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Urolithiasis management and treatment: Exploring
historical vistas of Greco-arabic contribution

Salman Ahmed, Muhammad Mohtasheemul Hasan and Zafar Alam
Mahmood

Abstract

The purpose of presentingview was to share the medicinal and surgical contribution of Gheabic
Muslim scientists in diagnosis, surgery and natural medicines for the mamagancetreatment of
urolithiasis. The contribution of AAntaki, Al-Baghdadi, AlBaitar, AFBokhari, AFRazi, AlZahrawi,
Ibn Sina, Ibn Zuhr was highlighted. The data compilation was preliminary and mueteffats are still
needed to restore the missing continuity in the history of medicine.
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Introduction

Historical vistas create an important link in the globally continuous &h progress and

evolution of world civilizations, especially in the history of scienGeorge Alfred Leon

Sarton, a Belgia®\merican chemist and historian wrot&y& shall nobe able to understand

our science of talay, if we do not succeed in penetrating its genesis and its evolution........ and

if we do not understand our science of today we will not be able to adtAaedbrding to Ak

Razi, the scholar who attains completeokitedge of the achievement of those who came

before him will be able to add original contributions to it. History of mediés continuous

and uninterrupted and gives the medicine of today by a joint global cdittritaf the whole
world. It can be dividd into following six phasés.

1. Creation of Adam (Peace Be Upon Him) and prehistory.

2. Ancient civilizations: Assurdabylonian, Ancient Egyptian, Indian, Persian, and Far
Eastern.

3. GrecoRoman and Alexandrian.

4. GrecoArabic or Greceslamic medicine (¥ to 16" century the Golden age of Arab
Islamic civilization): In Europe, this period is usually referred to as thd Bages, in
which the great era of the GreBmman medicine came to an end and no progress in
medical science was made until the Renaissance.

5. Renaissance (4o 17" century): It is regarded as the cultural bridge between the middle
ages and modern history.

6. Western civilization: It comprises of Industrial revolution {1® 19" centuries) and
Modern day civilization (20 century).

Urolithiasis is a major global health problem with complex pathophysiology jfautdtrial
etiology and high recurrence rate. It is one of the oldest diseasesdermmera which has
increased in both the developed and the developing countries during the pasisdét 1901
English archeologist E Smith found a bladder stone from a 5000 year old murtedybdak

to 4800BC in ElI Amrah, Egypt. The medical texts of Asutu in Mesopotamisyeen 3200

BC and 1200 BC are the earliest literature, for describymgptoms and prescribing
treatments to dissolve the calculds Ancient Mesopotamia were using opiufapaver
somniferumL.) and cannabisGannabissatival.) in case of pain and bleeding caused by
kidney or bladder stond®. In Ancient Greek periods, Hippocrates (460 BC to 370 BC) in his
famous boolOath of Medical Ethics for Physiciamgiotedl will not cut for calculus, even

for the patients in whom the disease is manifest; | will leave this operation to benpsifoy
practitioners.” This statement, suggested surgery as one of the way of urolithiasis
managemen®!. Hippocrates in his bookternal affectionswrote, “From the kidneys these
four diseases arise. In the first one, the patient suffers the following: a sharp paiksditac
kidneys, loin, flak, and his testicle on the same side as the kidney; he urinates frequently, and
drips urine a little at a time; together with the urine, sand, too, is passed, and when the sand
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discharges through the urethra, it provides violent pain in it. man, Galen, from whose sea of knowledge | have drawn
When the patient has finished urinating, the pain stops; later,much. Indeed, he is the Master and | am the disciple.
though, he labors under the same distress again. When he i8lthough this reverence and appreciation will and should not
passing urine, he rubs his penis because of pain. Manyprevent me from doubting, as | did, what is erroneous in his
physicians that do not understand the diseases, when they sebeories. | imagine and feel deeply in my heart that Galen has
the sand, think the patient is suffering from stones of thechosen me to undertake this task, and if he were alive, he
bladder, which he is not, but rather from the stones of thewould have congratulated me on what | am doing. |th&y
kidneys.............. When the case is such, clean the patieftecause Galen’s aim was to seek and find the truth and bring
downwards with scammony juice (obtained by incision of thelight out of darkness. | wish indeed he were alive to read what
living root of Convolvuluscammonial.) or the root itself, | have published®.” Muhadhdhab aDeen AFBaghdadi in

first applying vapoibaths to the whole body. On the following his book Al Mukhtar Fi Al Tibbwrote, “I will also avoid

day, clean downwards with juice from white chpgas including arything mentioned which is not proven by
(Cicer arietinumL.) to the amount of two choes (6.55Liters); experiment as narrated to me by my teacher and through my
add salt and give this drink®™. Aristotle (382322 BCE) in own experience (obtained) by experimenting and testihg

his book Problemswrote about the actions of drugs affected Multidimensional development of Aralslamic thought,
urination, ‘Why are sweetmelling seeds and plants diuretic? provided the stimulus for developing the nan intellect

It is because they are warm and easily absorbed, and sucliurther, and for bringing about the forces of rationalismd a
things are diuretic? For the internal heat digests quickly and humanism that led to the twelfth century Medieval
the smell is notcorporeal, since even the stresgelling Renaissance, the fifteenth century Italian Renaissance, and
plants like garlic (Allium sativum L.), which by their heat cure indeed, for sowing the seeds of European Reformation. This
diuretic, produce more excretions. Sweet smelling seeds arenultidimensonal approach comprised of GreBoman

also hot” M. Greek Dioscorides in his booRe Materia medicinal heritage, Prophetic medicines that were derived
Medica (50-70 AD) and Pliny the Her (an ancient Roman from Quran and Ahadith and the practical experience of
naturalist) in Naturalis Historis (70-79 AD) have shared GreccArabic Muslim scientists. According to Dickinson,
number of medicinal plants used against urolithiasis alongSarton, Cumston, and Margota, in the Ehstdevelopment of
their mode of action (Tabl). botany, pharmacy, and chemistry and revival of other
“Greco-Arabic" or "Grecelslamic" medicine extended from branches of science was the major contribution of that Greco
Spain to Central Asia anddia. Arablslamic physicians and  Arabic school of medicinél. Ibn Sina introducedublingual
scholars developed a large and complex medical literatureand intra nasal route of drug administration for faster and
exploring and synthesizing the theory and practice ofeasierdrug delivery of cardiac drugs and reported in his book
medicine. They introduced many new ideas and upgraded thél-Advia Wal Qalbiyd!?. Al-Zahrawi packed single doses of
knowledge about herbs and their therapeutic effertd drugs in cagut parcels, ready for swallowing and drug
safety. The Arabs and Muslims appreciated GiRoman gradually seeped out of the parcel, known today as capsule
culture and learning, and translated tens of thousands of'Y. These are few examples. However, Grécabic-Islamic
scientific and medical texts into Arabic for further stugly medicines influenced Western medical circles to such an
After the end of Grec®Roman times till the Renaissance as extent that it was included in the curriculum of European
stated by John Howard Lidgett Cumpston (18864 AD), medical schools for many centuri€s Unfortunately, many

