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ABSTRACT 
 

Background: Urinary stones are now a worldwide problem due to a rise in occurrence over the past few decades. All racial and 
cultural groups have experienced this. Complex metabolic and environmental risk factors are both involved in the pathogenetic 
pathways of stone production.   This disease affects roughly 12% of the world's population. Its recurrence rate is about 70% in 
men and 47% in women. Urinary stones have significantly increased in prevalence over the past 20 years, becoming a global 
disease.  
Aim: This review covers literature on the medical therapy of urolithiasis to facilitate urinary stone passage and their mechanism 
of action in the light of the new data on the diagnosis and different types of urinary tract stones. 
Method: A preliminary search of related articles was obtained from three online databases PubMed, Sci.hub and Google scholar 
whichwere used to conduct a systematic evaluation of the literature.  Inclusion and exclusion criteria screened the initial search 
results, and 67 papers were chosen to be appropriate for this literature review following careful reading, analysis, and evaluation. 
Results: Different methods of medical therapy (phosphodiesterase-5 inhibitors, alpha blockers, calcium blockers, non-steroidal 
anti-inflammatory drugs and different types of surgical procedures (extracorporeal shock wave lithotripsy, percutaneous 
nephrolithotomy,ureteroscopy)were thoroughly reviewed but among all of them the expulsion rate to remove the urinary stone 
was found to be larger and faster in calcium channel blocker (CI 1.33-1.66) and alpha blockers(CI 1.152–7.45).  
Practical implications: Medical therapies facilitate the urinary-stone passagebut these therapies are not generally used. The 
choices for treating urinary stones are expanded by these techniques. Patients with big ureteral stones have had better results 
with medical expulsive therapy.Removing the urinary stones also decreases the chances of other diseases which happened as a 
result of urinary stone. There are many benefits of medical expulsive therapy which are diverse in nature andthis therapy 
minimizes the exposure to anesthesia and radiations. 
Conclusion: Different surgical procedures are used to remove the stones from the urinary passage. Despite of surgical 
procedures, medical expulsive therapy are more helpful. Alpha-blockers and calcium channel blockers are the main medical 
expulsive therapies for primary evacuation of urinary tract stones. 
Keywords: Urolithiasis, Urinary tract stones, Medical expulsive treatment. 

 

INTRODUCTION 
 

Urolithiasis is a widespread diseasethat exists everywhere. 
Urolithiasis is the medical term for the development of kidney, 
bladder, or urethral stones1. A significant portion of daily urologic 
practice involves the painful disease known as stone development. 
Over 12% of the world's population has a disorder of stone 
production, and the recurrence rate is roughly 70-81% for men and 
47-60% for women2. Kidney stones have significantly increased 
during the past 20 years, becoming a concern on a global scale. 
Extreme intermittent pain radiating from the genital region and 
inner thigh is the defining feature of stones that clog the ureter or 
renal pelvis. 

In Europe and the USA, the lifetime chance of getting 
urolithiasis is reportedly between 5 and 12%. 7% of women and 
13% of males suffer from this disorder3,4. In 2000, the United 
States had nearly 2 million outpatient visits related to urolithiasis, 
with total inpatient and outpatient costs amounting to $2.1 billion4,5. 
Approximately 70% of people with urolithiasis are between the 
ages of 20 and 50 and the recurrence rate is close to 50% over a 
10-year period4,6,7,8,9,10. In 1994, urolithiasis was 5.2% and by 2017, 
that percentage has more than doubled. This rise in prevalence is 
linked to more than a million emergency department visits and 
more than 40,000 surgical procedures per year. Costs are 
approaching $5 billion year, and they will probably continue to 
rise11,12,13,14. The morbidity associated with renal colic, which can 
cause abrupt, excruciating pain, is one of the main problems with 
urolithiasis. Sepsis and death from a blocked, diseased stone are 
examples of severe consequences. Though mortality rates have 
decreased, recent prospective data indicate an increase in the 
incidence of infected urolithiasis and rates of sepsis and severe 
sepsis15.The main causes of high calculi occurrence in some 
nations are the local geology, nutrition, hydro mineralogy, and  
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sanitation. According to research presented at the American 
Urological Association's Annual Scientific Conference, increase in 
temperaturealso contribute to an increase in kidney stones. Stone 
disease and dehydration are linked, and warmer climates will 
increase this effect16. Global warming, lifestyle modifications, and 
dietary patterns all affect the passage of urinary tract. 

