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Abstract:

Obijective: To demonstrate the relation between the type of calculi and the presence of pathogenic bacteria.

Patients and methods: A group of 53 patients (35 males & 18 females) with urolithiasis were studied from
January 2009 to January 2011. Their age ranged (13 — 69 years) with a mean age of 36.5 years. Calculi
were obtained by different means & then submitted to chemical analysis. Cultures of pre-operative mid
stream urine samples for bacteria were performed in all patients.

Results: The overall incidence of renal stone was more in males (66%) in comparison to females (34%);
however the rate of infection stones was more in females (83.33%). Chemical analysis revealed that
calcium oxalate was the most common & frequently occurring calculi (54.7% pure & 9.5% mixed) while
triple phosphate stones were only (11.3%). The commonest pathogen recovered from pre-operative urine
culture was E-coli (40%) followed by Proteus (30%). Out of 20 infection stones, 5 stones which were
composed of triple phosphate showed the highest incidence of infection (83.33%).

Conclusion: Despite overall increased incidence of renal stones in men, women are more prone to struvite
stones than men due to chronic bacterial infection in the urinary tract which women are more prone to get.
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Introduction: all patients were collected aseptically and processed
Urolithiasis is one of the most common diseases for bacteriological culture.
with worldwide increasing prevalence and incidence
W 1t affects approximately (5 — 12 %) of the Results:
population at sometime during their lives ¢, Fifty- three patients complaining of urolithiasis were
Numerous risk factors responsible for or enrolled in the study. The affected side of treated
contributing to stone formation have been identified stones was more frequently the right (58.5%) than
including environmental, metabolic, dietary, racial, the left (41.5%). The median size of treated stone on
sex, obstructive uropathy and infection of urinary both sides was (7 mm). The patient's demographic
tract. The last is an important risk factor and at least and treated stone characteristics are provided in
in females, urinary tract infection (UT]I) is one of the [table -1].
most common causes of urolithiasis ©. In fact the
destructive effect upon the kidney by renal calculi Table 1: Patient's demographic & treated stone
may be complicated by a superadded infection, most characteristics
gc;mm_onl;(g])assomated with a gram negative Age, yr, (range) (13-69)
ganism "

Gender
Patients and methods: Male No. (%) 35 (66)
The study included 53 patients with clinically and
radiographically diagnosed urolithiasis consulted the Female No. (%) 18 (34)
urology department at Al- Yermouk Teaching Total No. (%) 53 (100)
Hospital, in the period between January 2009 & Treated stone
January 2011, for management of renal calculi. Of .
the 53 patients, 35 were males and 18 were females. Rt side No. (%) 31 (58.5)
Their ages ranged (13 — 69 years), the mean age was Lt side No. (%) 22 (41.5)

36.5 years.

Some of the stones were obtained by spontaneous
passage; others were collected using extra corporeal
shock-wave lithotripsy (ESWL) or open surgery. All
calculi were analyzed using the chemical method.
Pre-operative mid stream urine (MSU) samples of

Size, mm, median (range) 7 (4-20)

The calculi were obtained by different means;
spontaneous passage, ESWL and open surgery
[Table -2].Then they were submitted to analysis
using the chemical method [Table -3]

Table 2: Methods of stone removal according to the patient's sex

Sex Spontaneous passage ESWL Surgical intervention Total
Male 5 (14.3%) 14 (40%) 16 (45.7%) 35(66.1%)
Female 2 (11.1%) 7 (38.9%) 9 (50%) 18(33.9%)
Total 7 (13.2%) 21(39.6%) 25(47.2%) 53(100%)
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Table -3: Chemical analysis of 53 renal calculi
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Stone type Male Female Total

No. % No. % No. %
Calcium oxalate 22 75.86 7 24.14 29 54.7
Calcium oxalate urate 4 80 1 20 5 9.5
Uric acid 5 83.34 1 16.66 6 11.3
Calcium phosphate urate 1 33.34 2 66.66 3 5.6
Calcium phosphate 2 50 2 50 4 7.6
stronite) also called "triple phosphate” | 1 | 1667 | 5 | 8333 | & | 13

It had been found that calcium oxalate was the
most common and frequently occurring constituent
of the examined calculi accounting for (64.2%) of all
renal calculi (54.7% pure & 9.5% mixed), while
triple phosphate stones were only (11.3%).

