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What is the need for this book?
Dear Sir/Madom,
ESWL is a commonly performed procedure in
Urology. During last twenty years, I have seen a
number of patients suffering from serious
complications of this apparently simple procedure.
When ever I suggested for ESWL, the patient
seemed to be curious to know many small details
and more often then not, most people seemed to
have similar type of concerns.
Gradually, I started realizing the need of a
booklet which would elaborate on these “frequently
asked questions” and some simple ways to prevent
or timely manage these problems. I started
compiling these questions, wrote answers in
simple language, drew simple illustrations and took
photographs to explain my answers and finally this
book took birth.
I am confident that the patients as well as
colleagues of my profession will be benefited from
my labour of many years. I am pleased to present
this book in present format and I urge all the
readers of this book to apprise me of its
deficiencies and shortcomings.
I assure you that the future editions of this
book will be much more informative and
illustrative.
With regards
Divakar Dalela

Uro-Health Education Cell
Uro-Health Research Center, Lucknow
A cell dedicated to disseminating scientifically
validated knowledge to patients and medical colleagues
for improving standards of Uro-Health Care
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What is Lithotripsy?
Formation of stones in the kidney and its drainage system is a common
occurrence in our country. These stones are normally made up of calcium salts
and being larger in size than the draining tubes of the kidney, get stuck there
and produce urinary obstruction. This can give rise to pain in the region of the
kidney, blood in the urine or urinary frequency.
If these stones can be converted into smaller fragments, they can easily
pass out of the draining system and come out in the urine automatically. This
has become possible by using the technique of lithotripsy. In this procedure, a
lithotripsy machine produces a special kind of waves which are focussed to
strike the stone in the kidney and break it into a number of very small
fragments.

Intact
Stones

Shock
Waves

Fragmented
Stone

Shock waves disintegrating stones into gravel
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Is it necessary to make the patient
unconscious during this procedure?
Not usually. This is a routine OPD procedure. The patient is asked to
report at a particular time, and lithotripsy is done without anaesthetising the
patient or making him unconscious. Sometimes, subjects who are anxious are
given a sedative injection, the effect of which lasts for 1-2 hours. Afterwards,
the patient can go back home.
However, children need to be made unconscious as they tend to move
about and be more fidgety.

The patient lying on Lithotripsy table
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Is it mandatory for the patient to be admitted
in the hospital?
Not usually. The patient reports on a given day, and can return home the
same day!
Only young children who need general anaesthesia may require
admission in the hospital.
In some special circumstances requiring more intensive care of the
patient, the doctor may advise the patient for admission in the hospital. (e.g.
patients with one functioning kidney or those having chronic renal failure)
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Can stones of all sizes be broken by this
procedure?
No. Only stones from 1.0-2.0 cm in size can be broken by this procedure.
Very small stones (about 5 mm or less) do not require any special procedure,
they pass out of the urinary tract along with urine normally (drinking adequate
amount of water hastens this process). Stones larger than 3 cm or so may
require endoscopic removal from the kidney or ureteroscopically from tha
ureter.

1.0-2.0 cm size stone in
kidney suitable for ESWL
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More than 2.5 cm size or
multiple stones unsuitable for ESWL
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How will I know that lithotripsy is the right
procedure for my stone?
Do NOT decide this yourself. Discuss this issue with a urologist. He may
order urine and blood investigations, followed by an X-ray, IVU (intra-venous
urogram) or a CT scan to know about your stone characteristics. Patients in
whom IVU cannot be done need a Renal Scan test.
All these investigations will help the urologist determine the size and
composition of your stone, the site where the stone is lodged, the amount of
obstruction it is producing and how much renal function has been
compromised. The most appropriate procedure for your stone will also be
determined at this stage.
You are advised to get these tests done at a certified testing centre only.

Plain X-Ray

IVP

Ultrasound

C.T. Scan
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What special precautions are needed
immediately before the procedure?
Ø
The abdomen should not have too much gas. This hinders the proper

focussing of the shock waves over the stone, especially if the stone is small or
the patient is obese. Therefore, the patient is advised to start the following
medications two days prior to the procedure:
1.

Tab. Gasex three tablets thrice daily

2.

Tab. Farigym/Unienzyme one tablet thrice daily

3.

Tab. Laxicon/Dulcolax/Cremalax two or three tablets before sleep

Ø
Two days prior to lithotripsy, stop the intake of fatty and spicy foods. On

the day of the procedure, report empty stomach. You can take plain water
normally. Sometimes, even after taking the above mentioned medicines, your
abdomen may not be completely free from gas. In such a case, the technician
may advise you different medications or an enema. In case your abdomen is
not prepared you may have to report again on a given date. Therefore, you are
strongly advised to regularly take all the medications that have been
prescribed to you to decrease gas in your abdomen.
Ø
Also bring your previous records and

X-rays every time you come for lithotripsy.
Menstruating and sexually active ladies should
be careful about their dates. Discuss this issue
with your doctor.