For the removal of stones larger than 5 mm, a number of 
procedures have been suggested, including ureteroscopy, 
extracorporeal shock wave lithotripsy, percutaneous 
nephrolithotomy, and open/laparoscopic stone removal. 
Understanding the placement, size, and shape of the stone is 
crucial to choose the most appropriate course of treatment17. 
Depending on the size of the stone, evacuation takes a certain 
length of time. With increased expulsion and removal speed, the 
size of the stone shrinks. The principal form of therapy for ureteric 
stones smaller than 20 mm is extracorporeal shock wave lithotripsy 
(ESWL). With distal ureter stones larger than 8 mm, the success 
rate with ESWL ranges from 49.9% to 91.1%, and the proportion 
decreases as the stone size increases.However, fewer clinics use 
ureteroscopy (URS) as their initial course of treatment to raise the 
proportion of patients who do not have stones18. The term "medical 
expulsive therapy" (MET) refers to the use of drugs to reduce 
peristaltic activity and relax the smooth muscles of the ureter. The 
use of medications to aid ureteral stone passage prior to surgery is 
referred to as "medical expulsive therapy" (MET). Calcium channel 
blockers and alpha-blockers are the two medication classes that 
are most frequently utilised in medical expulsive therapy19,20. 
Tamsulosin was investigated largely in patients with bladder 
dysfunction brought on by spinal dysraphism, and paediatric 
exclusivity for the drug which was granted by the FDA in 2009. 
This stance on tamsulosin was upheld by the FDA's Pediatric 
Advisory Committee in 2012, and it has continued for regular 
monitoring procedures for negative effects21. 

