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Abstract
Background: The changes that have taken place in the management of ureteric
calculus disease during the last decade have been truly remarkable. Laser
lithotripsy is a reliable method of stone disintegration irrespective of the stone
composition and hardness. It is carried out through all types of ureteroscopes.
Using laser lithotripters, the incidence of trauma to the urothelial mucosa is
usually less than other lithotripters. The holmium laser essentially will fragment
all calculi regardless of colour and composition, including cystine, calcium
oxalate monohydrate and brushite. To study the safety and efficacy of
Holmium–YAG (Ho-YAG) laser in the treatment of ureteric stones by laser
lithotripsy. Materials and Methods: It is a retrospective observational study.
Fifty patients aged 18- 65 years who underwent laser lithotripsy from November
2019 to August 2021 at Nizams Institute of Medical Sciences, Hyderabad, were
included in the present study. Result: In our study group, we had patients in the
ages group ranging from 18 to 65 years with a mean age of 39.26+-13.08 years.
Most of them were males,n= 33(66%) compared to females n=17(34%). Stone
size ranged from 5-20 mm with a mean stone size of 10 mm+-2.97 Duration of
surgery ranged from 60 mins &mean duration of surgery was 43.4+-14.55
minutes. Duration of hospital stay ranged from 2-4 days with a mean duration
of hospital stay of 2.32+- 0.55 days. Our results showed a stone-free rate for
calculi in the proximal and middle ureter -88.88% and 100%, respectively. This
is in agreement with the previous reports in the literature regarding the safety &
efficacy of ureteroscopic Ho: YAG laser in treating ureteric stones at different
locations. Conclusion: Lithotripsy using Ho: YAG laser in ureteric stones is
more effective at mid ureteric calculi than proximal ureteric calculi. As
suggested by our study and the other studies mentioned previously, holmium
laser lithotripsy has a reasonable stone-free rate, minor complications and
acceptable surgical duration when treating ureteric stones, making it safe and
reliable.

INTRODUCTION
The changes that have taken place in the management
of ureteric calculus disease during the last decade
have been truly remarkable. There are different
therapeutic approaches for ureteral stones depending
on stone size, location and anatomical variations of
the urogenital tract. Ureteroscopy has changed our
perception and, eventually, our treatment strategies
of ureteral stones. The miniaturisation of the

instruments allows easier access within the ureter
without prior dilatation in more than 50% of the
patients and a more accessible approach to the
proximal ureter.[1]
Stone disintegration through a rigid ureteroscope can
be achieved with in situ lithotripsy. The spectrum of
lithotripters includes ultrasonic lithotripsy, electrohydraulic lithotripsy, ballistic lithotripsy, pneumatic
lithotripsy, and laser lithotripsy. Laser lithotripsy is a
reliable method of stone disintegration irrespective of
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the stone composition and hardness. It is carried out
through all types of ureteroscopes.[2] Using laser
lithotripters, the trauma to the urothelial mucosa is
usually less compared to the other lithotripters.[3]
Comparative studies of the two lithotripsy sources
have shown that the Holmium YAG laser gives
superior stone-free rates (97% vs 87%).[4] The
holmium laser essentially will fragment all calculi
regardless of colour and composition, including
cystine, calcium oxalate monohydrate and brushite.[5]
Successful fragmentation of calculi is achieved in
more than 85% of cases. The results of holmium laser
lithotripsy for ureteral calculi have been uniformly
excellent.[6,7]
Objectives
To study the safety and efficacy of Holmium–YAG
(Ho-YAG) laser in the treatment of ureteric stones by
laser lithotripsy.

MATERIALS AND METHODS
It is a retrospective observational study. Fifty patients
between the age group of 18- 65 years underwent
laser lithotripsy from November 2019 to August 2021
at Nizams Institute of Medical Sciences, Hyderabad.
All these patients were included in the study.
Inclusion Criteria
All Patients aged between 18-65 years attending the
urology outpatient department at Nizams institute of
medical sciences, Hyderabad, with symptoms of
ureteric colic and on evaluation diagnosed to have
ureteric stones and undergoing laser lithotripsy. In
our study, the laser was used for lithotripsy in only
mid and proximal ureteric calculi.
Exclusion Criteria
Included age < 18 years, Pregnant Women, Patients
with Urosepsis, patients on anticoagulants &
antiplatelets, and patients who underwent prior
ureteric interventions.
All patients presenting to the urology outpatient
department with symptoms suggestive of ureteric
stones were evaluated by clinical examination, X-ray
KUB and ultrasound KUB, & their demographic data
was collected. Patients having ureteric stones and
requiring surgical intervention were assessed further
by CT KUB (plain). Treatment with laser lithotripsy
for ureteric stones was explained to patients, and