Out of 53 patients, 20 (37.7%) had UTI, many of
these patients showed chronic pyelonephritic
changes of the kidney from which the calculus was
removed. E-coli (40%) was the most common
micro-organism  encountered in urine culture
examination followed by Proteus (30%) [Table-4].

The incidence of sterile urine in stones composed of
calcium oxalate (72.41%) was more in comparison
to infected urine (27.59%) in stones of the same

Table -4: Shows frequency distribution of bacterial
species in pre-operative urine culture

Micro-organism No. %

E .coli 8 40
Proteus mirabilis 6 30
Klebsiella aerobactor 2 10
pseudomonas pyocyanea 1 5
staphylococcus pyogenes 2 10
Streptococcus faecalis 1 5

Total 20 100

composition. By contrast the incidence of infected
urine was more in stones composed of triple
phosphate (83.33%) [Table -5].

Table-5: shows correlation between chemical composition of stones and their urine culture

Total no. of Sterile urine Infected urine
Type of stone stones No. % No. %
Calcium oxalate 29 21 72.41 8 27.59
Calcium oxalate urate 5 4 80 1 20
Uric acid 6 5 83.33 1 16.67
Calcium phosphate urate 3 1 33.33 2 66.67
Calcium phosphate 4 1 25 3 75
e e | o | e | s | wa
Total 53 33 62.27 20 37.73

E —Coli was isolated in maximum number from
stones composed of calcium oxalate (50%) while
isolate rate of Proteus was (83.33%) in cases of
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triple phosphate stones and (16.67%) in calcium
phosphate stones [Table -6]
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Table -6: Shows correlation between microbial isolate types with chemical nature of infection stones

Calcium %i::l':t? uric ﬁﬁlsm#gt]e Calcium Triple
Micro-organism oxalate acid phosp phosphate | phosphate
urate urate

No. | % | No.(%) | No. (%) ('}')/‘(’)) No.(%) | No.(%) | No. (%)
E —coli 8 40 4 (50) 2 (25) 2 (25)
Proteus
mirabilis 6 30 1(16.67) 5 (83.33)
Klebsiella 2 10 1 (50) 1 (50)
Pseudomonas 1 5 1 (100)
Staph. pyogenes 2 10 1 (50) 1 (50)
Strept. faecalis 1 5 1 (100)

Discussion:

The study was conducted on 53 patients of
urolithiasis to identify the causative micro-organism
from pre-operative urine samples and demonstrate
its relation to chemical analysis of stones.

In the 53 patients studied, 20 (37.73%) were
found to have infected urine. This figure is lower
than that noted by Thompson and Stamey © | but in
the 6 patients with struvite calculi, a positive
bacterial culture was obtained in 5 (83.33%) which
is closer to the figures observed by Dincel et al ©,
Ohkawa et al ® and Holmgren et al ™. This high
figure is not surprising as the development of these
calculi is closely linked to bacterial growth. In
addition we had found in our study that although
urolithiasis is predominant in males but the infection
stones were recovered more in females, this being
related to higher incidence of UTI in women giving
rise to the type of calculus which forms in alkaline
medium typically the triple phosphate (struvite)
stones. Similar findings were reported by Miano et
al @, parmar ®® and Stoller ¥,

The relative incidence of calcium oxalate
(56.6%) in our study was on the higher side as
compared to other types of stones and this is in
conformity with the observation made by Abdel-
Halim @, Djelloul et al “® and Daudon et al “.
Some of the reasons for this high incidence of
calcium oxalate might be due to non vegetarian
diets (animal protein) which lowers citrate excretion
and increases calcium and uric acid excretion @2,
diet with high oxalate content and high carbohydrate
intake (especially rice), which provides acidic
medium to urine favoring calcium oxalate stone
formation “**. The occurrence of pure triple
phosphate stone was only (11.3%) similar to the
study made by Sharma et al Y. The observed
variation in chemical composition may be due to
geographical variation and dietary habits which have
some contributing influence in the incidence of
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urinary tract calculi and type of calculi which occur
within a given area .

The present study showed that the lowest
frequency of associated infection was in calcium
oxalate and uric acid stones (27.59%, 16.67%
respectively) and the highest in triple phosphate
stones (83.33%) and this finding is consist with the
finding of Holmgren et al 7,

In the group of patients with struvite calculi, the
commonest organism found in urine was Proteus
mirabilis which is a urease —producing bacteria and
thus considered to be a stone producing micro-
organism. While E-coli were the predominant micro-
organism recovered in the urine of patients with
calcium oxalate calculi. The present finding is
consistent with the study of Dajani & Shahbi and
Bratell et al @24,

Conclusion:

Kidney stones come in different types; the most
common are calcium oxalate stones.