Tamsulosin was found to be beneficial for treating adult MET 
in a meta-analysis in 2019 that included 2763 participants from 29 
randomised control trials (RCTs). After adjusting for stone size and 
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location, Tasian et al. (2014) reported that tamsulosin medication 
increased spontaneous transit of ureteral calculi with an odds ratio 
(OR) of 3.31 (95% confidence interval (CI) in a multi-institutional 
retrospective cohort of 334 eligible children (1.49-7.34)21. In a prior 
meta-analysis, Velázquez et al. (2015) found that children using 
MET had a higher success rate of passing ureteral stones22. The 
number of prospective RCTs reported was low (n=3), and that 
meta-analysis data from two retrospective cohorts. Similar results 
favoring MET for spontaneous passing were found by Tian et al. in 
a related meta-analysis that synthesized 4 RCTs and 1 
retrospective cohort in 201723.  
TYPES OF STONE: Although there are many distinct kinds of 
stones, 80% of them are made of calcium oxalate or phosphate. 
Other less common stone kinds include those formed of struvite 
(10%), cystine (1%), and uric acid (9%)2. Food, a personal or 
family history of stones, environmental variables, medications, and 
the patient's medical history are some of the risk factors for the 
many types of stones. Kidney stones are known to occur when oral 
hydration is insufficient, a high protein diet from animal sources, a 
high oxalate intake from foods including beans, beer, berries, 
coffee, chocolate, some nuts, some teas, soda, spinach, and 
potatoes, as well as a high salt intake24. 
Calcium stones: The most common type of kidney stone found 
worldwide contains calcium. The main contributor to calcium 
stones is calcium oxalate, either on its own or in combination with 
calcium phosphate or calcium urate. Predisposing variables for the 
development of different types of stones include low urine volume, 
hypocitraturia, hyperoxaluria, hypercalciuria, hyperparathyroidism, 
malignancy, renal tubular acidosis, sarcoidosis, and high vitamin 
intake. Under a microscope, calcium oxalate stones appear to be 
envelopes24. 
Uric acid stones: Low urinary uric acid levels, low urine pH, and 
low urinary volume are all associated with the development of uric 
acid stones. Nonetheless, these patients frequently report as 
idiopathic uric acid stone formers despite the fact that metabolic 
diseases including diabetes and obesity would also increase the 
likelihood of uric acid stones. Under a pH of 5.5, low urine pH will 
normally encourage the formation and deposition of uric acid 
crystals. Animal protein-rich diets will increase the load and 
precipitation of uric acid. Also linked to the development of uric 
acid stones are gout, a number of neoplastic diseases, and 
persistent diarrhoea25,26. 
Struvite stones: Struvite stones, often known as infection stones, 
are less prevalent and may manifest gradually before symptoms 
appear. The renal collecting system could become overburdened 
by a stone of this type if it were to develop into a large calculus or 
staghorn. They are composed of magnesium ammonium 
phosphate and develop as a result of elevated urine pH, which is 
primarily caused by the presence of urease produced by Proteus 
or Klebsiella species. The breakdown of urea produces ammonia, 
which elevates the pH of the urine (often to more than 8), which 
encourages the formation of struvite stones(27). 
Cystine stones: The rare condition of cysteine stones is caused 
by mutations in the SLC3A1 and SLC7A9 genes. The prenatal 
condition that caused these mutations is inherited. Poor cystine 
metabolism and transport brought on by these mutations result in 
cystinuria and stones. They frequently appear throughout 
childhood or adolescence, but they can also occur in newborns. 
Furthermore, staghorn calculi may develop from cystine stones.. 
Drug induced stones: Drug-induced urolithiasis only accounts for 
2% of stone formation, which is extremely rare. Two protease 
inhibitors that are commonly used to treat HIV are sulfadiazine and 
atazanavir. Due to their difficulty in being seen on unenhanced CT 
scans and the presence of gelatinous substance, protease inhibitor 
stones commonly resist lithotripsy. A significant urinary obstruction 
necessitating ureteral stenting is typically the result28,29. It has been 
proven that patients receiving long-term medication have a higher 
risk of getting stones when taking ceftriaxone30. 
 
 

Table 1: Different types of stones and their medical abnormality30. 

