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Background: Lithotripsy is an effective and minimally invasive method
for the treatment of urinary tract stones, reducing the need for high-risk
surgeries. However, its limitations, such as lower efficacy in larger stones,
recurrence, infection, bleeding, and residual stones, remain a subject of
ongoing discussion. This study aims to assess the prevalence of lithotripsy
complications in urinary tract stones in Herat, Afghanistan.

Methods: This cross-sectional descriptive study was conducted on 59
patients with urinary tract stones, aged < 60 years, over one year from
March 21, 2018, to March 20, 2019, in Tabiban Hospital, Herat. Patients
diagnosed with urinary tract stones and candidates for lithotripsy were
evaluated, with demographic information recorded. Data analysis was
performed using SPSS version 26.

Results: The highest incidence of cases was observed in the third decade
of life (38.9%). In terms of gender distribution, 77.96% of the patients
were male, and 22.03% were female. Most cases (76%) were from Herat
province. The smallest detected stone measured 7 mm, while the largest
was 20 mm. The success rate of lithotripsy was 95%. Regarding stone
location, the highest incidence was in the right kidney (39%). Among post-
lithotripsy complications, bleeding was observed in 20.3% of cases, with
blood transfusion required in only 3.38%. Infection occurred in 6.7% of
cases, and cutaneous ecchymosis was observed in 6.7%.

Conclusion: Overall, lithotripsy is a minimally invasive procedure with
fewer complications, lower costs, and, in most cases, no hospitalization,
making it a viable treatment option for urinary tract stones.
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Introduction

Extracorporeal Shock Wave Lithotripsy (ESWL) was introduced in the early 1980s as a completely
noninvasive treatment for kidney and urinary tract stones. The U.S. The Food and Drug Administration
(FDA) approved ESWL in 1984. Dornier was the first company to design a device for the treatment of
urinary stones. This method has been proven to be effective and efficient for treating uncomplicated and non-
inflammatory stones. ESWL is a minimally invasive procedure used to fragment stones in certain parts of the
urinary system, except renal parenchymal and bladder stones. Additionally, ESWL has been used to treat the
gallbladder and pancreatic stones 2.

The Department of Urology at the University of Florida was one of six sites in the United States that
studied ESWL complications under the supervision of the world-renowned specialist, Dr. Birdwell
Finlayson. Lithotripsy is widely used by physicians and specialists to treat upper urinary tract stones. The
success rate for treating stones 1-2 cm in elective patients ranges from 77.4% to 100%. According to a study
published in the Oman Medical Journal, the success rate of lithotripsy was 74% for kidney stones and 88%
for urinary tract stones. However, lithotripsy may require adjunctive methods in 2.6% of patients, and 32%
of patients may require repeat sessions **!. Currently, ESWL is considered a highly effective treatment for
kidney stones smaller than 2 cm, particularly small renal stones that are easily visualized on radiography,
with a success rate ranging from 33% to 91% !, The best results were obtained when the kidney stone was
smaller than 1.5 cm. ESWL is the treatment of choice for medium-sized, uncomplicated ureteral stones .

Since the introduction of ESWL in the early 1980s, significant changes and advancements have been
made in minimally invasive kidney stone treatment, particularly in pediatric patients. Recent studies have
reported that ESWL is an effective, safe, and reliable method for the treatment of urinary tract stones in
children. It is considered the first-line treatment for kidney stones measuring 1.5-2 c¢m in children .
However, for patients with renal colic (RC), initial conservative treatment such as antispasmodic therapy and
pain relief is recommended before proceeding with lithotripsy (ESWL or ureteroscopy). Delayed
intervention is often associated with recurrent RC, urinary tract inflammation, and azotemia ®*!. If patients
experience untreated obstruction for more than four weeks, regardless of stone size and symptoms, there is a
significant risk of long-term renal insufficiency '®. Although ESWL offers advantages such as being
minimally invasive, cost-effective, and having a low complication rate with short hospitalization time,
concerns remain about the potential harmful effects of shock waves on developing kidneys %

Various kidney injuries have been reported with different lithotripters. Some studies have not found
adverse effects, but overall, ESWL is considered the preferred method for managing most urinary stones in
children of all ages ™.

Lithotripsy is generally a low-risk and safe procedure; however, like any medical intervention, it can be
associated with complications. These complications depend on the type of lithotripsy, stone location, patient
condition, preprocedure preparation, preoperative testing, number of sessions, patients’ intrinsic reactions,
blood disorders, medication use, and underlying diseases. Potential complications include pain due to stone
movement in the urinary tract, hematuria caused by kidney and urinary tract tissue damage, urinary tract
infection (with symptoms such as fever and dysuria), kidney and surrounding tissue injuries (rare, but more
likely in patients with underlying conditions), urinary tract obstruction due to stone fragments (often causing
colicky pain), hypertension, decreased kidney function, and recurrent stone formation 2. Since lithotripsy
treats existing stones but does not prevent new stone formation, post-procedure recommendations include
increased fluid intake, regular follow-up of kidney function, ensuring complete stone clearance, and lifestyle
and dietary modifications to prevent recurrence **.

