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Health in Israel

• Health Ministry
– Hospitals - 14
– Insurers (Health funds / HMO) – 4– Insurers (Health funds / HMO) – 4

• Clalit Health Services – biggest HMO
– Community health
– Hospitals - 8



Rabin Medical Center



Rabin Medical Center

Named in memory of Israel's late prime minister, Yitzhak Rabin.



The late P.M   Rabin



RMC: Facts and Figures

• In January 1996 Beilinson and Hasharon hospitals merged to form 
Rabin Medical Center. Together with Schneiders children’s medical 
center it is the largest and leading medical complex in Israel, 

• 1300 Beds 
• 4,500 Staff Members 
• 8,500 Births Annually 
• 37 Operating Rooms • 37 Operating Rooms 
• 167,000 Emergency Visits 
• 650,000 Outpatient Clinic Visits 
• 34,000 Operations Annually 
• 1,600 Cardiothoracic Operations Annually-The largest number in Israel 
• The largest number of patients treated for cancer in Israel 
• The largest number of organ transplants in Israel 



RMC: Urology department

• Divided between three campuses:
– Urouncology (All major surgery with a special emphasis on 

bladder substitution, RPLND & robotic surgery and LPN)
– Pediatric urology
– Endourology and laparosocpy
– 13 staff members and 8 residents rotating between the – 13 staff members and 8 residents rotating between the 

campuses
15 operating beds per week
About 3000 cases per year



Renal calculi formation and 
treatment : New insights

• Stone composition epidemiology in Israel

• The impact of the metabolic syndrome on stone 
disease

• Uric acid stone dissolution: how can we be more • Uric acid stone dissolution: how can we be more 
efficient?

• New insight into the formation of CaOx stones

• RIRS (retrograde intrarenal surgery)- a new 
standard in the treatment of renal calculi



Urinary calculi in Israel: Epidemiologic distribution of 
stone composition

Shay Golan1, Tamer Abdin2, Ehud Gnessin1, Nandakishore Shapur2, Pinhas M. Livne1, Dov 
Pode2, David Lifshitz1, 

1 Rabin medical center, Petach Tikva, IL, 2Hadassah Hebrew University Hospital, Jerusalem, IL

Introduction
The epidemiological data regarding stone composition in Israel is based on 
anachronistic methods.

Unusually high percentage of uric acid component (~30%).

PurposePurpose
To provide a contemporary description of stone composition distribution in Israel, 

based on modern analysis techniques.
Methods

In a bi-center study, using infrared spectroscopy and X-ray diffraction, stones from 
538 patients were analyzed and demographic data was recorded. 



Stone analysis techniques

• “Chemical analysis of renal calculi has 
been all but  abandoned.  Significant  error  
may occur because  qualitative  and  semi 
quantitative chemical analysis methods are 
not accurate (verrgauwe  et al, 1994)”not accurate (verrgauwe  et al, 1994)”

• “X-ray diffraction and infrared spectroscopy 
are acceptable techniques  for analyzing 
renal stones”

From Campbell’s Urology, Eighth edition 
(2002), p:3272 



Limitation of chemical analysis: No distinction for 
Ca-Phosp



Limitation of chemical analysis: May miss pure 
cystine



Limitation of chemical analysis: Underestimate the uric 
acid %



Table 1: Occurrence frequency of stone components according to homogeneity.

Stone component Total Number 
(%)

Mixed (%) Pure (%)

Calcium oxalate monohydrate 399 (74.2) 309 (57.4) 90 (16.7)

Calcium oxalate dihydrate 183 (34) 165  (30.6) 18 (3.3)

Calcium phosphate 197 (36.6) 188 (34.9) 9 (1.6)

Uric acid 78 (14.5) 30 (5.5) 48 (8.9)Uric acid 78 (14.5) 30 (5.5) 48 (8.9)

Carbonite-apatite 67 (12) 64 (11.9) 3 (0.5)

Magnesium ammonium phosphate 
(Struvite)

23 (4.1) 22 (4) 1 (0.1)

Calcium hydrogen phosphate 
dihydrate
(Brushite)

13 (2.3) 11 (2) 2 (0.3)

Cystine 12 (2.2) 0 12 (2.2)



Table 1: Occurrence frequency of stone components according to gender and age.

Conclusions
Ø The most prevalent stone component in Israel is Calcium oxalate Monohydrate. 
Ø The overall occurrence of uric acid is 14.5% . 
Ø The occurrence of uric acid increases with age, reaching 21% in people > 60    

years old. 
Ø A significant gender difference was noted in the distribution of CaOx stones and 

infection stones. 