Stone types Medical abnormality 

Calcium Hyperoxaluria, Hypercalciuria, Hypocitraturia 

Uric acid pH of urine below 5.5 Hyperuricosuria 

Struvite High urethral ammonia 
As well as bicarbonate levels 

Cystine stones Cystinuria 

Drug induced stones Triamterene, Guaifenesin 

 
FIXING FACTORS FOR STONE FORMATION: Some persons 
have a higher risk of developing stones due to a number of 
circumstances. It includes:  
Urine with excessive levels of phosphate, calcium, oxalate, 
and uric acid: Every type of typical human kidney stone contains 
calcium as its main component. Increased dietary calcium intake 
does not appear to promote the development of kidney stones and 
may even be protective against it because calcium is involved in so 
many processes. Binding the oxalate that has been ingested in the 
digestive tract. Oxalate is more readily available for bloodstream 
absorption when calcium intake is reduced, and the kidneys 
eliminate more oxalate through urine as a result. Oxalate is a 
particularly potent activator of calcium oxalate precipitation in the 
urine. Together with calcium, excessive dietary salt and water 
fluoridation are other electrolytes that can affect kidney stone 
formation16,17,32. 
Lack of stone inhibitors in the urine: Chelating substances like 
citrate, which are present in typical urine, prevent the formation, 
development, and aggregation of calcium-containing crystals. 
Calgranulin, the Tamm-Horsfall protein, glycosaminoglycans, 
uropontin, nephrocalcin, prothrombin F1 peptide, and bikunin are 
some of the additional endogenous inhibitors. These drugs' 
molecular mechanisms of action have not yet been fully 
understood. Yet, a crystallised aggregate of these chemicals can 
form stones when their regular ratios are not maintained25. 
Medications: Different kinds of medicines are also the causes of 
stone formation in the urinary passage like Loop diuretics, 
Ciprofloxacin, Acetazolamide, Sulfa medications, Guaifenesin, 
Triamterene, Indinavir and Ephedrine32. 
Ongoing infection in the urine: Frequent causes of stone 
formation include poor urine drainage, urinary tract foreign 
materials, and microbial infections. 
Vitamins: It was once believed in the medical community that 
consuming too much vitamin C through food increased the risk of 
calcium oxalate stone production and that taking vitamin C 
supplements increased the risk of kidney stones. Excessive 
vitamin D intake may increase the risk of stone formation by 
increasing the intestinal absorption of calcium16,17,32. 
 
Figure 1: Different types of inhibitors and promoters are suggested to play 
important role in the formation of stones31 

 

MECHANISM OF STONE FORMATIO: Renal calculi are formed 
when the high volume of crystals that make up the stone begin to 
build up and crystallise within the parenchyma of the kidney as a 
result of urolithiasis, which is caused by the supersaturation of the 
urine by the stone's high concentration of crystals. These crystals 
will coalesce, keep expanding, and may even enter the ureter, 
where they may produce symptoms. If the stone plugs the ureter 
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and restricts urine flow through it, hydronephrosis can form as a 
result of upstream ureter and renal pelvis dilatation. The 
ureteropelvic junction (UPJ), where ureteral blockages from stones 
most frequently occur, is a result of the ureter's narrow diameter in 
this region. The ureter passes the iliac vessels and the 
ureterovesical junction, which are the other two locations where 
the ureter narrows (UVJ). Increased luminal tension and 
hydronephrosis will result in prostaglandin release, which will 
induce the colicky pain associated with the syndrome as stones 
pass through the ureter32,35,36. 
 
Figure 2: Schematic diagram of formation of stone37

 

MEDICAL EXPULSIVE THERAPY: Medical expulsive therapy 
(MET)is a workable, conservative treatment option for the 
management of distal ureteral stones. Inhibitors of 
phosphodiesterase-5 (PDE5), calcium channel blockers, 
corticosteroids, and alpha-blockers are a few examples of 
medications that have been mentioned as medical treatment 
options. The possibility of a stone passing through the ureter is 
influenced by the size of the stone and the condition of the ureter. 
The reported spontaneous passing rates for distal ureteral stones 
between 5 and 10 mm range from 25% to 53% and from 71% to 
98% for stones less than 5 mm38,38,40,41. 
Alpha blockers: Alpha-blockers' function in MET has been 
extensively discussed. Alpha-blockers are advised by current best 
practice standards for the ejection of distal ureteral stones. The 
American Urological Association (AUA) and the European 
Urological Association (EAU) both describe the use of alpha-
blockers as a potential treatment for certain patients who are 
familiar with the method and in situations when rapid surgical stone 
removal is not necessary41,41,43. The basis for their usage was 
studies in animal models that showed how alpha-blockers affect 
ureteral stones by increasing the amplitude of ureteral smooth-
muscle contraction, decreasing the frequency of peristaltic 
contractions, and decreasing ureteral tone31. Other studies suggest 
that ureter relaxation at the stone's site and an increase in 
hydrostatic pressure close to the stone brought on by the use of 
adrenergic antagonists and alpha channel blockers may facilitate 
stone transit. In numerous studies that have been published, 
alpha-blockers have been utilized to remove urinary calculi. The 
best evidence for alpha-blockers' efficacy came from the meta-
analysis of these trials, which was published in 2006 by 
Hollingsworth and his colleagues44. In that meta-analysis, data 
from various trials were integrated, and the pooled risk ratio for 
alpha-blockers was 1.54, meaning that patients who took alpha-
blockers had a 54% higher risk of passing stones than controls. 
Recent studies provide additional evidence for the efficiency of 
alpha-blockers for the surgical removal of renal stones (31). The 
side effect that was reported most commonly (3.3% to 4.2%) was 
transient hypotension. In a later examination, Seitz and colleagues 

