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1. Abstract

1.1 Introduction: Nephrolithiasis is a stone formed from mineral
deposits in the bladder. When bladder stones clog the urinary tract,
there will be complaints in the form of difficulty and pain when
urinating, even bloody urine (hematuria). Nephrolithiasis can hap-
pen to anyone, including children. Symptoms associated with uri-
nary tract stones depend on the location of the stone, the size of the
stone, and any complications that have occurred. Usually stones in
the kidney calyx are asymptomatic. When the stone falls off and
descends into the narrow ureter, it becomes symptomatic. Stones
generally get stuck in the narrowest part of the ureter, such as the
ureteropelvic junction, when the ureter crosses the iliac vasa, and
the ureterovesical junction. This article purpose is to review diag-
nosis and management of nephrolithiasis.

1.2. Discussion: The main symptom of ureteric stones is often an
acute onset of pain in the back. This pain can be colicky or not.
Colic pain occurs because the peristaltic activity of the smooth
muscle of the calical system or ureter increases in an attempt to
remove stones from the urinary tract. The increase in peristalsis
causes the intraluminal pressure to increase so that there is stretch-
ing of the nerve terminals that provide a sensation of pain. The
pain can radiate from the pelvis and to the ipsilateral groin. Some
measures to treat urolithiasis are conservative observation (small
ureteric stones can pass through the urinary tract without interven-
tion), dissolving agents (solutions or materials to break stones),
reducing obstruction (DJ stents and nephrostomy), non-invasive

extracorporeal shock wave therapy. Lithotripsy (ESWL), minimal-
ly invasive therapy: ureterorenoscopy (URS), Percutaneous Neph-
rolithotomy, Cystolithotripsi / ystolothopalaxy, surgical therapies
such as nephrolithotomy, nephrectomy, pyelolithotomy, uretro-
lithotomy, systoleithotomy).

1.3. Conclusion: The goals in medical management of urolithia-
sis are to remove stones, determine the type of stone, prevent the
destruction of nephrons, control infection, and treat possible ob-
struction.

2. Introduction

Nephrolithiasis is a stone formed from mineral deposits in the
bladder. When bladder stones clog the urinary tract, there will be
complaints in the form of difficulty and pain when urinating, even
bloody urine (hematuria). Nephrolithiasis can happen to anyone,
including children. However, this disease is more common in men
over 52 years of age, and the risk of developing bladder stones
increases if men have an enlarged prostate [1].

Stone formation is caused by saturated urine salts that can form
stones or because urine lacks materials that can inhibit stone for-
mation, lack of urine production, and other idiopathic conditions.
The location of urinary tract stones is typically found in the calix
or pelvis (nephrolithiasis) and when it will pass it stops in the ure-
ter or in the bladder [2].

In the United States 5-10% of the population suffers from this dis-
ease, while worldwide there are an average of 1-2% of the popula-
tion. This disease is the three most common diseases in the field of
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urology besides urinary tract infections and prostate enlargement.
Kidney stone disease is a significant health problem, both in Indo-
nesia and in the world. The prevalence of stone disease is estimat-
ed to be 13% in adult men and 7% in women with adults and their
ages from the third to fourth decades [3,4].

Symptoms associated with urinary tract stones depend on the loca-
tion of the stone, the size of the stone, and any complications that
have occurred. Usually stones in the kidney calyx are asymptomat-
ic. When the stone falls off and descends into the narrow ureter, it
becomes symptomatic. Stones generally get stuck in the narrowest
part of the ureter, such as the ureteropelvic junction, when the ure-
ter crosses the iliac vasa, and the ureterovesical junction [5]. This
article purpose is to review diagnosis and management of nephro-
lithiasis.

3. Discussion

The main symptom of ureteric stones is often an acute onset of
pain in the back. This pain can be colicky or not. Colic pain occurs
because the peristaltic activity of the smooth muscle of the calical
system or ureter increases in an attempt to remove stones from the
urinary tract. The increase in peristalsis causes the intraluminal
pressure to increase so that there is stretching of the nerve termi-
nals that provide a sensation of pain. The pain can radiate from the
pelvis and to the ipsilateral groin [6].

Other symptoms include nausea, vomiting and hematuria. Hema-
turia can occur macros or microscopy from urinalysis. Hematuria
occurs as a result of trauma to the urinary tract mucosa caused by
stones. If fever is present, urosepsis should be suspected and this
is a urological emergency. In this case, it is necessary to determine
the location of the anatomic abnormality in the urinary tract that
underlies the onset of urosepsis and immediately carry out therapy
in the form of drainage and antibiotics. On physical examination,
you may find knock pain in the costovertebral area, you can feel
the kidneys on the side of the pain due to hydronephrosis, you can
see signs of kidney failure, urinary retention, and if accompanied
by infection you get fever / chills [7,8].

