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Abstract

Background: Studies performed to date on the prevalence of gallstones in chronic renal failure (CRF) on haemodialysis (HD) have given contradictory results.  Aims: to evaluate the frequency and percentage of gallstones and its main associated risk factors in a group of Egyptian haemodialysis patients. Patients and Methods: The study included 147 patients with CRF on HD randomly selected from Assiut and Sohag University renal dialysis units in Upper Egypt (102 males, 45 females). The screening protocol included complete medical history, female parity, as well as, use of estrogen therapy by females. History of diabetes mellitus and duration of haemodialysis were also recorded. Body mass index (BMI) was calculated and a number of biochemical parameters (total cholesterol and triglycerides, serum calcium, phosphorus and uric acid) were estimated in fasting serum. An ultrasound scan of the gall bladder and biliary tract was performed with a 3.5 MHz linear probe after at least 12 h fasting. In addition, the prevalence of gallstones in the general population of the same geographical region was calculated after revising available data in ultrasonography reports. Results: The mean age of CRF patients was 43 ±14.2 years and mean duration of dialysis was 30 ±30.5 months. Gallstones were diagnosed in 22.4% of HD patients and this was mildly significantly higher in women than men (31.1% in women vs 18.6% in men, P=0.05) and this percentage was significantly higher than that of the general population in the same geographical region (1.6% of the total examined) (P=0.001). The percentage of gallstones didn’t increase significantly with increasing age or duration of dialysis. We noticed an insignificantly raised risk for gallstones with use of estrogen by females, diabetes mellitus and smoking in males (OR=3.2, 1.6, 1.2 respectively; P >0.05 for all of them). No significant difference was noted between CRF patients with and without gallstones in the studied biochemical parameters except for mean serum calcium that was significantly higher in patients with gallstones (9.8 ± 1.3 vs 8.1± 1.1; P=0.04). Conclusions: The percentage of gallstones in a group of Egyptian patients on HD is higher than that of the general population of the same area. Apart from female sex, the traditional risk factors associated with gallstones in the non-uraemic general population appear not to play a significant role in gallstone formation in HD patients. Estrogen use in females, presence of diabetes mellitus and smoking in males, have insignificantly raised the risk for gallstones in these patients. Changes in serum calcium appear to play a role. Our results suggest that other factors inherent to kidney pathology may contribute to this high percentage of gallstones in CRF patients on haemodialysis.
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Introduction:

               Gallstone disease or biliary lithiasis (GS or BL), one of the common causes of acute abdominal pain (Holland and Heaton, 1972) has been recognized in man since antiquity; for example, gallstones were found in the mummy of the priestess of Amenen (1500 B.C.) (Berk, 1983). The disease is costly, creating over 700,000 cholecystectomies annually, its complications consume approximately $ 6.5 billion in the United states (Shaffer, 2005).
       The prevalence of gallbladder disease (GBD) that includes gallstones (GS or BL) and cholecystectomies varies widely among racial and ethnic groups (Everhart, 1998). It is generally believed that American Indians have the highest prevalence in the world, with as many as 17.4% having gallstones and 12.1% having evidence of cholecystectomy in men and 17.8% having gallstones and 46.3% having evidence of cholecystectomy in women (Everhart et al., 2002). 

           According to autopsy reports, the prevalence of gallstone disease varies in different countries (Bateson and Bouchier, 1975; Lindstrom, 1977; Barker et al., 1979; Godrey et al., 1984). In the pre-ultrasound era, prevalence of GS disease was determined by cholecystography (Sampliner et al., 1970). The results of this test were similar to those determined by autopsies. However, subjects for both types of investigations were highly selected, so that the true prevalence of GS disease in general populations was not well investigated.

          With the introduction of the ultrasound technique in modern radiology, several studies were conducted in different countries to determine the prevalence of GS in the general population. The results range from 1.55% in Turkey (Altiparmak et al., 2003); 3.2% in Japan (Nomura et al., 1988); 20.75% in New Zealand (Chapman et al., 2000); 15% in Peru (Salinas et al., 2004); over 10% in Western countries as Spain (Martinez de Pancorbo et al., 1997) and France (Caroli-Bosc et al., 1999). It appears from these studies that abdominal ultrasonographic examination has made the detection of cholelithiasis easier and feasible for use on a large scale as the portable ultrasound device is safe, non-invasive, inexpensive, easily applicable and accurate for diagnosing GS.  Ultrasonography failed to give clear-cut diagnostic findings in only 2.8% of 1092 Italian screened women (GRPCO, 1984). 