patients willing to undergo laser treatment for the
stone disease were taken into study. Patients those in
exclusion criteria are not taken into a research study.
Pre-operative work for all patients was done and
posted for the procedure provided the urine culture of
the patients was negative. Laser lithotripsy was done
using the standard operative technique, and
postoperative complications, if any, were noted. All
patients were reviewed at four weeks, and a repeat
CT KUB was done & considered stone free if there is
no stone or if the fragment size is < 2 mm. DJ stent
removal was done under local anaesthesia.
Data Analysis
Data collected for the individual patient is
simultaneously entered into the study proforma &
updated. The data is analysed using SPSS software
version 27.0. Statistical analysis for continuous data
(age, stone size, duration of surgery & duration of
hospital stay) were expressed as mean & standard
deviation & Chi-square test was applied as
appropriate for comparison to nominal data. Nominal
data analysis (sex, stone side, stone site, stone-free
rate & complications) were presented in numbers &
percentages.

RESULTS
The current observational study included patients
with ureteral calculi undergoing laser lithotripsy for
stone fragmentation. In our study group, we had
patients aged 18 to 65 years with a mean age of
39.26+-13.08years. mean-39.2, standard deviation13.08. The maximum number of patients is between
20 and 50 years of age. Most of them were males,
33(66%) compared to 17(34%) females. Stone
incidence was more on the left side, 27 (54%) & the
rest, 23(46%), were on the right side. Stone size
ranged from 5-20 mm with a mean stone size of
10mm+-2.97.In 16(32%) patients, stone size is less
than 9 mm, and in 29 patients(58%), stone size is 915 mm. More than 15 mm stone size was seen in 5
patients (10%).
Duration of surgery ranged from <30 mins to >60
mins & Mean Duration of surgery was 43.4+-14.55
minutes. In the majority of 35 patients(70%), the
patients' duration of surgery was between 30
and60mins. In 7 patients (14%) duration of surgery
lasted more than 60 minutes. In 8 (16%) patients
duration of surgery is less than 30 minutes.

Table 1: Distribution according to hospital stay (n=50)
Durationofhospitalstay

Frequency

Percentage

2days
3days
4days
Total

36
12
2
50

72%
24%
4%
100%

[Table 1] summarises the duration of hospital stay. Out of 50 patients, 36 patients had a hospital stay of 2 days.
12 patients had a hospital stay of 3 days, and two patients had a hospital stay of 4 days. Duration of hospital stay
ranged from 2-4 days with Mean duration of hospitalstay2.32+-0.55days.
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Table 2: Distribution according complications postsurgery (n=50)
Complications post-surgery

Frequency

Percentage

Fever
MucosalInjury
Migrationofstone
No complications

4
2
3
41

8%
4%
6%
82%

[Table 2] summarises the postoperative complications. In 41 patients (82%), no complications were seen. Four
patients (8%) had a fever which subsided on adequate antibiotic and antipyretic therapy 2(4%) patients had grade1
mucosal injury for whom stent removal was done at six weeks. In 3(6%) patients, stone migrated proximally,
which was cleared by RIRS in the same setting. Migration of stone in the pelvicalyceal system was only seen for
stones in the proximal ureter.
Table 3: Comparison of Size of the stone vs duration of surgery (n=50)
Size of the stone

Duration of surgery
<30min

30-60min

>60min

<9mm
9-15mm
>15mm
Total
P<0.001

5
3
0
8

11
24
0
35

0
2
5
7

The duration of surgery has a significant correlation with the size of the stone. As the stone size increased, the
duration of surgery also increased. For less than 9 mm stones duration of surgery is less than 30 minutes in 5
patients and 30- 60 minutes in 11 patients. For 9- 15 mm stones duration of surgery is less than 30 minutes in 3
patients and 30- 60 minutes in 24 patients, and more than 60 minutes in 2 patients. For stones, more than 15 mm
duration of surgery is more than 60 minutes in all five patients.
Table 4: Comparison of stone-free rate in the proximal and middle ureter
Site

N=50

STONEFREE

SFR%

Proximal
Middle
Overall

27
23
50

24
23
47

88.88
100
94

In proximal ureteric calculi stone-free rate is 88.88%, and in the mid ureter it is 100%.
In patients with the migration of calculi proximally during laser lithotripsy, RIRS was done.
In the same setting to render all the patients stone free at 4weeksof surgery.
Table 5: SUMMARYOFSTUDIES&THEIR RESULTS CONCERNING STONE FREE RATE(%) AT DIFFERENT LOCATIONS