Diagnosis and Supporting Examination

According literature the diagnosis of nephrolithiasis can be con-
firmed through several tests such as: 1) Blood chemistry and 24-
hour urine tests to measure levels of calcium, uric acid, creatinine,
sodium, pH and total volume. 2) Chemical analysis is carried out
to determine the composition of the rock. 3) Urine culture is per-
formed to identify the presence of bacteria in the urine (bacteri-
uria). 4) Plain abdominal radiograph 5) Intravenous Pyelography
(IVP). IVP is the standard procedure for delineating urinary tract
stones. 6) Ultrasonography (USG). Ultrasound is very limited in
the diagnosis of stones and is the management of nephrolithiasis
[9].

Laboratory examination for this disease is whole blood, unrinaly-

sis on examination of the urine sediment showed lekosituria, he-
maturia, and various stone-forming crystals. Kidney physiology
aims to look for the possibility of decreased kidney function and to
prepare the patient for the IVU photo examination and radiology
[10,11].

4. Radiological Examination
4.1. Plain Abdominal Radiograph

Aims to see the possibility of radio-opaque stones in the uri-
nary tract. Calcium oxalate and calcium phosphate stones are ra-
dio-opaque and are the most common among other types of stones.
The following is the radio-opacity sequence of several types of
urinary tract stones as calcium opaque, semi-opaque MAP, non-
opaque uric acid. Plain radiographs have limited sensitivity and
specificity, in their ability to show multiple stones and the patient's
anatomy. In addition, body habits affect the quality of the film,
such as intestinal contents that interfere with stone vision [12].

4.2. Intravenous Pyelogram (IVU)

This examination aims to assess the anatomy and function of the
kidneys. In addition, IVU can detect semi-opaque and non-opaque
stones. If the IVU cannot explain the condition of the urinary sys-
tem due to decreased renal function, a retrograde pyelonographic
examination is performed. Contraindicated IVU in patients aller-
gic to contrast material, decreased renal function, and pregnant
women. Pure uric acid stones are radiolucent, so on Ivu's examina-
tion, a filling defect appears [13].

4.3. Urological Ultrasound

Ultrasound is performed if the patient is unlikely to undergo an
IVU examination. Ultrasound examination can assess stones in the
kidney or bladder (shown as echoic shadow), hydronephrosis, pio-
nephrosis, or contraction of the kidney. On ultrasound examination
of uric acid, it gives an acoustic shadowing image. The limitations
of ultrasound include the inability to visualize most ureteral stones
[12].

4.4. CT Scan Stenography

CT visualizes almost all types of kidney stones and has a sensi-
tivity and specificity of greater than 95%, which is much better
than other imaging. In addition, CT has the advantage of providing
three-dimensional anatomical information about the kidney and
adjacent organs, consideration of relevant management strategies
such as distance between the skin and stones, and stone density
characteristics to help guide therapeutic choices [13].

5. Management of Nephrolithiasis

The management of nephrolithiasis depends on its size, location,
and associated symptoms. The majority of stones that can enter
the ureter will pass on their own, although it takes time. Stones
may pass spontaneously on smaller stones and / or located in the
distal ureter. When it reaches the bladder, in general, stones can be
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easily removed, because the lumen of the urethra is larger than the
ureter [13].

Drugs such as calcium channel blockers and a-receptor antago-
nists affect ureteral contractility and expulsion of stones, thereby
increasing the likelihood of spontaneous passage, particularly in
ureteral stones less than 5 mm in size, especially those that are
distal. The therapy given aims to reduce pain, expedite urine with
diuretic administration, and drink a lot to push the stones out of the
urinary tract [14].

If the ureteral stone fails to pass or is too large, or the pain is intol-
erable, surgical intervention may be performed. The surgical inter-
ventions include [7,13].

5.1. Extracorporeal Shockwave Lithotripsy (ESWL):

Small to medium sized stones can be treated noninvasively, using
shock waves focused on the stone under fluoroscopic guidance or
ultrasound. The shock wave causes the rock to become fragment-
ed, and it can be excreted in the urine. It is not uncommon for the
rock fragments to come out causing colic pain and causing hema-
turia. This tool can break down kidney stones, proximal ureteral
stones, or bladder stones.

5.2. Endourology
Minimally invasive action
5.3. Percutaneous Nephrostolithotomy

Percutaneous large endoscopy to the kidney is performed on
stones that are large, and / or complex. Like a staghorn stone, a
small incision is made in the pelvis, then using a large endoscope
the fragmented stone and the fragments fall off.

5.4. Lithotripsy

Lithotripsy is breaking down a jar or urethral stone by inserting a
stone crusher (lithotriptor) into the jar. Stone fragments were re-
moved with the Ellik evacuator.

5.5. Ureterorenoscopy

Using a ureteroscope, which passes through the urethra, passes
through the bladder and reaches the location of the stone in the
ureter, the stone is then fragmented with a laser or other device
that is inserted

5.6. Dormia Extraction

Dormia extraction is to remove ureteral stones by netting them
through the Dormia basket

5.7. Laparoscopic Surgery

Laparoscopic surgery to remove urinary tract stones is current-
ly being developed. This method is widely used to take ureteric
stones.

