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ABSTRACT

Background: Management of ureteral calculi represents one of the complex problems in urological practice.
Aim: To study the efficacy of pneumatic lithoclast as a management option for different metabolic ureteric stones.

Study design: Descriptive study.

Methodology: Study enrolled both male and female patients (n=60) above 12 years of age. Stone size and metabolic type was
determined with determining the Hounsfield units of the stone on plain abdominal CT scan and matching them with the
predetermined ranges for specific stone types. Renal transplant and cancer patients were excluded. SPSS v.26 analyzed the

data. Mean+SD presented quantitative variables.

Results: Calcium oxalate stones were most frequent and were observed in 32 (53.3%) patients followed by Struvite (18.3%).
Almost 96.7% ureteric stones were cleared with pneumatic lithoclast.
Conclusion: It was concluded that pneumatic lithoclast is an efficacious procedure in urology in clearing different metabolic

stones in lower ureter thus advocates its routine use.
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INTRODUCTION

According to an estimate, urinary calculi account for major of the
urological cases related to urinary tract.! Stones in urinary track
have varied location that involves tissues like kidneys , ureter or
urinary bladder. There are various chemical compositions of
calcium stone that include calcium oxalate and calcium phosphate
(80%), struvite (10-15%),uric acid (5-10%) and rare are associated
with metabolic errors.?® There are several types of kidney stones
based on the type of crystals, which they are composed of.
Calcium stones are the most common type of kidney stones and
constitute approximately 80-90% of all renal stones.* Calcium
stones are generally a mixture of calcium phosphate and calcium
oxalate precipitate. Depending on the main constituent (>50%) of
the stone, we call them either calcium oxalate or calcium
phosphate stone. Calcium phosphate stone are less common and
only about 15% of kidney stones fall in this category®.

Numerous patho-physiologic processes contribute to their
formation. Many medical conditions like hyperparathyroidism,
thiazide diuretics and primary hyperoxaluria result in stone
formation and cause obstruction. Alternatively, uric acid stones
may be an outcome of a high protein diet®.

Kidney stones usually obstruct a patient’s ureter. Literature
review showed that due to their free movement in pelvis and ureter
with peristaltic movements may result in obstruction. Many reasons
cause their impaction in body like and size of stone and degree of
inflammation of ureteric mucosa. The clinical symptoms related to
ureteric stones include excruciating intermittent radiating pain
followed by nausea and vomiting®®.

Adult ureter consists of smooth muscles having a length of
approximately 25-30cm. It propels urine from the kidney to
bladder. It has three anatomical divisions that include proximal,
mid and distal ureter. Distal ureter approaches bladder as it is the
lower most section. Literature review has revealed that stones
usually lodge at distal ureter near ureterovesical junction®2°,

Pneumatic lithotripsy is a simple and effective procedure in
removing stones. Literature has shown that it has high success
rate with little complications'2. Among different options of
endoscopic stone fragmentation like laser, ultrasonic or ballistic,
the pneumatic lithotripsy (ballistic) is effective in fragmentation and
also less have less operational costs. It also contains less risk of
ureteric trauma as compared to the rest*#

METHODOLOGY

Descriptive study was held in Urology Department at Mayo
Hospital-Lahore. Study enrolled both male and female patients
(n=60) above 12 years of age. Patients had ureteric stones of size
5-15mm. Stone size and metabolic type was determined with
determining the Hounsfield units of the stone on plain abdominal
CT scan and matching them with the predetermined ranges for
specific stone types. Renal transplant and cancer patients were
excluded. After ethical approval, patients had a complete workup
including preoperative CT KUB. SPSS (v26.0) analyzed data.
Mean + SD presented quantitative variables while frequency and
percentage presented categorical variables.