Study

Proximal

Middle

ShérifMouradM,[8]
DevarajanRetal,[9]
Pang Zet al,[10]
JiangHetal,[11]
DegirmenciTet al,[13]
GiulianelliRet al,[14]
Our study

66.6
89
92.6
70.3
81.8
68.13
88.8

80.9
96
93.9
97.9
88.8
84.8
100

Table 6: Previous studies comaprision of Overall stone free rate
Study

Overallstonefreerate(%)

Scarpa R M et al,[3]
Shérif Mourad M,[8]
Devarajan R et al,[9]
Jiang H et al,[11]
Leijte J A et al,[12]
Giulianelli R et al,[14]
Our study

92.6
89.2
90
92.2
84.8
86.1
94

Table 7: Overall stone free rate comparision
Study

Overallstonefreerate(%)

Devarajan R et al,[9]
Pang Z et al,[10]
Leijte J A et al,[12]
Degirmenci Tet al,[13]
Giulianelli R et al,[14]
Ourstudy

9.3
4.8
12.4
27.5
5.92
18%
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DISCUSSION
Recent improvements in equipment and technologies
made great strides in managing patients with urinary
calculi.[15]Ho: YAG laser is one of the safest, most
effective, and most adaptable lithotripters.
Advantages of the holmium laser include its
significantly smaller postlithotripsy particles
compared with other lithotripters. The Ho: YAG laser
produces a weak shockwave, which decreases the
likelihood of pushback of the calculi or stone
fragments.[16] Ho: YAG laser is a reliable method of
stone fragmentation regardless of the stone hardness
and composition. It can be conducted through all
types of ureteroscope.[17]Compared with pneumatic
lithotripsy, Ho: YAG laser causes less injury to the
ureter because of the superficial penetration depth of
the laser.
The current observational study included patients
with ureteral calculi undergoing laser lithotripsy for
stone fragmentation. Our results showed a stone-free
rate for calculi in the proximal and middle ureter 88.88%, and 100%, respectively. This confirms
previous reports in the literature about the safety &
efficacy of ureteroscopic Ho: YAG laser in treating
ureteric stones at different locations.
Summary of studies & their results concerning
stone free rate (%) at different locations:
In our study, the overall stone-free rate assessed at 4
weeks by imaging (CT KUBplain) was 94% and was
almost similar to other studies in the literature
ranging from 85 to 96 %, who studied the effect of
Ho: YAG laser in the management of ureteric stones.
All studies in the literature, including our study
showed a better stone free rate in the mid ureter
compared to the proximal ureter. Pang Z et al.
showed the highest stone free clearance rate in
proximal ureter compared to other studies.JiangHetal
showed the highest stone-free rate in mid ureter
compared to other studies.
Our complication rate was 18% which included 3 –
stone migrations (from proximal ureter to kidney)
(treated by RIRS), 2- mucosal injury (stent removal
done after six weeks), and 4 – febrile UTI (which
resolved on longer antibiotic and antipyretic
medications). No major complications were noted in
our study.
Other studies had complication rates ranging from5%
to28%. Devarajan R etal. Had a complication rate of
around 9.3 percent. Pang Z et al. had the lowest
complication rate of about 4.8 percent. Degirmenci T
et al. had the highest complication rate of about 27.5
per cent.
Limitations of this study include that it is a
retrospective study and surgery done by different
surgeons.

proximal ureteric calculi.As suggested by our study
and the other studies mentioned previously holmium
laser lithotripsy has an excellent stone-free rate,
minor complications and acceptable surgical duration
when treating ureteric stones, making them safe and
reliable.Ho:YAG has been proven to disintegrate
ureteric calculi irrespective of size, location and it is
entirely safe to use without causing any major
ureteric injuries.
Semirigid ureteroscopes provide better vision and
ensure easy and safe access to stone for
fragmentation and dusting. Thus, laser lithotripsy has
quickly become a widely used and accepted modality
for ureteric calculi and has become an integral part of
the day-to-day practice of all urologists.

REFERENCES
1.

2.

3.

4.

5.

6.

7.

8.
9.

10.

11.

12.

13.

14.

CONCLUSION
Lithotripsy using Ho: YAG laser in ureteric stones is
more effective at mid ureteric calculi compared to

15.