Although ESWL is typically an outpatient procedure requiring no hospitalization, stone fragments usually
pass through the urine within a few days, causing mild pain. If the stone is large, additional treatment
methods may be necessary, in addition to ESWL. Preprocedural evaluations, including patient identification,
registration, and explanation of the procedure, are essential. Factors, such as age, medical history,
medications, and general health, influence the likelihood of complications. Preoperative tests may include
ECG (especially in older patients), routine blood tests, assessment of coagulation factors, such as partial
thromboplastin time (PTT), biochemical blood analysis, routine urinalysis, and urine culture 4. Despite the
effectiveness of lithotripsy, there are specific contraindications, including pregnancy, uncontrolled urinary
infections, unregulated coagulation disorders, cystine and certain calcium-based stones, abdominal aortic or
renal artery aneurysms, severe skeletal deformities, obesity, ureteral obstruction with scar tissue, renal
cancer, large kidney stones, and patients with pacemakers or uncontrolled hypertension *5¢,

Challenges in treating urinary tract stones with lithotripsy include the inability to determine stone
hardness before treatment, stone entrapment in the ureter, treatment failure after multiple sessions, the need
for general anesthesia in pediatric patients, and the need to discontinue anticoagulants, such as aspirin one
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week before lithotripsy. This study aimed to assess the prevalence of lithotripsy complications in patients
with urinary tract stones at the Tabiban Hospital in Herat, Afghanistan.

Research Methodology
This cross-sectional descriptive study was conducted on 59 patients diagnosed with urinary tract stones, aged
between 1 and 60 years, over a one-year period from 1-1-1397 to 29-12-1397 years at Tabiban Hospital in
Herat.
Inclusion and Exclusion Criteria:

o Inclusion Criteria: Patients with urinary tract stones within a specified age range.

e Exclusion Criteria: Patients above 60 years of age, those with underlying diseases, and pregnant

women.

Data collection

A structured data collection form was designed to gather the relevant information for this study. The
demographic data of the patients were recorded. Prior to performing lithotripsy, necessary clinical
examinations were recommended. Post-lithotripsy complications, such as pain, bleeding, residual stones,
cutaneous ecchymosis, and the success rate of stone fragmentation, are documented in a separate table.

Data Analysis
Data were entered and analyzed using SPSS 27. Descriptive statistics were calculated to summarize the
variables, and inferential statistical tests were performed to assess frequencies.

Ethical Considerations
The study protocol was reviewed and approved by the Human Ethics Committee of the Bureau of Research
and Development of Tabibban Hospital.

Results

Graph 1 shows the participants’ Sociodemographic Characteristics. Regarding age distribution, patients were
categorized into six age groups. The highest number of cases (38.9%) were observed in the third decade of
life (23 patients), followed by 25.4% (15 patients) in the fourth decade. The second decade accounted for
13.5% (eight patients), while the fifth decade accounted for 10.1% (six patients).

Number of pationt according to age

25
20

15

23
10

15
4 3

1-9 yerar 10-19 year 20-29 year 30-39 year 40-49 year 50-60 year

Graph 1. Sociodemographic characteristics

The lowest number of cases was in the first and sixth decades, with four patients (6%) and three patients
(5%), respectively. In terms of residence, most patients (76%, 45 patients) were from the Herat province,
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followed by 16% (10 patients) from Farah. Only 1.6% (one patient each) came from Ghor, Kandahar, and
Daikundi provinces (Table 1).

Table 1: Sociodemographic Characteristics

Variable Category (N) (%)
Age Group <9 years 4 6.0
10-19 8 135
years
20-29 23 38.9
years
30-39 15 25.4
years
40-49 6 10.1
years
50-59 3 5.0
years
Residence Herat 45 76.0
Farah 10 16.0
Ghor 1 1.6
Kandahar 1 1.6
Daikundi 1 1.6
Statistics Value
Mean Age 29.89
Standard Deviation 11.91

When analyzing stone size, the most observed stone size was 13 mm (20.3%, 12 patients), followed by 12
mm (18.6%, 11 patients), and 11 mm (16.9%, 10 patients). Other sizes included 9 mm (8.4%, 5 patients), 15
mm, and 16 mm (5% each, 3 patients each), and 14 mm, 17 mm, and 20 mm (3.3% each, 2 patients each).
The smallest observed stone measured 7 mm (1.6%, 1 patient), and the largest measured 20 mm (3.3%, 2
patients). Regarding the stone location, the right kidney was the most common site (39%, 23 patients),
followed by the left kidney (25.4%, 15 patients). Stones in the left ureter were observed in 13.5% (8 patients)
and stones in the right ureter were found in 8.4% (5 patients). Stones at the ureterovesical junction were less
frequent, with 5% (3 patients) at the right junction and 1.6% (1 patient) at the left junction. The treatment
success rate was 95%, and 56 patients responded positively to lithotripsy. However, stone fragmentation was
not achieved in three patients (5%). Regarding the bleeding incidence, 72.8% (43 patients) did not
experience any bleeding. However, 20.3% (12 patients) had macroscopic bleeding, whereas 6.7% (4
patients) had microscopic bleeding. Furthermore, only 3.38% (2 patients) required blood transfusions, while
96.6% (57 patients) did not. Most patients (93.3%, 55 patients) were treated without infection. However,
6.7% (4 patients) had confirmed infections. Similarly, in terms of cutaneous ecchymosis, 93.3% (55 patients)
had no ecchymosis, whereas 6.7% (4 patients) developed ecchymosis after lithotripsy (Table 2).
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Table 2: Clinical Characteristics, and Complications