The results of metabolic 
evaluation in CaOx stone formers 

in Israel

The results of metabolic 
evaluation in CaOx stone formers 

in Israel

Ca-Phos 
9%

Ca-Ox 
monohydrate 58%

Ca-Ox-dihydrate 
33%

9%



The results of metabolic 
evaluation in CaOx stone 
formers in israel
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Stone disease in the 21 century

• The prevalence of stone disease went up in 
the US from 3% to 5% between the years 
1970-2000 and still on the rise - diet related?

• The life time risk for a stone event is up to 
10%10%

• Recurrence rate of 50% in 5-10 years, also 
true for a stone to become symptomatic

• The standard male/female ratio of  3:1 now is 
changing toward a smaller difference



The metabolic syndrome and renal 
diseases

• An NIH study has shown that patients with 
BMI >27 and stone history have lower 
GFR

• High BMI stone formers have more HTN• High BMI stone formers have more HTN

• INSULIN RESISTANCE diminishes 
amonia production in the kidney resulting 
in more acidic urine



The metabolic syndrome and 
stone disease



The metabolic syndrome and 
stone disease



Take home message

• If you see a western  obese, diabetic 
patient with renal calculi consider the 
option of uric acid stone and treat 
accordingly accordingly 



Background

Dissolution by oral 
medication is often the 
treatment of choice for 
patients diagnosed with 
non obstructing renal uric 
acid (UA) stones. Urine 
alkalization is the major 
goal . There is little data in 
recent years as to the 
optimal pH required for 
efficient chemolysis of UA 
stones. 

• Whole (Figure a) and 
fragmented stones (figure b) 
were obtained from  patients 
who underwent percutaneous 
nephrolithotomy. 

Methods Results

• A significant difference in 
the rate of dissolution was 
found for higher pH values. 

• Between a pH of 6.5 and 6.9 
the rate of dissolution 
doubled

• Dissolution of fragmented 
stone was significantly more 
efficient.

• The rate of dissolution of 
fragments of UA stones is up 

The kinetics of uric acid stones dissolution

Bezalel Sivan¹, Yizhak Mastai², Ruth Fried², Pinhas. M. Livne¹, David A Lifshitz¹
Rabin Medical Center – Departement of Urology ¹, Bar Ilan University – Departement of Chemistry²
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Objective

To evaluate, in vitro using 
modern techniques, the 
dissolution kinetics of pure 
UA stones from patients 
and various parameters 
which may enhance 
chemolysis.

nephrolithotomy. 

•The UA crystalline structure 
of the stones was verified 
with the use of X-ray 
diffraction (XRD). 

•The kinetics of the solubility 
of UA stones was studied 
using Time Resolved UV-vis 
spectroscopy, which 
measures the changes of 
ultraviolet light absorbance 
due to soluble UA, at a wave 
length of 290nm. 
Measurements were 
performed at different 
increments of solution pH. 

fragments of UA stones is up 
to 52% faster than whole UA 
stones Conclusion

In vitro, there is a major
difference in the efficacy of UA
stone dissolution between the
low and high range of the
acceptable therapeutic goal.
Further more, fragmented
stones respond better than
whole stones. The clinical
implication of these findings
may be that for a better
response to oral chemolysis a
combination of shock wave
lithotripsy followed by
alkalization of the urine close to
pH 7 is needed.
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Do we need to reduce uric acid levels within 
the normal range to enhance dissolution?



Pathogenesis of CaOx stones
The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then insert it again.
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Pathogenesis of CaOx stones



Pathogenesis of CaOx calculi

• Urinary supersaturation vs. urine inhibitors

• Inhibitors: citrats, Mg, complex 
mucopolysaccharides.

• Promoters: stasis, nucleation, urinary pH• Promoters: stasis, nucleation, urinary pH

• Transit time from the kidney to the bladder 
is about 10 minutes, therefore, for a stone 
to be formed a fixed point (nidus) is 
required
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Pathogenesis: CaOx stones

• IH- Idiopathic hypercalciuria, normocalcemia
• Hyperclaciuric conditions (PTH, malignancy, 

hyperthyrodisim,sarcoidosis,  immobiliziation, 
etc)etc)

• Low urinary citrate
• Hyperoxaluria
• Hyperuricosuria



Pathogenesis: CaOx stones

• IH can be found in 30-60% of normocalcemic 
hyperclciuric patintes



Traditional classification of IH - relevant?