the first directorgeneral of the Australian Department of original authentic medical manuscripts writtdy famous
Health, ‘At the time when the Arabs appeared in the Orient, scholars of the Islamic era were plagiarized, authoritatively
Greek sciences were in total decadence and the practice oédited, published the Latinized works of the Islamic scholars
magic reigned supren&.” In the 7" century, Islam emerged under the names of medieval European authors. The famous
from the desert of the Arabian Peninsula, conquering the oldexample for that is Constantinus Africanus, who as stated by
Egyptian, Persian, Roman, and Near Eastern Empires wittCampbell, suppressed the names of the Arabic authors whose
Arabic language and added its culture to the heritage ofworks he produced Latin versions of in the eleventh century.
Greece, Rome, Judaism, Christianity, and the Near Efist. The number of primary source studies based on them by
the 16" century, Crusades, Mongol invasions, natural historians or medical researchers remained few and were
disasters, loss of international trade, the capitulations of thdimited to individual effors. Therefore, we focused on this
Ottoman Empire to Western interests, and the rise ofmissinglink erall.

European imperialism contributed to political and economic In present review, the contribution of following Gre&mbic
decline of Islamic wod. Bertrand Russell (1872970 AD) Muslim scientist has shared with special reference of
the British philosopher, mathematician, historian, and socialurolithiasis,its diagnosis, management and treatment

critic wrote, “Islamic science, while admirable in many 1. Abu Bakr Mohammad Ibn ZakariyAl-Razi (Rhazes,
technical ways, lacked the intellectual energy required for 864-930 AD) --- Al-Hawi fi al-Tibb (Comprehensive
innovation and was chiefly important as aegerver of Book on Medicine).

ancient knowledge and transmitter to medieval Eurbie 2. Abubakr AlAkawayni Al-Bokhari (2983 AD) ---

The statement of Bertrand Russell is completely wrong. It has  Hidayat alMutallimin fi-al-Tibb (Learner's Guide to
confirmed that Grecérabic Muslim scientist were not just Medicine).

preserve, compile ottransmit the Grec®oman medical 3. Abul Qasim Khalaf Ibn aRbbas AtZahrawi (Abulcasis,
literature They critically reviewed the translated heritage of 936-1013 AD) --- Kitab AlTasrif (The Method of
previous civilizations and accepting only what proves to be Medicine).

true 1. The famous statement of -Rlazi is: “l never write 4. Sheikh Bu Ali Sina / Ibn Sina (Avicenna, 98M37 AD)
about things unless | first examine them my3&lfHe further --- Al Qanoon Fit Tib{Canon of Medicine).

wrote, “| prayed to God to direct and lead me to the truth in 5. Abu Marwan Abd AlMalik Ibn Zuhr (Avenzoar, 1091
writing this book. It grieves me to oppose and criticize the 1161 AD)--- Kitab al Tasir fial-Mudawat wa alTadbir
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(Book of Simplification Concerning Therapeutics and are useful and after the pain had subsided, a number of

Diet). herbal remedies including wormwod8rtemisiaabsinthium
6. Muhadhdhab ADeen AlBaghdadi (11171213 AD) --- L.), birthwort (Aristolochia clementiilain.), and pepper
Al Mukhtar Fi Al Tibb(Choice Book on Medicine). (Piper nigrum L.) to help calculi’'s expulsion. Juice of radish
7. Ziya Al-Din Abdullah lbn AlBaitar (11881248 AD)--- leaves (Raphanus sativls), caper (Capparis spinosa.),
Al-Jaame:il-Mufradaatal-Adviawal-Aghzia Prunus mahalebL., water of soaked chick peaficer
(Compendium on Simple Medicaments and Foods). arietinum L.) and bitter almonds (Prunus amygdalus var.
8. Daoud AlAntaki (David of Antioch, 1543599 AD) --- amara (DC.) Focke) are effective for breaking the calculi
Tadhkirat Uli Fal-Bab-wa -Jami li-L-‘Ajab Al-‘Ujab. This recommendation of “diet, hydration, and diuresis” is
what is currently advised for patients with urinary
Al-Razi calculi......... During suctimes (having kidney calculus), the

Al-Razi in his book nameAl-Hawi fi al-Tibb (part 7 book I) frequency of bathing and the number of times that one enters
precisely explained the anatomy,physiology and Khazineh (A big bathtub full of hot water) should be
pathophysiology of urinary tract diseases, specially theincreased, prescriptions should be followed and medications
diagnosis and management of urolithia&s He stated, should be used. If such orders be followed consistently, the
.......... Kidneys can have stones and their pain resemblespatients will not feel the pain and before its complete
this pain of colon and these two must be differentiated. Painformation, calculus will be broken into small pieces anthpa

in the lons, sediment in urine, passage of stone or black urinewill not be intensified............ After getting out of bath or
passed with pain several months before denotes stone pain. Khazineh, the patient should be ordered to move and jump
there is nausea or the pain follows a meal or is located in thearound incessantly and for a long duration of time. Having
abdomen and more to the front than the back, then it is moredone this, the patient should enter Khazineh again and stay
likely to be olonic pain. The site of the pain is important: in there till the time b feels that the pain has been displaced
abdominal colic, the pain is more generalized and tends to beand it is running down the inguinal’Al-Razi for the first
anterior, while in kidney stones, the pain is more limited andtime introduced preoperative preparation of the patient by an
tends to be in the back.......Among these symptoms are a enema and meatotomy for impacted urethral calculi. He
simple abdominal irritation, tingling pain in the pelvic area, wrote, “Because stools in the rectum gnaender palpating
and pricking sensation in the urethra. Occasionally, the pain for and locating of bladder stones difficult or impossible, it is
can extend to theénguinal as the renal calculus passes essential that the patient should be given an enema
through the ureter and moves towards the bladder......... thébeforehand. When the bowel empty out its content, feeling the
darkness of urine, deposition of calculusterials in the stone and also abdominal palpation (suprapubic abdominal
urine, feelings of heaviness and discomfort in the abdomenpalpation) becomes easier............... If a stone is impacted in
and stretching sensations in this area while lying are thethe tip of the urethra be aware not to force it out by pushing
symptoms which can indicate the formation of calculus......... as this causes laceration and subsequent severe pains and
The urine stops either because the kidney lacks it and the sigimfections, but incise the end of the penis and remove the
of this is the stoppage of urine and no heavy pains in the baclstone”. He further stated,“Urine mirrored the circulation in

and not in the loin, ureter, and bladder, any discomfort and the urinary system”He observes physical characteristics of
not at the bladder neck, any cause of obstruction as we willurine and draw clinical decisions from its appearance in those
show and together with this, the abdomen is lax and in thedays, when new laboratory analyses for urine examination
body, thereis swelling and dropsy or profuse sweating. Or were not available. He used torinize urine for color,
urine is within the kidney which is obstructed, and in it, the consistency, depositsaste, clarity, touch, etc, and classified
lesion which is swelling or stone or clots of blood or pus. each finding into various subdivisions and specifite
Common to all of them is the pain in the lumbar region with underlying cause and significance of each-Raki believed
emptiness of the bladdeBut if it be a stone, the signs of the that pain becomes worse when the calculi assipg through
stone would appear before that. And if it be a hot swelling,the ureters; otherwise, patients jugtel heaviness in the
with the pain, there is some throbbing. And if it be diseases inflanks”. Differential diagnoses between colitis and renal colic
the kidney, then it is only heaviness. And if it be a solidand between kidney and bladder calculi were very clearly
swelling, the urine does not stop suddenly but gradually andmade by him” *2. The contribution of ARazi in the fietl of

with heaviness only. And if it be clots of blood or pus, then itmedicine and surgery for the management and treatment of
would be preceded by ulcer. And if the urine is stoppedurolithiasis is highlighted in tablg & 4.

