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What are kidney stones? Why are they formed?

A kidney stone is a solid mass made up of tiny crystals. These are formed in the
kidneys or anywhere in the urinary tract.

The stones form when there is a decrease in urine volume and/or an excess of
stone-forming substances in the urine. Dehydration is one of the major risk factors
for stone formation.

People with certain medical conditions, such as gout, and those who take certain
medications or supplements are at risk for kidney stones. Kidney stones are a
common cause for blood in the urine (hematuria) and often severe pain in the
abdomen, flank or groin. Kidney stones are sometimes called renal calculi.

Kidney stones can also result from infections in the urinary tract; these are
known as struvite or infection stones. Metabolic abnormalities, including inherited
disorders of metabolism, can alter the composition of the urine and increase an
individual’s risk of stone formation.

Kidney stone

Ureter

Bladder

&l)j T Urethra

What are the signs and symptoms of kidney
stones?

Some kidney stones may be symptomless and are known as “silent” stones.

% Pain - People who have kidney stones complain of the sudden onset of
excruciating, cramping pain in their lower back and/or side, groin or abdomen.
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Pain cannot be relieved by changing your
posture also the abdominal, groin and/

or back pain typically waxes and wanes in
severity, characteristic of colicky pain and
is referred to as renal colic. The pain has
been described by many, as the worst pain
of their lives, even worse than the pain of
childbirth or broken bones

% Nausea and vomiting - It may be so
severe that it is often accompanied by
nausea and vomiting

% Hematuria - Kidney stones also
characteristically cause blood in the urine

% Fever and chills - If infection is present
in the urinary tract along with the stones,
fever and chills may also develop

@ % Sometimes, symptoms such as difficulty in
urinating, urinary urgency, penile pain or
testicular pain may occur due to kidney stones

Risk factors for kidney stones

Risk factors are aspects that make you more likely to develop kidney stones. For instance,
people who do not drink enough water are at a higher risk of getting kidney stones, than
people who do. Assess your risk factors by answering “yes” or “no” to the questions below.
The more times you answer “yes,” the higher are your chances of forming kidney stones.

Yes No
Do you drink fewer than eight glasses of water a day? 0 0
Have you had a kidney stone before? 0 0
Has anyone in your family had kidney stones? 0 0
Are you between the ages of 30 and 50? 0 0
Do you live in a hot climate? 0 0
Do you have frequent urinary tract infections? 0 0
Do you have a history of gout or bowel disease? 0 0
Is your diet high in sodium (salt) or animal protein? 0 0
Do you often have cola, black tea, chocolate, spinach or nuts? 0 0
Are you overweight? 0 0
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What you can do?

The first step is to see your doctor.
Together you can create a treatment
plan, to manage pain and treat your
kidney stones. Be sure to show the
doctor your answers to the questions
above. They can help him or her suggest
ways, to keep you from getting kidney
stones in the future.

Understanding
kidney stones

The urinary tract, or urinary system,
includes the kidneys, ureters,
bladder, and urethra. The kidneys
filter the blood. They remove waste,

The Urinary Tract

and excess water and minerals.

@ These materials are carried out of
the body as urine. If an imbalance

of minerals in the urine occurs,

it can result in the formation of

kidney stones.

The kidneys filter
blood and make
urine, the body’s
liquid waste.

What causes kidney

stones? The ureters carry urine
from the kidneys to
Some of the minerals in urine, such the bladder.

as calcium, promote the growth
of crystals, while others prevent
it. Normally, a balance is kept in

the levels of these minerals. An
imbalance can cause crystals to e e
form. The crystals can then bind urine until you urinate.
together, into kidney stones. This
mineral imbalance is often caused
by dehydration (too little water in

The urethra carries
the body). It can also be caused by i e
eating too much of certain foods. during urination.
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Types of kidney stones

Kidney stones vary in size, shape, and color. There are four main types of stones,

each made up of different minerals. Most people develop just one type. These are

the main types:

% Calcium stones are the most common type. They consist of calcium, combined

with other minerals such as; oxalate or phosphate

%i Uric acid stones are the second most common type. They may occur in people

with a history of gout

%; Struvite stones (also called infection stones) are caused by infection in the

urinary tract. They are made of magnesium and phosphate

<

Inside the Urinary Tract

Kidney
(inside view)

Stones in the

. renal pelvis
Renal pelvis

Stone in
the calyx

Stone in
the ureter

Bladder

Stone in the ureter
near the bladder

Urethra

Note: Renal calculus is a medical term your doctor may
use. It means kidney stone.
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% Cystine stones are caused by cystinuria, which is a rare genetic disorder

Where do stones
form and lodge?

A kidney stone forms in a calyx
(a section of the kidney, where
urine drains before flowing

to the center of the kidney or
renal pelvis). The stone can
stay in the calyx or it can move
and lodge in another area of
the kidney or ureter. If lodged,
a stone can irritate tissue and
block urine flow. Kidney stones
cause fewer problems in the
urethra. This is because the
urethra is wide enough for
stones to easily pass out of
the body.
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How are kidney stones diagnosed?