• : (1) absorptive hypercalciuria, in which the 
primary abnormality was an increased 
intestinal absorption of calcium (vit D 
mediated)

• (2) renal hypercalciuria, characterized by a 
primary renal leak of calcium

• (3) resorptive hypercalciuria, characterized 
by increased bone demineralization



• IH- is a spectrum of syndromes rather than 
different subgroups

• Effective treatment is the same in most 
patients (Thaizides + salt restriction)patients (Thaizides + salt restriction)



RIRS (Retrograde Intrarenal
Surgery)- a new standard in the 

treatment of renal stonestreatment of renal stones



RIRS - Retrograde Intra Renal Surgery

  Indications:

• Radiolucent stones

• Ureteral and renal stones• Ureteral and renal stones

• Failed SWL

• Cougulopathy

• Ureteral/renal stones indwelling D-J stent

• Special body habitus



• Between 2001-2011: 2500 ureteroscopic 
procedures

• RIRS 430 (19%)

RIRS  the RMC experience

      



Indications for  primary RIRS 



Comparison of RIRS early and late groups

Early groupLate groupP

Gender               :
M
F

21
12 

21
12

Mean stone 
size (mm)

8.6  )4-15(12  )4-17(P> 0.05
size (mm)

8.6  )4-15(12  )4-17(

Lower pole69%51%P>0.05

mean stone 
number

1.4 )1-3(1.3 )1-3(P>0.05

Primary 
procedure

30%33%P>0.05



Early groupLate groupP Value

complications34NS
Median hospital 

stay
22NS

Surgery time (min)92 )48-187(58 )28-93(P<0.05

  Comparison of RIRS early and late groups

Surgery time (min)92 )48-187(58 )28-93(P<0.05
Stone Free (%)7087NS



 RIRS 30%

 RIRS 8%

  late group early group    

Comparison of RIRS early and late groups

URS

URS



Number of procedures per repair:

Early group – 19

Late group - 26

  Comparison of RIRS early and late groups

Late group - 26

 

Price per repair about 130 Euro



Ureteroscopy

• MP 1378 Lower pole renal stone management using flexible 
ureterorenoscopy with holmium laser (multi-centeric study). 
S. Alqahtani et al. Paris, France

– A retrospective, multicenter study, N=199 pt.
– Patients were divided according to stone size: group 1 (1-10mm), 2 (10-

20mm), 3 (>20mm)
– Stone free rate was 95%, 78% and 40% in group 1,2 and 3 respectively.

Renal Stones

– Stone free rate was 95%, 78% and 40% in group 1,2 and 3 respectively.
– When allowing 2 sessions success rate improved in groups 2 and 3 to 

86% and 82%, respectively.
– Predictors for failure were infundibular length and width

• fURS offers excellent, single session, stone free rate for lower pole 
stones up to 1 cm in size. For larger stones good results can be 
achieved with two sessions.



UreteroscopyRenal Stones

• MP 926 The equivalency of treatment modalities for intermediate-sized renal calculi. 
J.D. Wiesenthal et al. St. Michael’s Hospital, Canada

– 137 patients treated for renal stones 100-300mm2 (10-20mm)
– SWL- 53 (39%), URS- 41 (30%), PCNL- 43 (31%)
– Mean stone area was higher for PCNL (p<0.001)
– Single treatment success was: 95.3%, 87.8% and 60.4% for PCNL, URS and 

SWL, respectively (p<0.001)SWL, respectively (p<0.001)
– When allowing for 2 SWL treatments success rate improved to 79.2%, equalizing 

success rate between the groups. 
– Auxiliary treatments were more common after SWL- 42%! 

• A patient with a renal stone 1-2 cm in size should be aware that PCNL followed by 
URS are significantly better options than SWL for a single session treatment  



The results of RIRS for stones>15 mm

RIRS 
מ"מ 15>  

RIRS   
מ "מ 15<  

Mean size 
(mm)

19.6 
)15-28(

10.6 
)3-14(

Surgery time 9367p<0.05 Surgery time 
(min)

9367p<0.05

Hospital stay 
(days)

1.41.1S.N

Complications8%5%p<0.05

Stone free 
rate

74%78%N.S

77 %



Take home message

RIRS should be considered and discussed 
with the patient as one of the first line 

options for treating renal stone

Pros and cons in comparison to SWL are Pros and cons in comparison to SWL are 
now part of a routine dialog with the 

patient

RIRS should be performed in a proper set 
up with enough beck up equipment