because of the urinary passages from the kidney, the bladder

will be empty and the pain in the ureter along its course with Abubakr Al-Akawayni Al-Bokhari

pricking and stitching as the ureteric pain is continuous and In Hidayat atMutallimin fi-al-Tibb about urolithiasis and its
pricking, after this, use the previous criteria as in the kidney. management he stateétyow | mention the chapter on uré
........... and the differentiation between kidney calculi and obstruction, which could be from the kidney or from the
renal obstruction or pyelonephritis that; with irflammation, bladder also, or ureters, or penile duct (urethra), and the one
(there are) mixed fevers, rigors, and polyuria with frequency; that is from the urethra could be due to the stone, tissue
with obstruction, (there is) oliguria and the urine is clear and overgrowth, inflammation, blood clot, or pus. Now | describe
with stones, the urine is either clear or not and with sandythem one by one. But urine obstruction when it is from the
sedimentation.......... Do not lie long on your back. Avoid ureters, manifests in (a way) that the bladder is empty and
cheese, milk derivatives, especially fresh cheese lhaiteld devoid of urine, and there is heaviness in the back. And if the
eggs, unleavened bread. Use diureticsucumbers (Cucumis  obstruction is in the penis, its sign is that the bladder is full,
sativusL.), melons (Cucumis mela), figs (Ficus carical..), and also, if the stone is in the bladder. And if the stone is in
grapes (Vitis viniferalL.), and crystal— clear water from the kidney, the bladder is empty. Remember these rules for not
natural soures. ............ Sedatives for renal colic attacks making mistakes. And when the bladder is full, on palpation it
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appears like an inflated bag, and the pain is severe, the(Althaeaofficinalis L.) decoction and violet oil (essential oil
bladder is stretched, and this pain may extend to the scrotumextracted from the flowers afiola odoratal.) instilled in the

The (obstruction) of the urethra, may be due to the stoneurethra and milked outward to expel the stone. If the stone is
which | have already mentioned its treatment, or from large or lodged transversely and cannot be expelled then an
(granulation) tissue grown within the urethra following its incision (of the urethra) has to be made to extract the stone.
ulceration, or from a wart like the one that appears on the And againthose single medicines (used) for the extraction of
skin, and its treatment is difficult. Its sign is that the urine stone are that | mention: Jewstone (Lapis Judaicus)
flows scanty, (but) as time passes, the urine decreases until fjrinded in clean water and three Derg®ang (37.5 gram) of
completely ceases. For treatment, put (the patient) in waterit consumed, root of cumin (Cuminumyminum L.),

tub and use softener pomades (pomades made with fat scholopendriur(Aspleniumscolopendriuni.), seeds otaper
ingredients to hold the drug) and rub the oil of Cruciferae (Capparis spinosa L.), capillaire (Adimantum capillus
(Brassicaspp) until urine starts to come out and the duct venerisL.), round cypress (Cyperus rotundusyot of star
(ureter) becomes dilated. When (the obstruction) is not at thethistle (Centaureacalcitrapa L.), caraway (Cuminum carvi
ureters but in the urethra, it could be cured with the L.), seeds of melon (CucumiseloL.), seeds of cucumber
“Mabowleh”, which is a hollow pin made of silver or gold or (Cucums sativusL.), seeds of pentaphyllum (Gynostemma
brass over the head of which are many holes resembling gentaphyllum(Thunb.) Makino.)and beetroot (Betaulgaris
lance.............. It is possible for the urinary obstruction to L.) concentrate; these drugs are the first line (medications)
be due to a stone lodged at the bladder outlet. Its sign is thatA\nd ground pine (Teucriumchamaepitys L.), dittany
when the patient lies down dimeir back, and elevates the feet (Marrubium pseudodictamnus.), herb ivy (Ajugaiva (L.)

and wags them, the stone is dislodged and the urine comeSchreb), decoction of black pea (Lathyramgger (L.) Bernh),

out. Its treatment is with those agents that bring the stone outisparagus root (Asparagusficinalis L.), Indian Djatrah (?),

of the bladder, which I will mention in the chapter on the crown of the root of agrimony (Agrimoniaupatoria L.),
bladder stone. It is possible for urineetention to be  seeds of radish (RaphansstivusL.), and ............ e
secondary to the bladder weakness when its expulsive force idrugs are stronger, and the strongest of thembéetle
decreased, the sign of which is that if you put your hand on(Cantharidae), but care should be taken as it could lead to
(the bladder) and compress it, the urine comes out........ bladder ulceration. Now that | gave the guidelines (for
Again when the bladder is full, avoid using the diuretierats treatment), | proceed to pay attention to stone prevention. As
as it brings death. Again, when the stone is in the bladder thist is known thatthe etiologies of stone are concentrated
is more common in children, while in the elderly it occurs in materials, natural heat, and obstruction in the ducts, | have to
the kidney, the signs are that the urine is white and of a fairmention, briefly highly concentrated foods likdresh fruit,

appearance and when (the patient) wants to urinate, penileand cow and camel meats,............. and everything that is
erection occurs, and in such a child the penis is mostly erectconcentrated should be aded, mirticularly fresh
He scratches the base of the penis. The pain is so severe araheese....... And also the use of those drugs that dilate the

occasionally, the (penile) base may be pulled off from theurinary duct like the seed of melofCucumis melo L.),
extensive scratching. When the bladder is full, the patient liecucumber(Cucumis sativud..), white cucumber (Cucumis
on his back and elevate his legs and shakes them, urine comesguria L.), seeds of marsmallow (Althaeaofficinalis L.),

out. And this stone has several types: one type is soft and iseeds of sweet squash (Cucurbitanaxima Duchesns,
removed with medications, and another is hard and is notand.............. is recommend&d®’.

removed with medications. For one month, treat (the patient)

with medicines, maye (the stone) is abated, unless (the Al-Zahrawi

patient) develops hectic fever and dies. If so, and you treatedHe shared a number of specially designed practically applied
for one month, (but the stone) does not come out, now yosurgical equipments (Tab#® for urolithiasis management,
must handle (it) with iron and apply those things that bring which provided the basis to develop modesnrgical

the stone out as | mentioned pressty.............. Beware equipments later on.