UTI caused by urea- splitting organisms (e.g.
Proteus species) carries high risk of promoting
formation and growth of struvite stones.

Contrary to overall increased incidence of renal
stones in males, females are more prone to struvite
stones than males due to increased incidence of
recurrent UTI in them.

References:

1. Hesse A, Brandle E, Wilbert D, et al. Study on
the prevalence and incidence of urolithiasis in
Germany comparing the year 1979 vs. 2000. Eur
Urol 2003; 44: 709-13

2. Healy KA, Ogan K. Non surgical management of
urolithiasis: an over view of expulsive therapy. J
Endourol 2005; 19: 759-67

3. Park S. Medical management of urinary stone
disease. Expert Opin Pharmacother 2007; 8:
1117-25

Iragi J. Comm. Med., July. 2012 (3)



Infective Urolithiasis: A Descriptive Study

4. Pietrow PK, Karellas ME. Medical management
of common urinary calculi. Am Fam physician
2006; 74: 86-94

5. Golechha S, Solanki A. Bacteriology and
chemical composition of renal calculi
accompanying urinary tract infection. Indian J
Urol 2001; 17: 111-117

6. Lewi HJE, White A, Hutchinson AG, et al. The
bacteriology of the urine and renal calculi. Urol
Res 1984; 12: 107-109

7. Singh PP, Singh LBK, Prasad SN, et al.
Urolithiasis in Manipur (north eastern regional
India) Incidence and chemical composition of
stones. Amer J Clin Nutr 1978; 31: 1519-25

8. Thompson RG, Stamey TA. Bacteriology of
infected stone. Urology 1973; 1: 627-631

9. Dincel C, Ozdiler E, Ozenci H, et al. incidence
of urinary tract infection in patients with
bacteriuria undergoing ESWL: comparison of
stone types. J Endourol 1998; 12: 1-2

10.Ohkawa M, Tokunaga S, Nakashima, et al.
Composition of urinary calculi related to urinary
tract infection. J Urol 1992; 148: 995-997

11. Holmgren K, Danielson BG, Fellstrom B. The
relation between the urinary tract infection and
stone composition in renal stone formers. Scand
J Urol Nephrol 1989; 23: 131-136

12.Miano R, Germani S, Vespansiani. Stone and
urinary tract infections. Urol Int 2007; 79: 32-6

13.Parmar MS. Kidney stones. BMJ. 2004;
328(7453): 1420-1424

14. Stoller ML (2008). Urinary stone disease. In EA
Tanagho. J W Mc Aninch, eds., Smith's General
Urology 17" ed., PP. 246-277. New York: Mc
Graw-Hill

Y.

Ala'a Al-Deen Al-Dabbagh

15. Abdel-Halim RE. Urolithiasis in adults. Clinical
and biochemical aspects. Saudi Med J 2005; 26:
705-13

16. Djelloul Z, Djelloul A, Bedjaoul A, et al. Urinary
stones in western Algeria: study of the
composition of 1345 urinary stones in relation to
their anatomical site and the age & gender of the
patients. Prog Urol 2006; 16: 328-35

17. Daudon M, Dore JC, JungerP.et al. Changes in
stone composition according to age and gender
of patients: A multivariate epidemiological
approach. Urol Res 2004; 32: 241-7

18. Finkielstein VA, Goldfarb Ds. Strategies for
preventing calcium oxalate stones. Canadian
Med assoc J 2006; 174: 1407-9

19.Massey LK. Dietary influences on urinary
oxalate and risk of kidney stones. Front Biosci
2003; 8: 684-94

20.Masai MH, Ito H, Kotake T. Effects of dietary
intake on urinary oxalate excretion in calcium
renal stone farmers. Br J Urol Int'l 1995; 76:
592-6

21.Sharma RN, Shah I, Gupta S, et al
Themsogravimetric analysis of urinary stones. Br
J Urol 1989; 46: 564-566

22.Hughes P. kidney stone
Nephrology 2007; 12:526-530

23.Dajani AM, Shahbi AA. Bacteriology and
composition of infected stones. Urology 1983;
21: 351-353

24.Bratell S, Brorson JE. Grenabo 1, et al,
Bacteriology of operated renal stone. Eur Urol
1990: 17:58-61

* Al-Mustansiriya University College of Medicine

epidemiology.

Iragi J. Comm. Med., July. 2012 (3)