looked at research including 2419 people. Pooling demonstrated 
overall advantages for stone ejection, with a relative risk of 1.45 
(CI 1.34-1.57) and an absolute risk decrease of 0.27. The typical 
stone size varied from 4 to 7 mm. Once more, transient 
hypotension was the most frequently reported adverse event 
(3.3%–4.2%)45. The most extensively researched alpha-blocker in 
MET is tamsulosin. However, tamsulosin, terazosin, and doxazosin 
were similarly successful in expelling distal stones when compared 
to the control group in a randomised control trial by Yilmaz and 
associates. The results suggest a potential class impact, but larger 
research is needed to fully confirm this small-scale investigation46. 

Tamsulosin's effectiveness in treating distal ureteral calculi 
has been confirmed by two recent randomised controlled studies, 
one by Al-Ansari and colleagues and the other by Kaneko and 
colleagues. The mean stone diameters in both studies ranged from 
4.6 to 6.0 mm for the treatment (tamsulosin) and control arms. 
According to Al-Ansari and colleagues, the tamsulosin group had a 
3.0 relative risk greater rate of stone expulsion (CI 1.152–7.45).  In 
the Kaneko investigation, stone ejection rates of 77% in the 
tamsulosin group and 50% in the control arm were noted (p = 
0.002)44. As a tamsulosin alternative, silodosin has drawn more 
and more attention. In the human isolated ureter, phenylephrine-
induced ureteral contraction is mostly mediated by alpha-1A 
adrenoreceptors (47). Research indicate that due to the high 
spontaneous passing rates of smaller stones, the efficacy of stone 
expulsion rates for stones measuring less than 5 mm is relatively 
lower than for stones measuring 5 to 10 mm45. 
Calcium  blockers: The effectiveness of calcium channel blockers 
for the primary ejection of urinary calculi has been examined in a 
number of randomised controlled trials (RCTs)45,46. Also, the 
outcomes of these trials were combined in the meta-analysis 
conducted in 2006 by Hollingsworth et al. (41), When calcium 
channel blockers and steroids were combined, the risk ratio for the 
expulsion of stones was 1:90, meaning that patients in the 
treatment group (calcium channel blockers/steroids) had a 90% 
higher chance of doing so than the control group. This conclusion 
was also supported by further RCTs that were published following 
that meta-analysis31. 

It's also vital to keep in mind that several of these 
experiments involved kidney stones that were quite modest in size 
(mean stone diameter: 5 mm), despite the fact that mean stone 
sizes in different trials ranged from 3.86 mm to 35.93 mm. 
According to estimates, 15% of stones between 5 and 8 mm and 
90% of stones less than 5 mm will naturally dissolve within 4 
weeks (44). Some specialists, however, believe that size is more of 
a medical myth than a reliable indicator of stone ejection (45).The 
majority of the available data indicates that alpha-blockers and 
calcium channel blockers may be useful in the primary evacuation 
of renal and ureteric stones up to 35 mm in diameter.The only 
calcium channel blocker that has demonstrated some help in stone 
ejection is nifedipine. Nifedipine may reduce renal colic, according 
to studies, however it has no effect on the ejection rate of stones. 
According to reports, nifedipine is much less effective than alpha-
blockers for easing renal colic and facilitating stone clearance47. As 
a result, calcium channel blockers are not advised as a 
monotherapy for MET in the most recent EAU guidelines. 
Nonetheless, because to its minor side effects, it may be used 
safely in combination with alpha-blockers in the right patient 
population. 