Medical evaluation helps your doctor to reach the conclusion of your suffering from
‘nephrolithiasis’ or ‘kidney stones’. This includes health history, physical exam and
diagnostic tests. This can be done in the outpatient department or in the emergency
setup, in the event of excruciating pain. Once evaluated you will be referred to

an urologist.
Nephrolithiasis
Skin
Renal pelvis
q N
\ L4
/4
>
Ureter
@ History of illness - Your symptoms will be

evaluated. Pain will be analysed for its site, intensity,
duration, any reference to other sites and its
association with micturition. You will be asked if you
had any fever, chills, or rigour. Any bloody urine or
presence of nausea and vomiting should be told by
you, to the doctor. The healthcare provider will also
inquire about the risk factors like low water intake,
any history of dehydration, any medications that can
cause stones or any familial tendency.

Physical exam - This will include palpitation
of the site of pain. Your temperature

will be recorded along with other vital

signs being checked.

Diagnostic tests - Certain tests should be
done. These may include:
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%; Blood tests to check calcium,
phosphorus, uric acid and
electrolyte levels

%1 Kidney function tests

% Urinalysis to see crystals and
look for red blood cells in
the urine

% Examination of the stone to
determine the type

Stones or a blockage can be
seen on:

% Abdominal CT scan

% Abdominal/kidney MRI

% Abdominal X-rays

% Intravenous pyelogram (IVP)

%1 Kidney ultrasound

% Retrograde pyelogram

Your treatment plan

Based on your evaluation results, your doctor will work with you to create a plan to
treat your kidney stone. Treatment will depend on factors such as the type, size and

location of your stone.

Treatment options

There are two main ways to treat kidney stones: passing stones on your own
and procedures to help stones pass. Open surgery is rarely performed to treat
kidney stones.
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Passing kidney stones on your own

Many kidney stones can be passed in the urine. This may be done with or without
the aid of medication.

Procedures for kidney stones removal

Procedures to break up or remove kidney stones may be used if stones won't pass,
are large, or are associated with infection.

During treatment

With either treatment approach, you may need to do the following:

23 Manage pain - Your doctor will likely recommend pain medications. These
help control pain, as you wait to pass your stone or recover from a procedure.
Opioids (narcotics) or NSAIDs (nonsteroidal anti-inflammatory drugs) may be
prescribed. Be sure to take them as directed

%; Strain your urine - Your doctor may ask you to do this to help catch stones
as you pass them. You'll urinate through a special strainer and then bring any
stones you pass to your doctor for analysis

%1 Treat infection if needed - If you have an infection, your doctor will give you
antibiotics to treat it
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Shock wave lithotripsy

Shock wave lithotripsy (SWL) is the most common procedure used to treat kidney
stones. It uses sound waves to break stones into small pieces. This makes stones
easier to pass. SWL is typically used for stones in the kidney and upper ureter.

How does SWL work?

During SWL, a machine generates sound waves outside the body. These waves pass
through the body into the kidney stone. They break up the stone into small, sandlike
pieces. These pieces can then pass easily out of the body in the urine. The sound
waves are focused on the kidney stone. So, there is little impact to the skin and
nearby tissues. X-rays are taken before and during the procedure to locate the stone
and make sure it has broken up.

Sound waves break up the kidney The stone fragments then pass out of
stone into tiny pieces. the body in the urine.

Sound waves

T \
Kidney stone Fragments travel
fragments down the ureter

What to expect?

During SWL, general anaesthesia is most often used (you'll be asleep). You'll likely
go home on the same day of the procedure. A few days later, you may have an
X-ray done. This will check, that the stone was completely broken up. If a stent was
placed, you may have it removed at this visit. Your doctor may suggest a follow-up
appointment in a few weeks or months.
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Risks and complications of SWL

SWL has some risks and possible complications. They include:
% Need for a repeat procedure

% Stent side effects

% Infection

% Internal bleeding (very rare)

Ureteral stents

A temporary stent may be placed. This is a flexible plastic tube that helps urine
drain and the ureter heal. Stent side effects include more frequent urination, burning
during urination and blood in the urine.

When to call the doctor?

After SWL, call your doctor if you have any of
the following:

% 101°F (38.3°C) fever or higher @

@ JJ-stent

<

% Inability to urinate

S

%1 Severe vomiting

Ureter 1 .
21 Dizziness or extreme fatigue

% Severe pain that doesn’t go away

S

% Heavy bleeding
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Ureteroscopy

This procedure is most often used if a stone Drster

is lodged in the ureter. A small telescope
with a camera is inserted through the Slone
urethra and bladder, into the ureter. A laser

fiber is sent through the scope to break up

Scope

the stone. The stone fragments can then
Laser breaks

pass in the urine. If the stone is small, a tiny up the stone

basket passed through the scope is used to

grasp the stone and remove it from the body.
Bladder

What to expect?

Urethra

General anaesthesia is often used (you'll be asleep). You'll likely go
home the same day. A few weeks or months later, imaging tests
may be done, which checks weather all stones were removed.

