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Abstract

A crystal concretion called a kidney stone normally forms inside the kidneys. It is a growing urological
condition that has an impact on human health and affects 12% of the global population. End-stage renal failure
has been linked to an increased risk of it. Kidney stones have a complex origin. The most typical kidney stone
is calcium oxalate, which develops at Randall's plague on the surfaces of the renal papillaries. A number of
physicochemical processes, including as supersaturation, nucleation, development, aggregation, and retention
of urinary stone ingredients within tubular cells, contribute to the complex process of stone formation. An
imbalance between the elements that encourage or inhibit urine crystallization controls these actions.
Additionally, it is found that cellular damage increases particle retention on renal papillary.(1)
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Introduction

The kidneys are where kidney stones typically deposit. Urinary stones have been a problem for mankind since
at least 4000 B.C. , and they are the most prevalent urinary tract ailment. Human health's biggest challenge
continues to be preventing the recurrence of kidney stones. A deeper comprehension of the mechanics behind
stone formation is necessary for its avoidance . Chronic kidney illnesses , end-stage renal failure
.cardiovascular disorders diabetes, and hypertension have all been linked to an increased incidence of kidney
stones. Kidney stones may be a systemic condition connected to the metabolic syndrome, according to some
research.(2) If nephrolithiasis is present, it accounts for 2—3% of cases of end-stage renal disease. Whether a
kidney stone is in the kidney, ureter, or urinary bladder, the symptoms will vary . Stone development does not
initially result in any symptoms. Later, renal colic (severe cramping pain), flank pain (pain in the back),
hematuria (bloody urine), obstructive uropathy (urinary tract illness), urinary tract infections, obstruction of
urine flow, and hydronephrosis (dilation of the kidney) are signs and symptoms of the stone disease. These
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disorders may cause nausea, vomiting, and other symptoms related to the stone incident . As a result, the
quality of life and economy of the country are negatively impacted by the cost of treatment and time missed
from work.(3)

Stones in the Urinary System

The glomerulus produces the urine filtrate, which then travels into the tubules, where reabsorption or
secretions change its amount and composition. The proximal tubules are where most solute reabsorption takes
place, while the distal tubules and collecting ducts are where small modifications to urine composition are
made. Urine that is 95 percent water, 2.5 percent urea, and 2.5 percent of a mixture of minerals, salts,
hormones, and enzymes is concentrated via the Henle loop. The necessary nutrients, such as amino acids,
proteins, bicarbonate, calcium, phosphate, and potassium, are also reabsorbed and returned to the blood stream
in the proximal tubules, along with glucose, salt, chloride, and water. The distal tubule controls the blood’s
salt and acid-base balance.(4)

Kidney Stone Types

The anomalies in the chemical composition of urine can affect the chemical makeup of kidney stones. Size,
form, and chemical makeup of stones vary (mineralogy) . Kidney stones are often divided into five kinds
based on changes in mineral composition and pathophysiology, as follows:( 5)

Stones made by calcium: calcium oxalate

Pelyic stone

Calyx stone

Staghorn stone

@ < Midureteral stone
Kidney stones in
the minorand _~4
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of the kidney

Bladder stones

Kidney stone /]
in the ureter

(a) (b)

About 80% of all urinary calculi are urinary stones, the majority of which are renal calcium stones. Calcium
oxalates stones are Calcium oxalate monohydrate, calcium oxalate dihydrate, and calcium oxalate
trihydrate’s crystalline component. (6)

Phosphate of Calcium

Apatite carbonate, hydroxyapatite, calcium hydrogen phosphate, dihydrate, rare calcium phosphate shape,
tricalcium phosphate, ammonium magnesium, phosphate hexahydrate, ammonium magnesium, phosphate
monohydrate, magnesium hydrogen, phosphate trihydrate, and octacalcium phosphate are some of the
crystalline components found in calcium phosphate stone. (7)