Puppo P, Ricciotti G, Bozzo W, Introini C. Primary
endoscopic treatment of ureteric calculi. A review of 378
cases. Eur Urol. 1999;36(1):48-52. doi: 10.1159/000019926.
Tawfiek ER, Bagley DH. Management of upper urinary tract
calculi
with
ureteroscopic
techniques.
Urology.
1999;53(1):25-31. doi: 10.1016/s0090-4295(98)00462-2.
Scarpa RM, De Lisa A, Porru D, Usai E. Holmium:YAG laser
ureterolithotripsy. Eur Urol. 1999;35(3):233-8. doi:
10.1159/000019852.
Teichman JM, Rao RD, Rogenes VJ, Harris JM.
Ureteroscopic
management
of
ureteral
calculi:
electrohydraulic versus holmium:YAG lithotripsy. J Urol.
1997;158(4):1357-61. doi: 10.1016/s0022-5347(01)64214-9.
Harmon WJ, Sershon PD, Blute ML, Patterson DE, Segura
JW. Ureteroscopy: current practice and long-term
complications. J Urol. 1997 Jan;157(1):28-32. doi:
10.1016/s0022-5347(01)65272-8.
Gould DL. Holmium:YAG laser and its use in the treatment
of urolithiasis: our first 160 cases. J Endourol. 1998;12(1):236. doi: 10.1089/end.1998.12.23.
Grasso M. Experience with the holmium laser as an
endoscopic lithotrite. Urology. 1996;48(2):199-206. doi:
10.1016/S0090-4295(96)00158-6.
Shérif Mourad M. Fragmentation of ureteral calculi using a
holmium YAG laser. Prog Urol. 1998;8(2):201-5.
Devarajan R, Ashraf M, Beck RO, Lemberger RJ, Taylor MC.
Holmium: YAG lasertripsy for ureteric calculi: an experience
of 300 procedures. Br J Urol. 1998;82(3):342-7. doi:
10.1046/j.1464-410x.1998.00754.x.
Bayar G, Kilinc MF, Yavuz A, Aydın M. Adjunction of
tamsulosin or mirabegron before semi-rigid ureterolithotripsy
improves outcomes: prospective, randomized single-blind
study. Int Urol Nephrol. 2019;51(6):931-936. doi:
10.1007/s11255-019-02142-0.
Jiang H, Wu Z, Ding Q, Zhang Y. Ureteroscopic treatment of
ureteral calculi with holmium: YAG laser lithotripsy. J
Endourol. 2007;21(2):151-4. doi: 10.1089/end.2006.0209.
Leijte JA, Oddens JR, Lock TM. Holmium laser lithotripsy for
ureteral calculi: predictive factors for complications and
success.
J
Endourol.
2008;22(2):257-60.
doi:
10.1089/end.2007.0299.
Degirmenci T, Gunlusoy B, Kozacioglu Z, Arslan M, Kara C,
Koras O, et al. Outcomes of ureteroscopy for the management
of impacted ureteral calculi with different localizations.
Urology.
2012;80(4):811-5.
doi:
10.1016/j.urology.2012.05.007.
Giulianelli R, Gentile BC, Vincenti G, Mavilla L, Albanesi L,
Attisani F, et al. Low-cost semirigid ureteroscopy is effective
for ureteral stones: experience of a single high volume center.
Arch Ital Urol Androl. 2014;86(2):118-22. doi:
10.4081/aiua.2014.2.118.
Javanmard B, Razaghi MR, Ansari Jafari A, Mazloomfard
MM. Flexible Ureterorenoscopy Versus Extracorporeal Shock
Wave Lithotripsy for the Treatment of Renal Pelvis Stones of

135
International Journal of Academic Medicine and Pharmacy (www.academicmed.org)
ISSN (O): 2687-5365; ISSN (P): 2753-6556

10-20 mm in Obese Patients. J Lasers Med Sci.
2015;6(4):162-6. doi: 10.15171/jlms.2015.12.
16. Cassell A 3rd, Jalloh M, Ndoye M, Mbodji M, Gaye O, Thiam
NM, et al. Surgical Management of Urolithiasis of the Upper
Tract - Current Trend of Endourology in Africa. Res Rep Urol.
2020;12:225-238. doi: 10.2147/RRU.S257669.

17. Cui Y, Cao W, Shen H, Xie J, Adams TS, Zhang Y, Shao Q.
Comparison of ESWL and ureteroscopic holmium laser
lithotripsy in management of ureteral stones. PLoS One.
2014;9(2):e87634. doi: 10.1371/journal.pone.0087634.

136
International Journal of Academic Medicine and Pharmacy (www.academicmed.org)
ISSN (O): 2687-5365; ISSN (P): 2753-6556