Risks and complications of ureteroscopy

Ureteroscopy has some risks and possible complications. They include:

@ %

% Infection

Bleeding

% Scarring in ureter (rare)
% Perforation of ureter (rare)

% Stent side effects

When to call the doctor?

After a ureteroscopy, call your doctor if you
have any of the following:

% 101°F (38.3°C) fever or higher

% Inability to urinate

% Severe vomiting

% Dizziness or extreme fatigue

% Severe pain that doesn't go away

% Heavy bleeding
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Percutaneous stone removal

This procedure is typically used for larger stones located in the kidney. A small
incision is made in the back. A telescope with a camera is inserted through the
incision, into the kidney. Lasers or other devices passed through the scope break up
the stone. The stone fragments are then removed through the scope.

What to expect?

General anaesthesia is used (you’ll be asleep). You may have a tube (called a
nephrostomy tube) in your kidney for a few days to allow drainage of urine. You'll
probably stay in the hospital for one to three days. A few weeks later, you'll likely
have a follow-up appointment.

Nephroscope

Kidney stone

Nephroscope @

Bladder

% Bleeding

% Infection

%1 Minor loss of kidney function

% Need for repeat procedures

% Stent side effects

% Damage to kidney or surrounding tissue (rare)

% Need for blood transfusion (rare)
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When to call the doctor?

After percutaneous stone removal, call your doctor if
you have any of the following:

%: 101°F (38.3°C) fever or higher
%1 Heavy bleeding (from the incision or in your urine)
21 Severe pain

21 Fluid leaking from the incision for more than two
to three days

2i Vomiting that doesn’t go away

Your treatment will help you get free of the kidney
stones. But that is not the end of the story. You will
have to make some changes in your lifestyle and keep
a tab on the risk factors, to stay stone free for the
rest of your life. Follow your doctor’s instructions, drink
lots of water/ fluids and eat right. These simple steps

@ will help you live a life that is free of kidney stones and pain. @

Prevention for lifetime

Since you've had a kidney stone, you are now more likely to have another stone in
the future. But you can take steps to prevent kidney stones. Drink plenty of fluids,
eat right, and work with your doctor to stay healthy.

Drink lots of fluids

Staying hydrated helps flush minerals out of your kidneys before they can build
up and form stones. Aim to drink about eight, 12-ounce glasses of fluid, each
day. Water is best. These tips can help:

2; Drink a glass of water with each meal. Also drink a glass
when you brush your teeth and before bed

?; Keep a bottle of water with you throughout the day. Take
sips whenever you can

2 Limit alcohol and caffeine

2i Check the color of your urine to see if you're drinking
enough. Clear or light yellow urine is good. Dark yellow
urine means that you need to drink more
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Follow a healthy diet

Healthy eating helps maintain normal levels of minerals in
your urine. Ask your doctor for diet tips based on your type
of stone. You may be told to:

% Limit your intake of sodium and animal protein

%1 Avoid high-oxalate foods and drinks, such as chocolate,
nuts, leafy green vegetables, black tea, and colas

2; Have the recommended daily amount of calcium in
your diet. Too much or too little calcium can lead to
kidney stones

%1 Avoid excessive amounts of vitamin C

2i Lose any excess weight. Your doctor can help you
create a weight-loss plan

Work with your doctor

@ The best way to lower your risk of getting future kidney stones is to work with @
your doctor. This means following your treatment plan and keeping regular
appointments. Depending on your risk level, your doctor may want to see you
every few months or once a year. He or she may also suggest further testing and
preventive medications.
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Further testing

These tests can help determine why you
developed kidney stones. This information can
help you prevent future stones. Tests include:

2; Stone analysis — A passed stone is analysed
to determine its type

%; 24-hour urine sample - Your urine output
from a 24-hour period is analysed. This test
shows what minerals are in your urine

% Blood tests — These tests check mineral
\ levels in the blood

- Preventive medications

Your doctor may prescribe medications to
keep you from forming new stones. You
may need to take these for life. Preventive
@ medications include:

% Thiazide diuretic — Reduces the amount of
calcium in urine

% Allopurinol - Reduces the amount of uric
acid in the urine

21 Potassium citrate — Helps prevent certain
types of stones. Also helps dissolve uric
acid stones

2; Other medications - Help prevent cystine
and other types of stones

APOLLO_Apollo_Krames_Kidney Stones_PRINT.indd 15 5/9/2016 5:00:39 PM



L}
DELHI
2
JAIPUR % 2 KANPUR
GWALIOR

»sMUMBAI
% PUNE

2
HYDERABAD

%1 Apollo Spectra Hospitals

Toll Dial-in: 1860 500 2244 OSPITALS

www.apollospectra.com — TOUCHING LIVES————

SMS SPECTRA TO 56363 APO"O SPECtra

BENGALURU | CHENNAI | DELHI | GWALIOR | HYDERABAD | JAIPUR | KANPUR | MUMBAI | PUNE

APOLLO_Apollo_Krames_Kidney Stones_PRINT.indd 16 (4»\ 5/9/2016 5:00:46 PM




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