that when the stone enlarges in the kidney it hinders the urine,

causes intolerable pain, and may lead to mental confusionlbn Sina

from pain. Each occasion of the pain is called an episode (theln Al Qanoon Fit Tibb, he shared very important data about
pain is intermittent). During the episode of pain, the patient anatomy and physiology of renal system, pathophysiology of
should sit in a tub of warm water in which the leaves of urolithiasis, surgical treatment and natural medicines for the
cabbage (Brassica oleracea L.), leaves of marsmallow management and treatment of uraéiiis. He pointed the
(Althaea officinalis L.), chamomile (Anthemisnobilis L.), epidemiology of bladder calculi 10 centuries ago at the time,
dwarf yellow(Astragalushamosud..), fenugreeKTrigonella there were no radiological or ultrasonographic facilities. It
foenumgraecumL.), flaxseedLinum usitatissimuni..), seed was so accurately as compare to modern urology findings. In
of mingwort (Artemisia absinthium L.), and starthistle  chapter5 of part 19 book IIl he statetBladder calculi are
(Centaurea calcitrapa L.) have been brewed. And after larger and harder than kidney calculi. Their color is yellow to
getting out of the water tub, the back (of the patishtjuld black, and occasionally, grayish to whitish. Sometimes there
be massaged gently with the oil of iftalver (Cheiranthus are multiple smaller pieces in the bladder. Bladder calculi are
x cheiri L.), and then he should jump (up and down)one usually diagnosed after passage through the urethrasé&h
foot, or ride a horse trotting in place, or climb fast down a calculi usually occur in thin persons, while kidney calculi
ladder until the stone comes out of there............. If the stonenostly develop in obese people. Children, adolescents, and
lodges in the penis, its sign is that of penile pain. If so, (theyoung people usually have bladder rather than kidney
penis) must be sucked with the mouth to expel (the stone), aralculi......... If the bladder calculus is small, it can be
(the patient must) put the penis in the warm water andexpelled out by hand prase, but if it is large, the incision
massage it to expel (the stone) and even have rmaasibw line must be expanded, and it is possible that you need
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grasping pincers to grasp and extract the calculus.
Sometimes, the calculus can be very large, and it is not
possible that you induce a very large incision fit fhe
calculus size. What would you do in these conditions is tolV.
grasp the large calculus with pincers, and little by little, to
break the calculus and expel all of the fragments of theV.
crushed calculus. And you must not leave any fragments in
the bladderalbeit very small. Because, if even a very small
fragment of the calculus is not extracted from the bladder, it

usually are highly viscose and sticky. Examples are the
gums of polypody of the Oai{Polypodiumvulgare L.)

and Persian walnudgglansregial.).

Strong diuretics are needed to pass gravel, which remain
from calculus destruction.

Drugs behave as kidney tonics are needed as calculi
usually cause some harm to the kidnegpikenard
(Nardostachygatamansi(D.Don) DC.), gingerZingiber
officinale Roscoe), iris Ifis x germanical.), centaurea

will grow and enlarge” ). Iobn Sina shared a number of

simple and compound herbal formulations, animal and

mineral drugs as well as surgical chaiques for the
management and treatment of urolithig3iables 1 4). Some
important points abowgymptoms, diagnosis and treatment of

(Centaureacyants L.), fruit of vitex (Vitex agnuscastus
L.), burra gokhru Calotropis gigantea (L.) Dryand.),
pomegranate (Punica granatum L.), camel grass
(CymbopogonschoenanthuglL.) Spreng.),damask rose
(Rosa x damascenaHerrm.), sandalwood(Santalum

renal calculi, inpart19 of book Ill are as follows: 14k

VI.

VII.

VIII.

XI.

He further shared that pharmacotherapeuéigimen must

albumL.), andcassia Cinnamomuntassia(L.) J.Presl.),

used in formulations.

VI. Drugs to control pain or sedatives during colic attacks,
helped to move the calculi once the pain had subsided.
These drugs includedpium (Papaver somniferumL.),
flax (Linum usitatissimurL.), turkish pine Pinusbrutia
Ten.), hazel Corylus avellana L.), and marshmallow
(AlthaeaofficinalisL.).

The diagnosis of kidney diseases is based on a detailed
examination of the urine.
Thirst, leg edema, oliguria, polyuria, dysuria, enuresis,
retention, and hematuria as signs of kidney disease.
Renal calculi are usually associated with impaired
function of the kidneys, obstruction, inflammation of the
urethra orbladder, and excessive heat within the urinary
tract.
Renal calculi are caused by coalescence of phlegmatidbn Zuhr
material, sticky mucus, pus, and rarely, bloody material In Kitab al Tasirhe describedhow to detect a tendency of
around a dense core particle. kidney stone formation in normal persorshd surgical
Heavy foodstuff, dairy products, sour fruit, unclear water, procedure for litholys. However he stressed the importance
and dark juices could increase the risk of renal calculi. of diet for urolithiasis management. About urolithiasis
Constipation could be a risk factor for kidney calculi. diagnosis and surgical treatment he stat&ilhenever you
Bladder calculi are less in common women than men assee, ina healthy individual, that his urine turns thilmoking
the bladder outlet is less tortuous, shorter and wider. like water you must fear the possilyiliof him forming
Dysuria is more common with smalalculi, because the stones........... And if a fine probe is introduced, in the
calculi may obstruct the opening of the bladder and theurethra, till it reaches the stone and the probe is of the finest
patient may urinate unconsciously, rub the tip of the caliber, with a tiny piece of diamorgione fitted to its end;
penis, and urinate again because the bladder is irritated. that diamond upon touching into the stone will leadtfo i
Pain is worse when calculi are formed or during the crushing™*"”.
passage of #hcalculi to the bladder, otherwise patients

feel heaviness in the flanks. Muhadhdhab Al-Deen Al-Baghdadi

. Overeating makes pain worse, and after defecation, thdn his bookAl Mukhtar Fi Al Tibbwrote about kidney stone

pain will be reduced. disease. He stated;Stones in the kidney arise, more
The treatment strategy for kidney calculi is the commonly, in aged men, while those in the bladder occur
elimination of materials with the potential to formaai, more in boys.......... It may even fornthildren who are still
breaking the calculi and removing the gravel by urine. breast fed; that is because of excessive curdling effect of their
After lithotripsy, the remaining calculus fragments in the mother's milk; and the stone reaches large size in their
bladder even if very small, could act as a nidus and growsbladder. We have seen some of those stones which are
and forms large calculi again. comparable to a medium sized truffle....... Most of thote wi
kidney stones are obese and most of those with bladder stones
are slim. And it is infrequent for stones, particularly those in

contain 6 actions to obtain optimal results for urolithiasis the bladder to occur in women or girls......... The pain from a

managemerit4.

kidney stone may be suspected by unskilled physicians as
Calculus dissolving and destructing drugs: These arebeing of colonic origin (Qawalang) and we shall mention how
categorized into four groupFirst: drugs acting on small to differentiate in between........... Use the medicaments that
and soft gravel; Second: affect kidney calculi, boitnat crumble and disintegrate the stone together with those that
have suitable effects on bladder calculi for example help extruding it out. And here are some simple drugs that
Hajrul Yahud (Jew's stone). Third: drugs mainly affect can be used to achieve stone passage. Some of them act by:
kidney calculi and have some benefits on bladder calculi.crumbling (disintegration); some by lubricating; some by
Fourth: drugs with dissolving effect on both kidney and enhancing the effect of the used medicaments; some by
bladder calculi, likescorpion ash. conveying the medicament to the organ; some by
Drug targeting agents for kidney calculi for example, strengthening the organ and some by nullifying the
black pepper fruitRiper nigrum L.), pennyroyal leaves pain........... (list of @ simple and 13 compound
(MenthapulegiumL.), and cinnamon barfCinnamomum  drugs)............. Take light meat such as of birds (poultry) and
verumdJ. Presl.). avoid different types of milk and soft che&se His point of
Drugs needed to maintain antiurolithiatic medicines at theview about surgical management of renal stones is noted in
site of a&tion and concentrate in the kidney. These drugstable4.
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Al-Baitar
In Al Advia Wal Aghdiahe nentionednumber of medicinal
plants for urolithiasis managemeitable1).