Variable Category n %
Stone Size 7mm 1 1.6
8 mm 6 10.1
9mm 5 8.4
10 mm 1 1.6
11 mm 10 16.9
12 mm 11 18.6
13 mm 12 20.3
14 mm 2 3.3
15 mm 3 5.0
16 mm 3 5.0
17 mm 2 3.3
18 mm 1 1.6
20 mm 2 3.3
Stone Location Right Kidney 23 39.0
Left Kidney 15 25.4
Right Ureter 5 8.4
Left Ureter 8 135
Right Ureterovesical Junction 3 5.0
Left Ureterovesical Junction 1 1.6
Treatment Outcome Successful Treatment 56 95.0
Unsuccessful Treatment 3 5.0
Bleeding No Bleeding 43 72.8
Macroscopic Bleeding 12 20.3
Microscopic Bleeding 4 6.7
Blood Transfusion Required 2 3.38
Not Required 57 96.6
Infectious Complications No Infection 55 93.3
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Infection Present 4 6.7
Skin Ecchymosis No Ecchymosis 55 93.3
Ecchymosis Present 4 6.7

Discussion

Our findings indicate that although lithotripsy is considered a minimally invasive method for treating kidney
and urinary tract stones, it is not without complications. In our study, 4 patients (6.7%) developed urinary
tract infections (UTIs) after lithotripsy. However, a study conducted by Senocak et al. reported a post-
lithotripsy infection rate of 8.5%, which differs from our findings . Proper pre-procedural preparation,
including urine culture and prophylactic antibiotics, has been shown to reduce post-lithotripsy infections. In
contrast, a study by Wagenius et al. reported an infection rate of 2.4%, which was 4.3% lower than our
findings ™. This difference could be attributed to better preprocedural examinations and improved patient
preparation in their study.

Bleeding is another common complication of lithotripsy. In our study, 12 patients (20.3%) experienced
macroscopic bleeding, while 4 patients (6.7%) had microscopic bleeding. Research conducted in South
Korea has reported an incidence rate of perinephric hemorrhage between 0.28% and 1.4%, which is
significantly lower than our findings ™!, The difference in bleeding rates may be due to factors such as stone
size, stone location, the clinical expertise of healthcare personnel, patient compliance post-lithotripsy, and
advanced lithotripsy technology. However, a study conducted by Wang et al. reported perinephric hematoma
rates as high as 30.9%, which are significantly higher than our results. This discrepancy could be related to
the availability of modern diagnostic tools, as their study may have lacked advanced imaging for
postprocedural assessment ?%,

Regarding treatment success, 95% of our patients (56 cases) achieved successful stone fragmentation,
whereas 5% (3 cases) required repeated sessions. In comparison, a study by Sohail et al. reported a stone
clearance rate of 86.29%, with 5.58% of patients having residual stones smaller than 4 mm @ These
findings are consistent with those of the present study, confirming the effectiveness of lithotripsy.
Additionally, Nielsen et al. reported a 2.9% incidence of residual stones requiring double-J stent placement,
\[lzvzi]wich is comparable to the 5% rate of residual stones requiring additional sessions or stenting in our study

In terms of stone location, our study found that 39% of patients (23 patients) had stones in the right
kidney, followed by 25.4% (15 patients) in the left kidney. Ureteral stones were observed in 8.4% (right
ureter) and 13.5% (left ureter) of cases, while 5% of cases had stones at the right ureterovesical junction and
1.6% at the left ureterovesical junction. These findings were compared to those of a 2019 study of 106
patients conducted by Jiao et al. in China, which found no significant differences in patient characteristics
such as age, sex, BMI, stone location (right or left), renal pelvis or proximal ureter, upper or lower calyx, and
stone diameter among the studied groups ®. Their study also reported 100% successful lithotripsy without
conversion to open surgery, which is in complete agreement with the results of our study.

Another possible complication of lithotripsy is cutaneous ecchymosis. In our study, 4 patients (6.7%)

developed ecchymosis, which closely aligns with a 2014 study by Sandhya R. Rao et al. suggested a similar
prevalence for post-lithotripsy ecchymosis ¢,

Conclusion

In conclusion, although lithotripsy remains an effective and minimally invasive option for treating urinary
stones, complications such as infection, bleeding, and ecchymosis still occur, with variable rates across
different studies. The differences in findings may be attributed to variations in patient selection,
preprocedural evaluations, lithotripsy techniques, and healthcare infrastructure. However, our results are
consistent with those of global studies, confirming the safety and efficacy of lithotripsy in most cases.
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