mm and at 20 mm, respectively, 

which are the cutoff points utilized in the cu-

rrent management guidelines.(17) In Mexico, 

ureteral stones have been found as large as 8cm 

and pelvic stones up to 6cm at hospitals with 

limited resources, at times leading to the indis-

criminate use of the semi-rigid ureteroscope 

in the treatment of  such large stones in the 

ureter and renal pelvis. In addition, the open 
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approach continues to be an option, despite the 

comorbidities it entails.  

In the comparative study of open pyelo-

lithotomy versus LP by Hassan et al., surgery 

duration was longer with the laparoscopic 

approach (78.13 min vs 117.66 min), but there 

was less blood loss, a lower transfusion rate, 

and a lower overall complication rate (29.26 % 

vs. 12.12 %). The most frequent complication 

with the open approach was surgical wound 

infection (14.63 %), followed by ileus (4.87 %), 

pneumonia (2.4 %), urinary tract infection (2.4 

%), and postoperative fever (2.4 %). The most 

frequent complication with the laparoscopic 

approach was postoperative fever (9.09 %), 

followed by urinary tract infection (3.03 %). 

Hospital stay was also longer with the open 

approach (6.74 days vs 3.77 días).(18) 

 Laparoscopy has been developed as a wi-

dely used minimally invasive surgical technique 

in urology and has a place in the management 

of lithiasis. For example, clear indications for 

its use are pelvic stones associated with urete-

ropelvic junction stricture, given that the two 

situations can be resolved in the same proce-

dure; patients with failed URS due to stricture 

of impacted stones that are difficult to access; 

extremely obese patients, when sufficiently 

long PCNL sheaths are not available; ectopic 

kidneys; or when the calyceal anatomy does not 

favor access for percutaneous management.(19) 

There is evidence on the use of laparosco-

py and its advantages for the management of 

lithiasis disease. 

With respect to stones in the renal pelvis, 

Bai et al. conducted a systematic review of 

14 studies on the management of large volu-

me stones in the renal pelvis, comparing LP 

and PCNL. There was a higher SFR using the 

laparoscopic approach (97.57 % vs 87.92 %, 

p=0.001), with less use of auxiliary or retreat-

ment procedures, such as ESWL or URS (0.24, 

95 % CI 0.12- 0.46, p=0.001). The laparoscopic 

approach also resulted in a lower transfusion 

rate, less blood loss, and fewer cases of posto-

perative fever, but longer surgery duration.(20) 

In 2022, Duarsa et al. carried out a me-

ta-analysis comparing LP and PCNL for the 

treatment of pelvic stones >15mm. In 16 of 

the studies evaluated, the SFR was higher with 

the laparoscopic approach, surgery duration 

was longer, the complication rate was lower, 

there was less decrease in hemoglobin, and 

the transfusion rate was lower. Likewise, the 

laparoscopic approach provided greater lithia-

sis resolution with no additional procedures 

(ESWL, URS, etc.), compared with PCNL (12 

vs 38).(21)

In 2017, Wu et al. conducted a systematic 

review, comparing LU with URS and PCNL 

for the management of stones >10mm in the 

proximal ureter. Those authors concluded that 

resolution with a better SFR was greater in  LU 

and PCNL than in URS, surgery duration was 

longer with the laparoscopic approach, and 

there was no impact on hospital stay between 

URS and LU.(22) 

Choi et al. compared LU and flexible retro-

grade URS for stones measuring 15mm or more 

in the proximal ureter and demonstrated that 

the laparoscopic approach resulted in longer sur-

gery duration (128.5 ±5.7min vs. 49.7±2.2min, 

p=0.001), but a higher SFR (100 % vs. 73.1 %). 