Conclusion

The presented htical vistas of Grec@rabic contribution

are not complete. There is plenty to be done. Much more
efforts are still needed to fill this wide literature gap and to
Al-Antaki restore the missing continuity in the management of
In Tadhkirat Uli }Fal-Bab-wa FJami li-L-‘Ajab Al-‘Ujab, he urolithiasis either in the form of naflr medicines and
shared different mineral and animal drugs used againssurgical management. Sincere group efforts are required to
urolithiasis (Table3). encourage and publish the missing link of Grétabic

contribution.

Table-1: List of medicinal plants used by Dioscorides, Pliny the Elder, Ibn Sina bBaifar against renatones.

Dioscorides | PlinytheElder | A R8Zi/ . Al-Baitar
Plants (De Materia (Naturalis ( All?kllﬁjvﬁ fi (Al Qanlobonnsl|zli1taTibk)) [14] (Al Advia Wal
Medica) [+ 16.17] Historis) [2€] al-Tibb) 1 Aghdia) (28!
Part used (mode of preparation) and effect(s) mentioned in books
AcanthusmollisL.
Achilleaageratuml. Wp(NDF)DI | e
AcinosalpinusMoench.
Acoruscalamus.. | - Ro(NDF)DI
AdiantumcapillusvenerisL. Wp(NDF)LL, DY
AjugachamaepitygL.) Wp(NDF)LL,ES
schreb. 0 0
Alcea officinalisL.* | - Fr/ Ro(Dec)LL, ES
Alismaplantageaquatical. Whp(Dec)useful in kidney
stones
Allium cepal. BINDF)DI | | -
Allium porrumL. oo | | e
Allium sativumL. BINDFDI |
Althaeaofficinalis L. Le/ R)DQDF)DI‘ Fr / Ro(Dec)LL, ES Ro(NDF)LL
AmomunsubulatumRoxb. | ----- FrRn(NDF)LL
Amygdalugommunid..
Anethungraveolend.. seNORDI |
Anthemischia L. Ro(NDF)DI, LL
Apiumgraveolensubsp.
rapaceumMill.) P.D.Sell. Ro/ Se(NDF)DI
ArtemisiaabsinthiumL. Le(NDF)DI Le(NDF)ES Wp(NDF)LL, ES
ArtemisiaabrotanumL. | @ ----- Fr(NDF)LL
Artem|5|aarboLrescen$Va|II.) Ap(NDF)LL
Artemisiacampestrid.. Le(NDF)LL
Artemisiaherbaalba Asso. Wo(NDF)DI | |
ArtemisiavulgarisL. | - Wp(NDF) LL
Asarumeuropaeurni.. Fr(NDF)DI | | e
Asparagusacemosudvilld. | = - | Ro(NDF) LL, ES
Asphodeluspp. Ro(NDFDI | | e
AstertripoliumL. | = - Fr(NDF)LL
Astragalusboeticudl.. DI
Astragalusgummiferalabill. Re(NDFDI | | e
Aristolochia clementiglain. Wp(NDF) ES
Athamantecretensid.. (| |
AthamantamacedonicgL.) Se(NDF)DI
Spreng.
Berulaerecta(Huds.) Coville. | Ap(NDF)DI, LL
BrassicacreticaLam.
Brassicaoleraceal.. Se(NDF)D! Fr(Ash)LL
BryoniaalbalL.
/ Bryoniadioica Jacq. Wp(NDF)DI SUNDF)LL, ES
BuniumferulaceunSm. DI
Cachrysferulacea(L.) Calest. | Wp(NDF)LL, STN
Calaminthaofficinalis |  \\, /\i;jesg |
Moench. Wp(NDR)DL | ==
CamabissativaL. | = --—--- Fr(NDF) LL, ES
Capparisspinosal. Wp(NDF)DI Wp(NDELL |-
Carumcarvi L. Fr(NDF)DI |
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Carumcopticum(L.) Benth. &
Hook. f.

Caucalisgrandiflora L.

Cedrusdealara (Roxb. ex
D.Don) G.Don.
Ceratoniasiliqua L.

Fr(NDF) LL, ES

CeterachofficinarumWilld.

Wp(NDF)LL, STN

CicerarietinumL.

Fr(NDF)DI

Fr(Infu)LL

Lx(NDF)LL

Cinnamomunaromaticum
Nees. [Cinnamomuntassia
(L.) J.Presl.

Ba/ Le(NDF)DI

Ba(NDF) LL, ES

Cinnamomuntamala(Buch-
Ham.) T.Nees & Eberm.

Le (NDF)DI

CistuscreticusL.

Wp(NDF)DI

Citrullus lanatus(Thunb.)
Matsum. & Nakai.

Se(NDF)DI

Cnicusbenedictug..

CommiphoragileadensiqL.)
C.Chr.

Wp(NDF)DI, DY

Commiphoramukul(Hook. ex
Stocks) Engl.
CostusarabicusL.
CrataegusazarolusL.

Gum(NDF) LL, ES

Qil of roots(NDF) LL, ES

Fr/ OIGmRe (NDF)LL, ES

CrocussativusL.

Stg(NDF)DI

CuaumismeloL.

Se(NDF)DI

CucumissativusL.
CuminumcyminunL.

Fr(NDF)DI

Fr(NDF)DI

Cupressusempervirens.

Cn / Le (NDF)DI

(L.) Spreng.

. . Fl/Fr
CydoniaoblongaMill. (NDF)DI
Cymbopogorschoenanthus Wp(NDF)DI

Cynodordactylon(L.) Pers.

Wg(NDF)LL, Dy

Cynarascolymud..

CyperusrotundusL.

Ro/Ri
(NDF)DI, LL

Daucuscarotasubsp.sativus
(Hoffm.) Arcang.
Diospyrosebenuml].Koenig
ex Retz.
DolichosbiflorusL.
Dracunculusvulgaris Schott.

DI

ElettariacardamomungL.)
Maton.

Se(NDF)LL, DY

EquisetunsylvaticumL.