There are rocks made of calcium phosphate and calcium oxalate. Such as hypercalciuria, hypomagnesuria,
hyperuricosuria, hyperoxolourea, and hypocitraturia in the urinary system.(8)
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Uric acid stone

also known as uric acid or urea, is a crystalline form of uric acid anhydrous and uric acid dehydrate. Kidney
stones often afflict 5-10% of the population under study. Uric acid is a metabolic byproduct, and roughly
25% of people with this block also experience gout condition. The main causes of this type of stone are low
urine volume, hyperuricosuria, and an acidic urine pH (pH 5.05).(9)

Stone from Cystine

Due to excessive quantities of necessary amino acids, cystine in the urine is what causes cystine stones.
Cystine stones typically appear Beginning in childhood and affects 1-3% of the population with kidney stones
under study. It is a rare genetic metabolic condition.

Stone struvite

An infectious urinary stone made of struvite ammonium magnesium phosphate (hexahydrate). Due to
particular microbes like bacteria that cause urease, phosphate is an intriguing inorganic mineral that is
strongly linked to persistent urinary tract infection.(10)

Together with magnesium and phosphate, the bacterium converts urea into ammonium. Since phosphate is
less soluble in alkaline than acidic pHs, it precipitates on to the insoluble ammonium compounds, resulting
in the creation of a sizable stag horn stone.(11)

Drug —induced stone

Drugs that cause kidney calculus are caused by an excessively high drug intake, such as ephedrine,
Oxypurinol, Topimarate, Guaifenesin, Indianvir, Nelfinavir, Ciprofloxacin, and sulfa are some examples of
medications. Patients who use the HIV medication indinavir sulphate protease inhibitor run the risk of
getting kidney stones. Such lithogenic medications or their metabolites may have previously formed renal
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calculus or may have been deposited to produce a nidus. On the other hand, these medications' metabolic
actions can cause calculus formation by interfering with the metabolism of calcium oxalate or purine.(12)

Calyceal
stone

Renal pelvic
stone

Upper ureteral
stone

TRADITIONAL MANIFESTATIONS

The mid-ureter, where the pelvo-ureteric junction is located, contains the three narrowest sections of the
ureter. The vesico-ureteric junction (VUJ) and the iliac vessels are where the ureter crosses. The VUJ is where
obstructions most frequently occur. Patients who have renal colic may have rapid onset of a severe, intense
flank pain that fluctuates and gets worse over the course of 15 to 45 minutes. (13) It subsequently intensifies
and becomes intolerable, frequently accompanied by nausea and emesis. The flank pain shifts downhill
towards the groin as the stone moves down the ureter toward the bladder. Urinary frequency and dysuria
may show up when the stone is stuck at the VUJ. As the stone passes through the calyceal system or into the
bladder, the pain can go away.Chronic bleeding may occur together with blockage. Bleeding by itself does
not indicate a more serious outcome. (14)

When a lot of calcium oxalate, uric acid, or cystine crystals are passed, it can cause episodes of sudden pain,
bleeding, and clearing that are frequently referred to as “passing gravel.”(15) The haematuria some people
suffer is not painful.9,10 An abdominal aortic aneurysm, appendicitis, bowel obstruction, cholecystitis,
mesenteric ischaemia, musculoskeletal pain, an ovarian abscess, a ruptured ovarian cyst, pelvic
inflammatory disease, and pyelonephritis are some of the close differential diagnoses that should be ruled
out before diagnosing renal colic.(16)
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Conclusion

Renal stones are becoming more common, which increases morbidity and causes enormous economic
losses. Of this pathology everywhere. Early diagnosis and treatment have benefited from technological
advancements. However, the common connection between renal stones and metabolic conditions including
hypertension, diabetes, and obesity highlights the role that dietary habits have in the development and
recurrence of renal stones. Increasing your hydration intake and making healthy lifestyle changes are two
cost-effective ways to prevent kidney stones.
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