Hospital stay was 6.7 days with LU versus  4.9 

days with  URS, concluding that LU is the best 

alternative for stones larger than 15mm that are 

impacted in the proximal ureter.(23) 

In 2020, Güler and Erbin compared LU 

versus retrograde URS versus anterograde 

URS for stones >15mm in the proximal ureter. 
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With close to 40 patients per group and stones larger than 20mm at their greatest diameter in the 

proximal ureter, there was resolution of 97.4 % cases with anterograde URS, 97.5 % with LU, and  

83.7 % with retrograde URS; more auxiliary procedures were required with retrograde URS. Sur-

gery duration was longer with the laparoscopic approach (147 min) versus 44 min in anterograde 

URS versus 60.1 min in retrograde URS and the laparoscopic approach had a lower complication 

rate. Thus, anterograde URS and LU are adequate alternatives for the management of those types 

of stones.(24) A summary of the comparing studies are presented in Table 3. 

Table 3. Study comparison 

Study Comparison 
Stone 
size / 

location 

Stone-free 
rate at 1 
month 

Surgery 
duration

Additional 
procedure

Hospital 
stay

Complications 
(patients)

Jae Duck 
Choi et al. 
(2019).(23)

LU (48) vs 
URS (52) 

>1.5cm/ 
proximal 

ureter

100 % vs 
73.1 %

128 vs 49 0 % vs 27 % 6.7 vs 4.9 6 vs 10 

Yunjin Bai, et 
al. (2017).(20)

LP vs PCNL >2cm
97.57 % vs 

87.92 %
Longer in 

LP

Additional 
ESWL 6.54 

% vs 18.44 %

Shorter in 
PCNL

Fewer in LP

Wirya 
Kusuma, et 

al. (2022).(21)

LP vs PCNL -
Greater in 

LP
(p 0.0001)

Longer in 
LP

12 vs 38 
patients

No 
difference 

Fewer in LP 

Lai, et al 
(2020).(25)

LU vs URS 
LU vs PCNL

-

Greater in 
LU 

= LU vs 
PCNL

Shorter in 
URS

= LU vs 
PCNL

More in URS

Shorter in 
URS

= LU vs 
PCNL

Urinary leak 
= between LU and 

PCNL
Similar overall 
complications

Even though we did not compare URS or PCNL in the present work due to data lacking on 

postPCNL patient follow-up, we found that the SFR was very similar to that of other studies, with 

100 % in ureteral stones and 91% in pelvic stones, due to the fact that the residual stones were in 

the calyces and could not be removed by ureteroscope or flexible cystoscope. Likewise, surgery 

duration was slightly shorter than that reported, with 124 min (60-220 min) in LP and 101 min 

(60-180min) in LU. Mean blood loss was minimal in both surgeries and hospital stay was 2.4 days. 

Cather removal was carried out at a mean 33 hours and double-J stent removal at a mean 4.5 weeks. 

Table 3 shows the existing comparative studies. 
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We had 3 intraoperative complications: 

one defect in the energy seal of the gonadal 

vein that required the placement of a vascular 

intracorporeal prolene suture; one case of a 

stone lost in the cavity that we could not find, 

despite carrying out intraoperative radiogra-

phy; and one case of laparoscopic port bleeding 

at the beginning of the surgery that was resol-

ved with a transfixion suture to control the 

epigastric vessels. We had an overall postope-

rative complication rate of 5 %, 2.6 % of which 

were Clavien-Dindo III or higher. One of those 

complications was a urinary leak; in that case, 

we had decided not to place a double-J stent, 

but resolved the leak by placing a double-J stent 

under direct vision with a semi-rigid ureteros-

cope. Another complication was a calcified 

proximal curl of a double-J stent that was not 

removed at 6 weeks but left in for 3 months, re-

quiring PCNL.  Of the long-term complications, 

3 patients associated with ureteropelvic junc-

tion repair presented with re-stenosis and one 

patient presented with kidney function loss.  

Of our study limitations, the main one was 

its retrospective design and consequential loss 

of information. Likewise, 43 patients were lost 

to follow-up, given that we had laboratory and 

imaging data for only 32 patients during that 

period. 

Conclusion 

In stones larger than 20mm in the proximal 

ureter and renal pelvis, LU and LP, respectively, 

are a feasible, safe, and reproducible alternative 

for the efficacious resolution of such stones, 

when complete and adequate material are not 

available and experience for performing the 

endourologic approach is lacking. LU and LP 

offer high SFRs and low complication rates, but 

more comparative and prospective studies are 

needed versus PCLN and URS at our institution 

to reach better conclusions. 
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