06

URO-HEALTH EDUCATION CELL

Can the lithotripsy procedure break the
entire stone in one go?
Most stones of small sizes break up into tiny fragments on giving a 20003000 shock wave, but larger or harder stones may require three or four such
sessions.
After a single round of lithotripsy, it is mandatory to take rest for 3-10 days.
During this period, small fragments of stone are continuously drained out by
urine. Only when all the fragments of the broken stone have cleared, the
second round of lithotripsy becomes beneficial.
Most stones can be broken by lithotripsy, but some very hard stones
(about 2-5% of stones) may not break even after three or four rounds of
lithotripsy.
It is not possible to predict these problems beforehand, so do not get
unduly discouraged if this happens to you. Most of the centers are fully
equipped to manage your stones by other means and you will be taken proper
care of.

Intact stone before ESWL
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Stone fragmented after
one session of ESWL

Stone cleared after
second session of ESWL
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How will I know that my stone has
broken completely?
During lithotripsy, the operator continuously monitors your stone status
with the help of X-rays or Ultrasound. As the stone breaks, it changes in shape
and dimensions and the experienced operator can judge it easily.
3-10 days after one round of lithotripsy, a plain X-ray KUB is done to
assess how much stone has passed out and whether or not, another round of
lithotripsy is needed.

The monitor that is used to see changes in
appearance of stone during lithotripsy.
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How many shocks are given in lithotripsy
procedure and how long does it take?
At a time, the patient is given 2000-3000 or 3500 shocks, depending on
the stone site, size and shape.
This takes about 1-1.5 hours.
You may be asked to stay in the lithotripsy centre one hour before and
one-two hours after the procedure.

During lithotripsy shock waves
are delivered through a water
fluid balloon attached to your
body, on the side of stone

Patient taking rest just after the procedure
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Can the patient come alone for lithotripsy?
During the first or second time you must have a friend or relative along
with you. Once you are accustomed to the procedure and the staff of the
center, you can come alone.
When you come for next session of lithotripsy, do not forget to bring all
your reports and X-ray pictures with you.
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Can pregnant ladies also undergo lithotripsy?
Lithotripsy waves can have a potentially damaging effect on the growing
fetus. Therefore, pregnant ladies are advised to get lithotripsy only after their
delivery.

This procedure is not done
during pregnancy
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Can old patients, or those with heart diseases
or diabetes get a lithotripsy done?
Yes! This technique is especially beneficial for such patients, as it does
not involve any incision, prolonged operation or stay in the hospital.
Discuss your other diseases and your medication with your doctor before
the procedure particularly if you are taking any medicine for stopping the
clotting of blood. If you are a diabetic or hypertensive, these will have to be
controlled before you undergo lithotripsy.
It is mandatory for diabetics and hypertensives to carefully monitor their
status during and after the period they are undergoing lithotripsy. Take all the
prescribed medicines regularly.

Anti coagulant medicines are to be
stopped a few days prior to lithotripsy
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Why don't the lithotripsy waves, strong enough
to break stones, harm the much softer
tissues of the human body?
Lithotripsy wave is a special
type of wave. When they strike
against a water-rich medium, they
do not dissipate their energy.
However, on striking a water-poor
medium (like a stone), they release
most of their energy to that medium,
causing its fragmentation.
About 70% of human body is
water, making it a water-rich medium
hence it is not significantly affected
by the lithotripsy waves.

Shock waves only fragment the stone
not the adjoining tissue
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What problems can I have after Lithotripsy?
How can these be avoided?
Immediately following lithotripsy, you will be
kept for sometime in the recovery room. When
the effect of the sedation wears off, you can go
home.

Following lithotripsy, you may pass red
coloured urine 2-3 times. Proper rest and
increased water intake solves this problem within
1-2 days.

You may experience some burning or
difficulty in voiding. Sometimes, there may be
severe pain in the area where lithotripsy was
done. Drinking enough water and taking
medications will help.
After the stone is fragmented using lithotripsy,
you may have mild to moderate fever with chills.
This can occur either due to intravenous infusion or
release of micro-organisms from the broken
stone's.

If need be, do not hesitate to consult your doctor or the
Litho centre.
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What should be our diet after undergoing
lithotripsy?
1.