RESULTS

Majority of the patients were aged between 56-70 years (83.3%)
as summarized in table-1. Patients (n=33) had left sided renal
stones. The estimated Hounsfield units on C.T according to the
stone types were given in table-2. Stone clearance was 96.7% at
01 month follow-up. When stratified for age, gender, size of stone
and anatomical side insignificant difference in stone clearance
frequency was observed among groups. Stone clearance was
96.7% at 01 month follow-up. When stratified for age, gender, size
of stone and anatomical side insignificant difference in stone
clearance frequency was observed among groups as shown in
table-3.

Table-1: General parameters

Characteristics I Study Sample (n=60)
Age (years)

40-55 10
56-70 50
Mean+SD 42.68+8.08
Gender

Male [ 41
Female | 19
Stone Size (mm)

5-10 27
11-15 34
Mean+SD 10.82+2.01

Table-2: Different types of renal stones

The objective of the research was to study the efficacy of Stone type Mean | Std. Deviation | %age
pneumatic lithoclast as a management option for different Calcium oxalate monohydrate | 1873.29 139.514 38.8%
metabolic ureteric stones. Calcium oxalate dehydrate 997.90 77.095 31.0%

Calcium phosphate 1217.00 115.058 12.6%
Received on 11-02-2022 Struvite 719.64 124.897 14.9%
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Table-3: Stratification of stone clearance with age, gender and size

Parameters Age in years

12-34 35-70
Stone clearance 100% 96%
Treatment Failure Zero 4%
Gender
Parameters Males Females
Stone clearance 97.60% 94.70%
Treatment failure 2.40% 5.30%
Stone Size
Parameters 5-10 mm 11-15mm
Stone clearance 96.20% 97.10%
Treatment Failure 3.80% 2.90%
Anatomical Site
Parameters Right Left
Stone clearance 96.30% 97.00%
Treatment Failure 3.70% 3.00%

DISCUSSION

Study enrolled both male and female patients (n=60) above 12
years of age. In the present study, mean age of patients was
42.68+8.08 years. Similarly, previous studies showed similar mean
age (42.83+9.24 and 43.4+14.5 years)'>®

Majority of the patients were aged between 56-70 years

(83.3%) followed by 40-55 years (16.7%) in present study. In our
study, males enrolled were 41 (68.3%) while females were 19
(31.7%). Our results matched with one study that reported similar
male dominance (2.1:1)
In present study, stones mean size was 10.82+2.01mm. Majority
patients (n=34) i.e., 56.7% had stones with size of 11mm or more.
Our results were in line with one previous study that had stone size
of 12.16+5.8mm?.

Plain C.T scan can detect different stone types in vivo when
dual energy or helical CT is used and can also be estimated on the
basis of Hounsfield units of the stone mass. Determination of stone
type preoperatively gives us the opportunity to asses differences in
efficacy of different types of stone breaking techniques, and also
Motley et al.’” attempted to determine stone composition using HU
density and suggested that HU density was more effective than HU
alone®®,

In present study, almost 96.7% ureteric stones were cleared
with pneumatic lithoclast. One previous study showed 96.1%
success rate in terms of stone clearance although they observed
insignificant difference between the clearance rates among males
and females with p-value of 0.341 in their study?®.

CONCLUSION

It was concluded that pneumatic lithoclast is an efficacious
procedure in urology in clearing different metabolic stones in lower
ureter thus advocates its routine use.

Limitations: Small sample size with limited resources.

Conflict of interest: None

Funding: None

Author’s contribution: MU: Conceptualized the study, analyzed
the data, and formulated the initial draft, AA: Contributed to the
proof reading, AJ: Collected and analyzed data.

REFERENCES

1.  Andrew P.E .Pathophysiology and etiology of stone formation in kidney
and urinary tract. Pediatr Nephrol 2010;25(5):837-41.

2. Rayan P,Alfonso F, Hassan R, Rogar S. Valuation and Medical
management of kidney stone patient. Can Urol Assoc J.
2010;4(6):375-9.

3. Arrabal P, Arrabal M, Garrido G. Calcium renal lithiasis:Metabolic
diagnosis and medical treatment. Sau Paulo Med J 2013;131(1): 46-
53.