In a thorough investigation, Seitz and colleagues assessed 
the effectiveness of calcium channel blocker medication. 8 686 
participants from 9 trials in all were examined. Those using calcium 
channel blockers alone had a higher rate of stone ejection 
compared to the control group, per pooling. As a result, the relative 
risk increased to 1.49 (CI 1.33-1.66) while the absolute risk 
decreased by 0.26. There were no major adverse effects that were 
reported42. 

Alpha-blockers have been touted as being a more effective 
alternative to calcium channel blockers, despite the fact that they 
have demonstrated promise in distal stone evacuation.  Cao and 
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colleagues conducted a systematic evaluation of papers directly 
contrasting alpha-blockers and calcium channel blockers in the 
treatment of lower ureteral calculi. The mean stone sizes ranged 
from 4.7 to 8.85 mm across 7 studies (3897 participants), all of 
which were published between 2004 and 2013. Tamsulosin is 
related with noticeably improved expulsion rates than nifedipine, 
according to pooled estimations, which showed a statistically 
significant difference between the two drugs of 0.81 (CI 0.75-0.88, 
p 0.00001)48,49,50. 
Phosphodiesterase-5 inhibitors: The use of PDE5 inhibitors in 
stone ejection is a novel issue in MET. Nitric oxide and cyclic 
guanosine monophosphate (cGMP) signalling pathways are 
activated by PDE5 inhibitors, increasing cGMP levels and causing 
smooth muscle relaxation in the ureter31. Those receiving vardenafil, 
sildenafil, and tadalafil saw a reduction in ureteral muscle tension; 
the vardenafil group saw the greatest reduction.Tadalafil in 
combination with tamsulosin and corticosteroid therapy was studied 
by Kumar and colleagues. The premise of the article was that 
improved ureteric relaxation and a decrease in intramural pressure 
may be obtained by combining medications that work via several 
mechanisms. There were two groups of patients. Tamsulosin 0.4 mg 
was administered to group 1 every day, whereas group 2 received 
tamsulosin 0.4 mg and tadalafil 10 mg every day. Prednisolone 5 
mg/day was given to both groups for a week. Groups 1 and 2 had 
mean stone sizes of 7.05 mm and 6.67 mm, respectively. In group 2, 
stone expulsion rates increased while expulsion times reduced. The 
outcomes, meanwhile, did not have clinical significance. PDE5 
inhibitor usage and its potential benefit in MET are still in their 
infancy. Further research is necessary to determine the 
effectiveness of PDE5 inhibitors in MET50,5. 
 
Figure 3: 

 
Non-Steroidal Anti-Inflammatory Drugs: Non-steroidal anti-
inflammatory drugs provide the best analgesia in cases of renal 
colic because they reduce glomerular filtration, renal pelvic 
pressure, ureteric peristalsis, and ureteric oedema. Due to the lack 
of glomerular afferent arteriolar vasodilatation prevention, these 
patients are at risk for renal deterioration. The additional 
advantage of NSAIDs is that they reduce the incidence of new 
cases of colic and prevent hospital readmissions in the future. 
Despite current research supporting the use of pharmacological 
medicines to boost stone passage rates, NSAIDs do not appear to 
decrease the time to stone passage or increase the risk of stone 
passage in renal colic45,52. 
Mechanism of Action: Because of their many distinctive qualities, 
NSAIDs are the best analgesics for renal colic. NSAIDs' main 
method of relieving pain in cases of renal colic is by preventing the 
production of prostaglandins. Local stone irritation causes 
prostaglandin production to increase. Prostaglandins promote 
glomerular afferent arteriolar vasodilatation and vascular 
permeability, which raises renal pelvic pressure and urine output. 
Use of NSAIDs slows glomerular filtration by up to 35%, lowering 
renal pelvic pressure and reducing stretch receptor stimulation. 