Wp(NDF)DI

Fr(NDF)LL

Inf(NDF) LL, ES

Wg(NDF)LL, ES

Ro(NDF) LL, ES

ErucasativaMill.

Se(NDF)DI

EryngiumplanumL.

Wp(NDF)DI

Ferulapersicawilld.

Fr/ Ro(NDF) LL, ES

Wo(NDF)LL

Se(NDF)LL

Ficuscarical.

FoeniculumvulgareMill.

GypsophilastruthiumLoefl.

HordeumvulgareL.

Sh(NDF)DI

Hypericumcoris L.

Se(NDF)DI

Hypericumolympicuml.

DI, DY

Hypericumtriquetrifolium
Turra.

DI

Inula heleniumL.

Wp(NDF)DI

Iris pseudacorus.

Ri(NDF)DI, STN

Juniperuscommunig..

Fr(NDF)DI

Laburnumanagyroides
Medik.

Wp(NDF)DI

Lagoeciacuminoided..

LL, STN

LaurusnobilisL.

Ba/Ro (NDF)LL

LawsoniainermisL.

Lepidiumlatifolium L.

Levisticumofficinale
W.D.J.Koch.

LithospermunofficinaleL.

Wp (NDF)DI, LL

Fr(NDF)LL

Ro(NDF)LL

Ba / Ro(NDF)LL

Ro(NDF) LL, ES

Fr(NDF)DI
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LoniceraetruscaSanti. FI/Le(NDF)DI | = -
Malva sylvestrisL. LeNDFDI | | ==
Matricaria chamomillaL. FI(NDF) DI, ES
MedicagosativaL. | Ro(NDF)LL, ES
Menthalongifolia (L.) L. Le(NDFDI | | | ==
Menthapulegium,L. | = - | ----- Wp(NDF) LL, ES
Myrtuscommunid.. Le(NDF)DI
NardostachygrandifloraDC.
Nardostachygatamansi Ro(NDF)DI
(D.Don) DC.
Nasturtiumofficinale R.Br. Wp(NDF)DI | e
Nigella satival. Se(NDF)DI Se(NDF)useful in renal ston
OcimumbasilicumL. Wp(NDF)DI | - Wp(NDF)ES
Oleaeuropaed.. | - Le(NDF) DI
OnonisantiquorumL. Wp(NDF)DI, LL
OriganumheracleoticumL. DI
Orlayaggg?fgqlflora(L.) O Y R —
PaconisofficinalisL. | e Fr(NDF) useful in children
renal stones
Paliurus spina-christi Mill. Ap(NDF)DI, LL
PanicummiliaceumL. Se(NDF)DI
ParnassigpalustrisL. Wp(NDF)DI
Pastinacasatival. Ro(NDFDI | | | =
PeganumharmalaL. | = - Fr(NDF) LL, ES
Petrosellnugglss.pum(Mlll.) Fr(NDF)DI Wp(NDF) LL, ES
e | .. FNDD
PhysalisalkekengL.
Phoenixdactyliferal. Fr(NDF)DI
PimpinellaanisumL. Wp(NDF)DI (|
PinuseldaricaMedw. | e Fr(NDF)stops_the formation
of stones in bladder
PinushalepensidMill. Le(NDFDI | | | e
Piper cubebd.* | = - Fr(NDF)ES
PipernigrumL. Fr (NDF)DI Fr (NDF)ES Fr(NDF) LL, ES
Pistacialentiscusl. Ap(NDF)DI
PistaciapalaestinaBoiss. Le(NDF)LL | | | e
Pistaciaterebinthud.. Ap(NDF)DI
PolygonumaviculareL. Wp(NDF)DI Wp(NDF)LL, ES
Populusalbal. Ba/lLe(NDF)DI | | |
PotentillareptansL. Ro(NDF)LL, ES
""" Se(NDF)LL,
Prunus amygdalus var. amara DY
Prunusamygdalusvar. dulcis
(Borkh. ex DC.) Koehne. | Se(NDF)LL,DY | | | 77
Prunuscerasud.. Fr(NDF) LL, ES
PrunusvirginianalL. Fr(NDF)useful in urinary
----- store
Prunusavium(L.) L. Fr(NDF)LL
Prunus mahaleh. | = - LL
RaphanusaphanistrumL. SeNDR)DI | | | T
RaphanusativusL. Le(NDF)DI Le(Ju)LL Fr(NDF)LL, ES
RubiatinctorumL. Ro(NDFDI | | e
RubudfruticosusL. ex Dierb. | - | - Fr/FlI/ Ro(NDF) LL, ES
Rumexacetosellal.. Ro(NDF)LL Ro(NDF)LL
Fr / Le(NDF)DI,
Ruscusaculeatud.. LL STN
Ruscugacemosus. Ro / Ri (NDF)DI
Rutachalepensié. | - Le(NDF)DI
Rutagraveolend.. Le(NDF)DI
Salwadlv?;;g\LIJ:Epllng & Wp(NDF)DI
Saponariaofficinalis L. Ro(NDF)DI, LL
Saturejathymbral. Ap(NDF)DI
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Saussurea@ostug(Falc.)

ThymusserpyllumL.

TribulusterrestrisL.

Fr/Le (NDF)LL

TrigonellafoenumgraecumL.

Tripolium pannonicumJacqg.)

Lipsch, Ro(NDF)DI
ScandixpectenvenerisL. DI
ScolopendriunvulgareSm. | ----- Le(NDF)LL
Scillabifolia L. DI
Serapiadingual.
SmyrniunolusatrumL.
Stachyofficinalis (L.) Trevis. Wp(NDF)DI
Tanacetunparthenium(L.) Ro(GmRe) { |
Sch.Bip. (NDF)LL
TeucriumpoliumL. | -
: - Wp (NDF)LL, ES
TeucriumscordiumL. Ap(NDF)DI

Fr/Ro (NDF) LL, ES

Fr(NDF) LL, ES

Dobrocz. DI
TriticumrepensL. Ro(Dec)LL
Umbilicusrupestris(Salisb.) LL
Dandy.
Urgineamaritima(L.) Baker.
Urtica dioicalL. DI
Valerianaceltical.
ValerianawallichiDC. | - Ro(NDF)DI
Vicia ervilia (L.) Willd. DI, DY
Vignaunguculata (L.) Walp. Se(NDFDI | | | ==
Vitexagnuscastus.. | @ --—--- Fr(NDF)DI
Vitis silvestrii Pamp. DI
Vitis viniferaL. Fr(NDF)LL Fr(NDF)DI | 7

Keys: Ap= aerial part; Ba=bark; Bl= bulb; Ch=cones; Dec=decoction; DI=diue¥&dysuria; ES= expestones; Fl= flower; Fr= fruit;
FrRn=fruit rind; GmRe=gum resin; Inf=inflorescence; Infu= infusidn= juice; Le= leaf; LL= litholytic; Lx=latex; NDF= no tiafound;
OIGmRe=oleo gum resin; Re=resin; Ri= rhizome; Ro= root; Se= seed; Sh=shegien Stgstigma; STN= strangury; Urinary stones=
kidney and bladder stones; Wg= whole grass; Wo=wood; Wp= whole plant; *= plarftaundtin the electronic database. ThenPlast - a
working list of all plant species created by Royal Botanical Gardens, Kew esduvi Botanical Garden.