4.  Wolf Jr.  Background
2011;Retrieved 2011-07-27

5. Murtadha M.S, Majeed, Altamiri A , Mohamad M. Evaluation of
pneumatic lithoclast efficacy in treatment of ureteric stones. Med J of
Basrah Uni.2008;26(1):15-8.

6. Manzoor H, Syed A.H, Hassan A, Gauhar S, Murli L,Bux A, Ali N.
Management of stone disease:17 year experience of a stone clinic in a
developing country. J Pak Med Assoc 2009; 59(12):843-6.

7. Tahir M, Kamran T, Akhter MS .Pneumatic lithotripsy for the
management of ureteric calculi.J coll Physicians Surg Pak
2013;13(2):101-3.

8. Khan A, Husnain SA, Nageebullah K,Kamran S.M, Suleman M. Safety
and efficacy of ureteroscopic pneumatic lithptripsy. J Coll Physicians
Surg Pak 2012;21(10):616-9.

9. Islam M, Malik A.Ureteroscopic pneumatic versus extracorporeal
lithotripsy for lower ureteral stones. J Coll Physicians Surg Pak
2012;22(7):444-7.

10. Izamin |, Aniza |, Rizal AM, Aljunid SM. Comparing extracorporeal
shock wave lithotripsy and ureteroscopy for treatment of proximal
ureteric calculi: a cost-effectiveness study. Med J Malaysia
2009;64(1):12-21

11. Bakhtawar W, Iftikhar ul haq, Faheem ul hag, Nawaz A, lkramullah,
Jamil M. Experience of extracorporeal shockwave lithotripsyfor kidney
and upper ureteric stones by electromagnetic lithotripter. J Ayub Med
Coll Abottabad 2010;22(2):20-2

12. lkram Ullah,Bakhtwar G.W, Khursheed A, Mohamad |, Fareedullah
S,Sadaqgat A.K. Evaluation of safety and efficacy of ureteroscopic
lithotripsy in managing ureteral calculi. Ann Pak Inst Med Sci
2011;7(3):119-22

13. Rasool M, Tabassum S.A, Mumtaz F, Shiekh A.A, Experience of
ureteroscopic pneumatic lithotripsy in management of lower and mid
ureteric calculi.Ann king Edward Med Uni 2008;14(1):21-5.

14. Cai J, Tang Z, Niu B: Comparison of the effect of holmium laser
lithotripsy and extracorporeal shock wave lithotripsy for ureteral calculi.
China Mod Doct 2014;52(47): 21-23.

15. Degirmenci T, Gunlusoy B, Kozacioglu Z, Arslan M, Koras O, Arslan B,
Minareci S. Comparison of Ho: YAG laser and pneumatic lithotripsy in
the treatment of impacted ureteral stones: an analysis of risk factors.
The Kaohsiung journal of medical sciences. 2014;30(3):153-8.

16. Kim JW, Chae JY, Kim JW, Oh MM ,Park HS, Yoon CY. Computed
tomography based novel prediction model for the stone free rate of
ureterorenoscopy lithotripsy, Urolithiasis 2014:42:75-79

17. Motley G, DIrymple N, Keesling C, Fischer J, Harmon W.Hounsfield
unit density in determination of urinary stone composition
Urology2011:58:170-173.

18. Patricio GM, Nicolas B, Juan L, Jorge O, Mariano G, Alberto J. CT
scan as a predictoer of composition and fragility of urinary lithiasis
treated with ESWL in vitro. Arch Esp.Urol 2009:62(3);215-221

19. Nawaz A, Wazir BG, Orakzai AN. Early experience of pneumatic
lithoclast in the management of ureteric stones at peshawer. Journal of
Ayub Medical College Abbottabad. 2016;28(3):542-4.

Nephrolithiasis.  Newyork ~ Webmed

100 PJMHS Vol. 16, No. 08, August 2022