You can start taking liquids 2-3 hours

after lithotripsy itself. Sometimes, patients
may have some degree of nausea and
vomiting during recovery. In such cases, it is
advisable to start solid/liquid food after the
effect of the analgesic medicine wears off
completely.
2.

You can take light food about 6 hours

after lithotripsy. The pain experienced during
downward migration of stone fragments may
cause a sensation of heaviness in the
abdomen or nausea for some time. It is
therefore recommended to take light food for
the next 1-2 days.
3.

For 2-3 days after returning home post-

lithotripsy, you should take about 3-5 litres of
water divided equally over a period of 24
hours. This will help in flushing out the broken
stone pieces in a short time.

LITHOTRIPSY
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When can we resume our normal daily
activities after lithotripsy?
1.

Immediately after lithotripsy, you can go back to your house. In your

house too, you can walk and move about normally. Most patients return to their
workplaces within a day following lithotripsy or two. However, avoid jerky
rides, lifting heavy weights or heavy manual work while working.

2.

Some patients may have increased

urinary frequency as the stone fragments are
slowly released via the urethra. This situation
may persist for 1-2 days. Therefore, it is
advisable if to stay at home during this
period.
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Can the stone pieces produced by lithotripsy
get stuck in the ureter? What can be done to
prevent this?
Normally, the stone fragments produced after lithotripsy are very small
and pass out via the urinary tract without much problem. The shape and size of
the stone depends on the chemical composition of the stone, amongst other
factors. Stones made up of calcium oxalate dihydrate break up into fine
particles, while those of calcium oxalate monohydrate break into larger
fragments. Besides, a more advanced lithotripsy machine will break the stone
into smaller pieces compared to an older one, thereby decreasing the chance
of the stone getting stuck in the ureter. Some patients may need a DJ stent for
the same purpose.
Normally, the best way to prevent the stone
from getting stuck in the ureter is to drink plenty of
fluids: this ensures a regular flow of urine in the
ureter and does not allow the stone to lodge in it.
Sometimes, even after all these precautions, a
stone fragment may get stuck in the ureter and

Small fragment accumulated
in lower ureter

cause pain. Consult your doctor in such cases and
follow his advice.
Unnecessarily delaying the treatment or
starting self-treatment without proper medical
advice is strongly discouraged.
Stone fragments
passed out

LITHOTRIPSY
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Do all patients need a DJ stent?
Patients in whom there is a risk of stone fragments getting stuck in the
ureter (Stone bigger than 2-3 cm, hard stone, pre-existing stone in the ureter,
subjects with only one functional kidney, subjects with renal failure) require a
DJ stent which is placed from the kidney down to the bladder endoscopically.
This ensures smooth passage of urine via the stent and also allows stone
fragments to pass down into the bladder one-by-one. Even if some fragments
do get stuck in the ureter, the urine can flow unhindered via the stent into the
bladder and kidney functions is therefore not adversely effected.

DJ Stent in place inside
the urinary system
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Stent bypasses the obstruction
caused by the stone

URO-HEALTH EDUCATION CELL

What problems can a DJ stent cause?
A DJ stent may be put for a period of 2-3 months. This stent is entirely
internal and nothing is visible externally.
This stent does not affect your walking, diet, work ability or ability to have a
physical relationship with your partner. Most patients however start passing
urine rather frequently.
Some patients, however, may also have following problems :v
Burning sensation during urinating, or blood in the urine.
v
Heaviness on the side where the stent is placed.
v
Pain in the region of flank particularly while passing urine.
v
Fever with or without chills.

All these problems resolve within a few days with the help of proper
medication.
Sometimes, and especially in
females, the DJ stent can shift
upwards or downwards from its
original position. This requires
bringing the stent to its original
place endoscopically. To ensure the
correct positioning of the stent, your
doctor may ask for one or more
X-ray images.

LITHOTRIPSY

You may have frequency and urgency of
urination as a result of irritation by DJ stent
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For how long is the DJ stent retained?
Normally, one stent is placed for a period of 2-3 months. During this
period, all the stone fragments pass out along with urine.
Once the store free status is confirmed, the stent is removed
cystoscopically under local or general anaesthesia.
Be careful about the date of removal of your stent and do not forget to get it
removed!

IMPORTANT
Please remember the date for removal
of D.J. Stent.

Mark date of stent removal on your calender
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How will we know that the all the stone
pieces have been removed?
q
Post

lithotripsy, your doctor will ask you

to void in a strainer. The voided stone
fragments collect in it and this way you can
know how many fragments have been
removed.
q
When

you report for lithotripsy a second

time, a fresh X-ray KUB will be taken and
compared with your previous X-rays to get
the latest information about your stone.
q
Regular USG (ultrasound) can also help

to determine the status of the stone
fragments in your urinary system.
q
Within

2-3 months after the lithotripsy

procedure is over, get a IVU (intra-venous
urogram) or Renal Scan done to assess the
functioning of the kidney. Sometimes, even
after the removal of the stone, the kidney may
not regain its full function and in such cases,
you may need additional investigations.