Table 2: Compound formulations used by Ibn Sina for urolithiasis management.

Antiurolithiatic formulations shared in Al Qanoon Fit Tibb [14 19 Effects mentioned

in the book
Amygdalus communis var amdra(fruit oil) + Iris germanical. (roots) Litholytic
Arnebia euchromé.. (root decoction)+ Hydromel Usef::(;rr]]:;dney

Carum carviL. (fruit) + Olea europaed.. (olive oil)
Cicer arietinumL. (fruit decoction of black chickpea variety)Prunusdulcis (Mill.) D.A.Webb. (almond oil)+
RaphanusativusL. (root) + Apium graveolenk. (seeds)
Scilla indicaRoxb. (bulb)+ Oxymel

Litholytic and expel
renal stones

Litholytic for bladder

Tanacetum partheniuii) Sch Bip. (flower) + Oxymel stones

AcoruscalamuslL. (rhizome)-Apiumgraveolend.. (seeds) +
Carumcarvi L. (fruit) + Cinnamomunetassia(L.) J.Presl. (bark) €ommiphoramyrrha(Nees) Engl.
(secretions through natural fissures of ste@pmmiphoraopobalsamun(L.) Engl. (wood) +CrocussativusL.
(stigma)+CuminumcyminumL. (fruit) +
CymbopogotjwarancusaJones) Schult. (whole plant)+
Laurusnobilis L.+ Piper longunL. (fruits) +
Piper nigrumL. (fruit) + PortulacatuberosaRoxb. (seeds) +
SaussuredypoleucaSpreng. ex DC.+ Honey
Keys: Hydromel= drink made with water mixed with yeast and honey; Oxymel =mixtuteonéy and vinegar; Litholytic= agent which
dissolves or break stones; Lithotriptic= agent which causes binding inhiaitiong particles to form stones and stop furstene growth

Diuretic, lithotriptic
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Table 3: Animal and mineral drugs used by Ibn Sina ané\Ataki for urolithiasis management.

Animal drugs

| Effects mentioned in books

Ibn Sina (Al Qanoon Fi Tibb) 4

Columbidae (smoke of pigeon feces to urinary tract)

Litholytic and expels renatanes.

Erinaceinae (spines of hedgehog)+ Frankincense

Expels renal stones.

Equus hemionuBallas. (urine of Asian Wild Ass)

Litholytic for bladder stones.

Gallus gallus domesticus (ash of hen egg shell)

Litholytic and expels renal stones.

Lumbricus terrestrigwhole common earth worm) + Frankincense

Diuretic and expel stones

Oryctolagus cuniculugash of whole rabbit)

MusL. (ash of mouse stool)

Litholytic and expel renal stones.

Scorpion (ash of whole scorpion)

Al-Antaki (Tadhkirat Uli I-al-Bab-wa FJami li-L-‘Ajab

Al-'Ujab) 1@

Echinoidea (petrified spines of sea urchin)

Otis tardaL. (Bustard’s stomach and ashes from its feathers and claws)

Litholytic

Mineral drugs

Effects mentioned in books

Ibn Sina (Al Qanoon Fit Tibk) (4

Glass (pwvdered and burnt)

Hajrul Yahud (Jew’s stone)
Natron (naturally occurring mixture of sodium carbonate decahydrate, sodiur

Litholytic and expel renal stones.

bicarbonate along with small quantities of sodium chloride and sodium sulfatq

Al-Antaki (Tadhkirat Uli | -al-Bab-wa I-Jami li-L-*Ajab Al-‘Ujab) [8

Hajrul Yahud (Jew's stone) |

Litholytic and expels renal stones.

Frankincense an aromatic resin obtained from tree8obwellia sacra

Table 4: Historical glimpses of surgical management for retmies.

ut

Y ear Contributors Contribution(s)
3288%(: Ancient Mesopotamia No evidence of surgical treatment for urinary stdfles
12‘:1)808 C Ancient Egypt No evidence of surgical treatment for urinary stdffés
Described symptoms of bladder stone®ath of Medical Ethicéor physicians. A bronze-Shaped
460-377 . . . ) . AP
BC Hippocrates catheter with 1 terminal eye and size pro_p(égllog]ate to age and sex was comnapoicradic
period!?® 22
First person to use the wdttithotomus to refer to cuttingor crushing the stone to facilitate its
276 BC | Ammonius of Alexandria | removal; He fixed the calculus with a hook and then crashed the calculus usmlaribénded
instrument? 21,
In Sushruta Sahitahe described over 300 surgical procedures, incluygémmeal lithotomyfor
é(r)c())und Sushruta (surgeon | o \vho suffered from severe and ongoing colicky pain for a long time; reported infaticia,
BC of ancient India) . A R
and uremia as complications of urolithialid".
350 i%_ Cornelus Celsus (Rome) Describedperineal lithotomyOperation Minoror Petit Appareilin his bookDe Medicina?Y.
23-79 Calus Plinus Secundus
AD (Greek physician)
13'173200 Galen (Greek physician) Practiced lithotomy, basically as described by Cefdus
625-690 Paul of Aegine (Greek
AD physician)
Rhazes usedimajarrah (the dragger) an instrument like a small spoon called, and calculus w
be scooped out; he also ugdilalbatainwhich was similato the arrows extractor forcepd. In
Al-Hawi Fi-Tibb he described perineal lithotomy almost in the same manner as that cartigd ¢
Paul of Aegind?!l; condemned the operation of cutting on kidney stones but approved it in bl
stoned?®l. He for the first time introduced preoperative preparation of the patiemt éryeama and
. meatotomy for impacted urethral calculus. Rhazes devised various urologicahirsis, namely
86:3 80| Al i?;'béfgﬁ;;ii(aﬁ;eeo pliable lead urethral catheters, and replaced the traditional openings at the catheteretyelets
on the sides. Prior to Rhazes, it was believed that breaking the calculushieditiedder to
facilitate its removal could be dangerous; therefore, it was customexyréet these calculi through
large incisions. Rhazes questioned this approach, and priotzahdawi, he realized the hazards
resorting to large incisions. He invented a modified technique in which the sides ottiiascal
were pinched off through a small incision, and after they became small etiweyghliere removed
with al-kalbatain forcep82.
Al-Zahrawi was the first one to utilize forceps to remove bladder cal@ftor&him, the calculus
930 Alzahrawi / Albucasis would be extracted by an instrument like a small spoon oeltadjarrah (th_e dragger), anql it
1013 AD | (GrecoArabic physician) would be_ scooped oHfl, Inventec_i a novel lithotomy scalpel, calldchil with 2 s_harp cutting
edges ; first to use a tool to confirm the presence of the stone before proceeding vatiéz p
cystolithobmy operation ; introduced thes?age bladder stone operation in complicated d&es
Condemned the operation of cutting on kidney stones but approved it in bladdebgttoikesving
Al Razi reommendation&3. Ibn-Sina advised that lithotomy should be reserved for patientsli
980~ Ibn Sina /Avicenna whom the calculus cannot be dislodged by other means; he emphasized perineatamsthirtes
1037AD | (GrecoArabic physician) also described surgery via the transperineal route and warned the surtieoprokimity of the
vasa deferentia, prostate gland, and neurovascular bundle and exposure in this pleswas the
first to recommend the use of soft malleable catheters made of leather andshibuld have many