5.8. Open Surgery

If you do not have adequate facilities for endourological, laparo-
scopic, or ESWL procedures, stone collection is still carried out

through open surgery. A pyelonolithotomy or nephrolithotomy can
be performed for stones in the renal tract and ureterolithotomy for
stones in the ureter. It is not uncommon for patients to undergo
nephrectomy because the kidneys are no longer functioning and
filled with pus (pionephrosis), the cortex is very thin, or has con-
tracted due to urinary tract stones that cause obstruction and chron-
ic infection.

6. Compliation
6.1. Urinary Tract Obstruction

Obstruction can cause dilatation of the renal pelvis or calix, known
as hydronephrosis. In general, prolonged lower urinary tract ob-
struction will cause upper obstruction. If not treated properly, this
obstruction can lead to malfunctioning and permanent damage to
kidney structures, known as obstructive nephropathy, which if you
have a urinary tract infection can cause urosepsis [14].

Urinary tract obstruction will cause kidney damage, both struc-
ture and function. This damage depends on the length of the ob-
struction, the degree of obstruction, unilateral or bilateral, and the
presence of accompanying infection. The intrapelvic increase due
to obstruction is transmitted to the kidney calyces system, there-
by damaging the renal papillae and calyx structures. In normal
circumstances, the concave minor calix with both sharp edges,
through intravenous pyelonography (IVU) examination can be ob-
served the changes. The changes that occur are (1) both edges of
the calix become blunt, (2) the calix becomes flat (the concavity
disappears), (3) the calix becomes convex, and the longer the renal
parenchyma is pressed to the periphery so that the cortex thins
[14].

Obstructive anuria is a manifestation of total obstruction of urine
flow in the upper urinary system, which is a reduction in urine
production to less than 200 ml in 24 hours. This obstructive anuria
occurs when there is bilateral urinary tract obstruction or unilateral
urinary tract obstruction in a single kidney [15].

6.2. Acute Kidney Injury (AKI)

Acute kidney injury (AKI) is a sharp decrease in the filtration
function of the kidneys, which can occur as a result of diseases
that affect the vascularity of the kidneys, the renal parenchyma, or
the urine collection system. Such a decrease is often evident by an
increase in serum creatinine concentration, which may be accom-
panied by normal urine output, oliguria, or anuria [16,17].

AKI is categorized as caused by prerenal, intrarenal, and post re-
nal. Prerenal AKI is the most common case (60% of cases). Mild
reduction in renal performance does not affect glomerular filtration
rate (GFR) due to compensatory feedback responses, such as acti-
vation of the renin-angiotensin system and release of vasodilating
prostaglandins. In the regulation of decreased flow, compensatory
mechanisms fail, and renal filtration decreases. However, the renal
parenchyma remains intact and normal function can be restored
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with intravascular fluid replacement. The main causes of prere-
nal AKI include excessive diuretics, diarrhea, vomiting, bleeding,
burns, poor cardiac output, liver failure, hypercalcemia, and use
of NSAIDs in patients with low renal perfusion. Patients with pre-
renal AKI show signs of volume depletion, such as tachycardia,
orthostatic hypotension, and dry mucous membranes. In prerenal
AKI the BUN ratio: creatinone ratio may increase by 20; 1 reflect-
ing increased reabsorption [18].

Intrarenal AKI occurs in about 35% of cases, reflecting direct dam-
age to the renal parenchyma. Acute tubular necrosis (ATN) is the
most common cause. ATN occurs in the presence of severe renal
ischemia or direct toxic damage to the renal tubules due to extrin-
sic toxins (such as aminoglycosides or radiocontrast agents) or in-
trinsic toxins (such as myoglobin or hemoglobin). Other common
causes are due to acute progressive glomerulonephritis, thrombot-
ic microangipathy, disseminated intravascular coagulation, malig-
nant hypertension, acute intersitisial nephritis, and post-transplant
renal allograft rejection.The BUN: Creatinine ratio ranges from
10 to 15: 1.0n urinalysis, results indicate glomerular or tubular
damage. ATN can be found "muddy brown" pigmented granular
cast or tubular epithelial cast. At GN the red blood cell casts are
displayed. AIN obtained white blood cell casts. In addition, pro-
teinuria is obtained [18,19].

Post renal AKI only occurs in about 5% of cases, reflecting ob-
struction of urine flow from both kidneys. The blockage can be
in the urethra, bladder neck, or in the ureter. Patients sometimes
have a history of weak urine output or incomplete emptying of
urine. On examination, an enlarged bladder or prostate (in men)
can be felt. On urinalysis, red blood cells were found in cases of
nephrolithiasis [16,17].

In nephrolithiasis patients with AKI, symptoms may present with
hematuria, abdominal or pelvic pain, or signs of uremia. Oligoa-
nuria indicates total obstruction, or partial obstruction in the urine
output that is adequate. Oligoanuria can diagnose urinary tract
obstruction, severe ATN with cortical necrosis, or bilateral vas-
cular occlusion. If diagnostic considerations are needed, Kidney
sonography is sensitive and specific (90 to 95%) in confirming the
diagnosis of hydronephrosis [19,20].

7. Conclusion

The goals in medical management of urolithiasis are to remove
stones, determine the type of stone, prevent the destruction of
nephrons, control infection, and treat possible obstruction.
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