LITHOTRIPSY
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What should the patient do after going back
home post-lithotripsy?
v
Void regularly in a strainer and bring all the stone pieces with you in

your next visit to your doctor.

v
Pursue your daily and professional activities normally.

v
Drink more water and urinate more frequently.

v
If you are on a DJ stent, you may feel some pain in the region of your

kidney during voiding. This subsides within 2-3 days.

v
Prevent yourself from constipation and avoid as far as possible

straining during defecation.

v
Take all the prescribed medicines regularly.

v
Avoid jerky or long rides. Such rides may disturb the position of the DJ

stent and may cause some blood to appear in the urine.
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Can the lithotripsy waves harm my kidney?
The technique of lithotripsy was invented around 1980-82. It was initially
tested on animals and after 4-5 years of safe results was the technique
approved for human use. Since 1985, a large number of patients have
undergone this procedure, and scientists have established that "correctly
done" lithotripsy has no adverse effect on the kidney. You can safely get
yourself treated by this procedure.

?
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People say that post-lithotripsy some stone
fragments remain in the kidney. Is it true?
Some people structurally have some calyces of the kidney more
downwards than normal, which allows the stone fragments to collect in these
areas. This happens in a very few cases and normally the doctor forewarns
such patients beforehand about the problem.
Lithotripsy just breaks a large stone into smaller fragments. Elimination of
these fragments is governed by a large extent to the amount of water intake of
the patient: greater the water intake, more is the urinary flow and faster is the
elimination of the stone pieces.
In some patients, long standing stasis of stone fragments in the kidney
decreases the kidney function, reducing the amount of urine formed.
Obviously, such patients will take longer to eliminate the stone fragments.

Some fragments of stones lying
in dependent lower pole calix of kidney
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What are chances of forming a stone again
after lithotripsy?
All patients of stone disease can have recurrent stones. According to a
survey, about 50% of patients of stone have a chance of recurrence within next
10 years.
Lithotripsy only breaks preformed stones: other pre-disposing factors for
stone disease (body structure, unavoidable influences of climate and
workplace, dietary habits etc.) remain the same as before. Therefore,
recurrence of stone is not the fault of the procedure of lithotripsy. It can occur
with any other form of medical or surgical treatment of stones.

Stones form in kidney again
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How can stone formation post lithotripsy be
prevented? What changes have to be made in
the diet?
Substances in the diet which promote stone formation should be
decreased, while those inhibiting stone formation should be increased.

Foods whose intake should be decreased :Foods rich in oxalate :Spinach
Choclates
Cashew nuts (“kaju”)
Gourd (“kheera”)
Cold-drinks
Amla
Cheeku
Foods rich in Purines/Uric acid :Vegetarian foods like cauliflower, pumpkin, mushroom, brinjal
Non-vegetarian foods like mutton, chicken, fish etc.

The intake of salt in food should be decreased.

Foods whose intake should be increased :water, green coconut
u
Pineapple juice, Orange juice
u
Banana, Lemon, Bitter gourd, Carrot
u
Water (2.5-3 litres of water divided equally over 24 hours and 2
glasses of water before sleeping is mandatory)
u
Coconut

However, despite all these modifications, there is a chance of
recurrence of stones.
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How will I know that a stone has formed
again in my kidney?
Patients who have been treated once for stone disease should not wait for
symptoms to re-occur. They may experience renal pain, red coloured urine or
burning sensation during urination. Often, the patient does not have any
symptom and he/she feels completely normal. Therefore, all treated patients
of stone disease are strongly advised to get at least one USG done every year
to detect stone recurrence.

Normal Kidney

Soft stone starts
reforming

Dense stone ultimately
developes
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Can lithotripsy have an effect on my fertility?
NO. This procedure has no effect on your fertility, or the health of your
offsprings.
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What are the conditions where lithotripsy
is not the appropriate procedure?
Lithotripsy is not advised in following cases :Pregnant ladies

v

Patients with uncorrected Bleeding disorders like haemophilia, scurvy

v

(deficiency of Vitamin C) etc.
Patients of cardiovascular diseases who are on anticoagulant drugs.

v

Patients with untreated obstruction in urinary tract.

v

Patients with severely compromised kidney function.

v

Patients with uncontrolled hypertension (however, patients with

v

controlled hypertension can safely undergo lithotripsy).

LITHOTRIPSY
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