n
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holes, so that if one becomes plugged, medicine can be injected or urine drainealgtit ttie
other holes, avoiding withdrawing and reinserting the catheter; used grasping foraepsofeal of
the bladder calculus and emphasized on removing all calculus fragment; explokdigque
similar to the use of a Babcock forceps for prevention of calculus migration; siscus
complications of calculus surgery and cystotdiy
1117 '\é:gﬁggg?g?eigifgb'?g Although he documented lumbotomy and sukedagpproach in his bookl-Mukhtarbut he himself
1213 AD physician) condemned this line of management because of great risk and only approved it inditaoke?!.
1300~ Chauliac(French surgeon Combined surgical influences of the Arabs, the Greeks, and his experiehtebaookChirugia
1367 AD Magmal?Y,
15th Sabuncu_o“glu Serafettin ) _ _ _ o
and Ahi Ahmed Celebi Described a new technique of transurethral stone fragmentation and bladdéorirfifat
century . L
(Turkish physicians)
y 24
1;880/;[) Par‘e (French surgeon) Invented a bullet forcepsire de balle3 241,
1515 Alphonso Ferri (Surgeon| Invented and usedlifonsinum a 3pronged pincer with internal toothing for the extraction of bul
1595AD at Naples and Rome) from fire-arm wound€?4.
1520 AD Farncisco de Romanis _ . I.n_troduced a sound to identify the I?Iadder neck, _
(French surgeon) and the perineal incision was made onto the sound using a broad knifeNealbemilal?,
1561 AD Pierre Franco (French | First tim_e remove_d a c_alculus by suprapubi(_: lithotomy; moddiaditransformedlfonsinuminto a
surgeon) lithotrite with 4 jaws Quadrupulus/esicag, to remove stones transurethraify?4]
1561 Santorio Santorio (Frencl| Designed a lithotripter consisting of a hollow tube and a central rod endingangspand a cup
1636 AD surgeon) 24],
16th Mariarus Sanctus (Italian
century UsedMarian operationor Grand Appareitechnique?l.
AD surgeon)
cér?ttl:]ry Jack De Beaulieu Inventor of the lateral lithotomy. Use scalpel, very close in shape to Albueiatirawi scalpel
(French surgeon) (21, 24]
AD
1651 Jacques de Beaulieu Introducedateral lithotomy?l
1714 AD )
1;;2 28 Wi\I]Iic::’rr: gﬁgg:ljen Realized the possibility of extraperitoneal apprdath
1668- Gave the opinion of lithotomy as a last resort when other approaches failedlieieisks of the
Hermann Boerhaave .
1738 AD surgical procedured,
Franc,ois Fournier de
1783 Lempdes of .
1843 AD MontpeII’i)er (French Constructed thétholept .
surgeon)
1813 AD Franz von Gruithuisen IntroducedSteinbohrei(store drill) for litholept 241,
(French surgeon)
1817 AD Jean Zulema Amussat Constructed an instrument consisting of 2 jaws and a rdt¢het
(French surgeon)
Leroy d’'Etiolles (French Introduced hidithoprione (wire-loop basket with rotating cutter) ahi litholabe by using the
1822 AD L X
surgeon) principle ofAlfonsinum?4,
1824 AD Jean Civiale (French First to carry out a sucgessful transurethral lithotripsy;
surgeon) designedrilabe to drill and crush the stor!.
1803 Josep_h Fredgnc B_ehon Inserted a standard gauge systench sizingoy the help of Jean Civiale for use in medical
1876 AD Charrlere (@iss origin equipment such as catheters and prées
instrument maker)
1869 AD Gustav Simon First planned nephrectomy for a fist{fd.
1873 AD Ingalls Carried out the first nephrotonst.
1874 Henry J. Bigelow of Developed strong and hard lithotrite introduced into the bladder with balloons aspinatising
1876 AD Boston anaesthesia, crushed the stones, and evacuated the fragments kiithoiopaxy?Y,
1870 Hugh Hampton Young Invented a cystoscopic lithotrite, to viewed stone by inaugurating lpbagcope, using Bigelow's
1945 AD (French surgeon) lithotrite as a modéf.
1879 AD Heinecke First pyelotomy was performédi.
1881 AD Le Dentu First nephrolithotomy was carried dtf.
1887 AD Czerny First to suture a nephrotomy incisiéH.
1889 AD | Kummel and Bardenheue] First partial nephrectomies for stone dis€aise
1334??\D Abraham Ravich Invented a visual lithotrite with scissor handle for crushing the stéite
190% Max Brodel Described the avascular area as safer and easier for
1913 AD removing renal stones than nephrolithotdftly
1941 AD Rupel and Brown Removed a stone through a nephrostéhy
1348‘.;0A_D Young and Mckay Devebped the cystoscopic lithotrite; the first person to perform and re@terascopy?.
Methodically filled a young cystine stone former’s repellvis with an alkaline antiseptic lavage
mercurochrome by using a primitive retrograde catheter along with oral sodiarbdnate for
1924 AD Crowell - L
urinary alkalinization for stone lavage. Every alternate day weelklgts/were performddr a
total of 10 months until the roentgenogram was clear of stthes
1948 AD Trattner Usal a cystoscope to examine the renal collecting system at open renal Blrgery
1955 AD Goodwinet al. The first to place a nephrostomy tube to a grdsgtironephrotic kidney to provide draindégjé
1965 AD Gil-Vernet Introduced intrasinusallgxteried pyelolithotom{#Y!.
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1967 AD Smith and Boyce Introduced and popularized anatrophic nephrolithotomy for the treatment of staiginas?s.

. . Suggested the combination of extended pyelolithotomy with multiple radial nephrotonties fo
1974 AD Fitzpatricket al % treatment of Iarge,pé/omplex staghorn stdﬁéz P
1976 AD | Fernstrom and Johannso Established percutaneous access with specific intention of removing atosed's
1953 AD Mulvaney First investigation ofiltrasoundfor the destructionf urinary stones was undertaké&h
1954 AD Yutkin Invented the first modern intracorporeal lithotripEdectrohydraulic lithotripsy?2.
1964 AD Marshall First to perform flexible ureteroscopy using a 3mm fibers&dpe
1977 AD Kurth Applied ultrasoundto renal stones for the destructiéh

Introduction of the first ESWL machine, Dornier H8Mwhich later on used after USDA approval
1980AD | - 19840211
1986 AD| - Development ofaserfor the fragmentation of ureterelculi was nitiatedY,
1992 AD Swiss company Pneumatic Iithotripsylpprqved for the frag_mentgtion of rt_enal, ureteral, and bladder calculi |
designed pneumatic device the Lithocl&t
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