Inhibiting the generation of prostaglandins also reduces ureteric 
oedema and inflammation, enhances drainage, and diminishes 
peristalsis or ureteric activity. Moreover, NSAIDs may directly relax 
the ureteric smooth muscle (31,52). The primary mechanism of 
action of NSAIDs is the inhibition of the cyclo-oxygenase (COX) 
enzyme, which regulates the synthesis of prostaglandins and other 
metabolites such thromboxanes. There are two COX isoforms; 
COX II is an inflammatory isoform produced at the site of 
inflammatory stimulation by cytokines and inflammation 
metabolites. An enzyme called COX I can be found in the stomach 
and renal blood.Even the stomach mucosa has minor levels of 
COX II, which is present in the majority of cells. A local 
inflammatory stimulus typically causes COX II to be upregulated. 
Many NSAIDs are available on the market; the main differences 
between them are the frequency and kind of side effects, 
particularly gastrointestinal discomfort and ulceration, renal 
damage, and cardiovascular implications as a result of differing 
degrees of cyclo-oxygenase inhibition52,53. 
DIFFERENT TYPES OF SURGICAL PROCEDURES 
Ureteroscopy: For the detection and treatment of disorders of the 
upper urinary system, ureteroscopy is a well-established minimally 
invasive method. It is one of the most often done surgeries in 
urology and the most frequently used treatment for kidney stones 
(55).Flexible ureteroscopy (FURS) has evolved over time into a 
common and effective minimally invasive surgery (MIS) procedure 
for both diagnostic and therapeutic operations to treat kidney and 
ureteral stones, strictures, and other disorders. FURS may be 
superior to alternative treatments such percutaneous 
nephrolithotomy (PCNL) and shock wave lithotripsy(SWL) in terms 
of stone-free rates, blood loss, length of hospital stay, and 
complications. However, the FURS approach requires extensive 
training operations on both phantoms and animals for professional 
capabilities because to the lengthy, narrow ureters and delicate 
instruments. Moreover, the prolonged standing position, the heavy 
load, and the immobile operating postures during surgery result in 
physical exhaustion and burnout for surgeons, reducing the 
standard of care andtypical diameter of 3 mm), and delicate 
operational devices with only one or two degrees of freedom (with 
a diameter of about 1 mm) (DoFs). As a result, many robotic 
devices have been created specifically to target FURS. One of 
them, American urologist Desai, took the initiative in using the 
Sensei robotic system.In 2008, robot-assisted FURS and the 
treatment of renal calculi were carried out using a catheter system 
(Hansen Medical, CA, USA), which was originally created for 
endovascular surgery56. To perform ureteroscopy using the 
industry-standard Omega 3 device, a fibre endoscope and a 
specially designed ureteral catheter were added to this robotic 
catheter system (Force Dimension, Switzerland).However, the 
project was terminated and failed as a result of the preexisting 
drawbacks of a poor control method and a lack of workspace57,58. 
 
Figure 4: Mechanism of action of non steroidal anti 
Inflammatorydrugs51.
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Figure 5: Operational path of FURS and its anatomy56 

 
 
 
 
 
 
 
 
 
 
 
 
 

Extracorporeal shock wave lithotripsy: Extracorporeal shock 
wave lithotripsy (ESWL), invented by Chaussy et al. in Germany, 
has completely changed how kidney and urinary lithiasis are 
treated. Because of its noninvasive nature, low cost, high efficiency 
of stone disintegration, minimal exposure of patients to 
anaesthesia, shorter hospital stay, and fewer complications since 
its introduction in the early 1980s, ESWL has established itself as 
the first line treatment for renal stones, proximal stones, and 
midureteral stones59. An external power source called a lithotriptor, 
which emits acoustic waves of high intensity and low frequency, 
generates the shattering forces that make up an ESWL. Every 
lithotripsy device consists of four components: an energy source, a 
focusing system, a localization unit, and a coupling mechanism. 
The only object of the shock waves is kidney or ureter 
stones.Cavitation, shear, and spilling are the key components of 
the fragmentation mechanism.The most significant factor thought 
to be responsible for breaking the stones up into smaller bits that 
can readily flow through the ureters is cavitation. However, for the 
ESWL to be as effective as possible, a number of technical 
considerations must be made, including the patient's energy level, 
the kind, size, and location of the stone, the presence of a UTI, the 

frequency of the pulses, the endourologist's expertise, and prior 
ESWL experience.For calculi smaller than 1 cm, ESWL is regarded 
as the first line of treatment, per the AUA Urethral Stone Clinical 
Guidelines. When the stone is in the bottom pole, the ESWL's 
success rate drops. According to Lingeman et al. patients with 
lower pole calculi between 11 and 20mm and patients with calculi 
greater than 20 mm had stone-free rates of roughly 30% and 20%, 
respectively.Current research has indicated that proximal ureteral 
stones up to 15mm in size may benefit from ESWL59,60,61 

Percutaneous nephrolithotomy (PCNL): Minimally invasive 
techniques have gained widespread acceptance and nearly 
completely replaced open surgery over the past 20 years. For the 
treatment of any stones larger than or equal to 2 cm, percutaneous 
nephrolithotomy (PCNL) has quickly become the norm57. The first 
to establish PCNL as a recognised surgical technique for removing 
urinary calculi, whole or in fragments, under radiological 
supervision was Fernstrom and Johansson in 1976. In contrast to 
other endoscopic operations, the risk of complications is 
noteworthy as being higher, especially if a surgeon has less 
training. The fundamental benefit of this approach is that the 
effectiveness of PCNL will not be impacted by the burden or 
composition of the stones63,64. Patients treated with PCNL have a 
100% stone-free rate for stones under 10 mm, compared to 63% 
for patients treated with ESWL, according to Pearle et al. At the 
moment, people with kidney stones larger than 2 cm, lower pole 
stones larger than 1.0 cm, and staghorn calculi should have their 
stones removed percutaneously41. The procedure is done using a 
posterior calyx, usually in the upper or lower pole, depending on 
where the stone is located and how close it is to any nearby 
organs. Once the collecting system has been accessed, the tract 
leading to the renal pelvis is widened with the aid of radiological 
assistance. These actions are used in the case that it is not 
possible to remove the stone intact65,66,67. 

 
Table 2: Characteristics of few studies included in this review 

Study name Date of 
publication 

Journal Country Sampling type and size Follow up if 
applicable 

Study design 

Mohammad et al (2014)37 2014 American ISSN USA Random study Nope Cross sectional study 

Seitz et al (2009)41 2009 European urology USA Random study (n=47) Nope Qualitative study 

Al-Ansari et al (2010)42 2010 Urology USA Random study (n=100) Nope Qualitative study 

Dellabella et al (2005)47 2005 Journal of urology America Random study (n=210) Nope Qualitativestudy 

Cao et al (2014)48 2014 Scientific reports UK Random study (n=3897) Nope Quantitative study 

Kumar et al (2014)49 2014 Korean journal of urology Korea Random study (n=62) Nope Cross sectional study 

 

CONCLUSION 
 

Urinary calculi are included in the study along with their causes, 
types, pathophysiology, diagnosis, prognosis, prevention, and 
medical expulsion therapy. Both high urine saturation and physical 
and chemical changes can contribute to the development of renal 
stones. It has been proven that alpha-blockers and calcium 
channel blockers are very helpful in medical therapies for the initial 
evacuation of renal and ureteric stones.Different types of surgery 
procedures are also done to remove the stone from the urinary 
passage. 
Conflict of interest: Nil 
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