              There are many known risk factors for the formation of gallbladder stones. The most important of which are reported to be female sex and age (Bates et al., 1992). Studies have shown that GS are age correlated, reaching 30-40% prevalence in elderly subjects in Italy (Montalto et al., 1992)

             Few data are available on the prevalence of GS among asymptomatic healthy people in Egypt. In a large study conducted by Aty et al. (1999) examining more than 20 thousand subjects from Assiut and Quena by abdominal ultrasonography, GS were diagnosed in only 1.5% of the total sample. 

            End-stage renal disease affects all organ systems. Nevertheless, frequency of some pathologic conditions does not differ in these patients in comparison with their age-and sex-matched controls recruited from general populations (Jakic et al., 2003). However, studies performed in different countries on the frequency and percentage of GS in CRF patients on HD in comparison to their general population have given contradictory results (Badalamenti et al., 1994; Hojs Radovan, 1995; Paydas et al., 1996; Dumulu et al., 1998; Korzets et al., 1998; Li Vecchi et al. 2001; Altiparmak et al., 2003; Hahm et al., 2003 and Jakic et al., 2003). To our knowledge, no Egyptian study has addressed the percentage of GS among chronic renal failure (CRF) patients on regular haemodialysis (HD).

           Cholesterol is the principal component of gallbladder stones in western countries (Badalamenti et al., 1994). The main causes of cholesterol-saturated bile are increasing age, obesity, estrogen treatment, and pregnancy (Johnston and Kaplan, 1993). 

The aims of the present study were 1) To evaluate the frequency and percentage of gallstones in a group of Egyptian patients suffering from CRF on haemodialysis. 2) To compare the results with those obtained by revising ultrasound reports of a randomly selected sample from the general population of the same locality.

3) To investigate possible risk factors for gallstone formation in CRF patients on haemodialysis.

Patients

             From January, 2005 to July, 2005 we examined a random sample of 147 (102 males and 45 females) CRF patients undergoing maintenance haemodialysis in 2 large centers in Upper Egypt (Assiut and Sohag University renal dialysis units). Their age ranged from 16 to 65 years old. All participants gave informed consent before starting the procedure. We also revised ultrasound reports of a random sample (1073 participants) of the general population examined during “Public Health Campaigns” to know the prevalence of gallstones in a non-uraemic general population of the same locality.

Methods

             For all CRF patients we considered the following parameters: age, sex, smoking, presence of diabetes mellitus, duration of dialysis, parity and use of contraceptives in the women. The screening protocol also included a physical examination, calculation of body mass index (BMI= Weight in Kg/ Height in m2).  Fasting serum samples were obtained for estimation of cholesterol, triglycerides, serum calcium, phosphorus (done on Hitachi 911. Kits from Roche diagnostic), and uric acid (commercially available ELISA kit manufactured by Diagnostics Elitech)

         An ultrasound scan of the gallbladder and biliary tract was performed for all participants in the morning after at least 12-hour fast with real time machine (Shimadzu, SDL-310 Shimasonic) using 3.5 MHz linear probe. The gallbladder was examined by sweeping the ultrasonic beam back and forth in both longitudinal and transverse planes of the gallbladder with the subject in supine, left lateral, and erect positions. Right subcostal and intercostal approach during maximal inspiration was used. Briefly, patients presenting one of the following findings were considered positive for BL as described by Li Vecchi et al. (2001): an echogenic distally shadowing structure within the gallbladder, an echogenic moveable non-shadowing structure within the gallbladder, high- density-echoes and constant shadowing in the region of gallbladder fossa, with poor or no visualization of the gallbladder itself, and previous cholecystectomy for GS during the period of dialysis. Other gallbladder pathology was also recorded as gallbladder wall thicker than 2 mm in subjects observing fast. No pathology in the gallbladder was considered when the lumen was visualized without echoes and a gallbladder wall of 2 mm or less.

Review of the Literature

            We also searched MEDLINE for studies of the prevalence of gallstones in CRF patients undergoing HD. Of the available, five out of eight studies, as well as ours, had a control group recruited from a non-uraemic general population. The total number and the percentages of gallstones in CRF patients and controls in these studies were calculated and summarized in table (3).

Statistical analysis:

Statistical analysis was performed by an SPSS software v9. Results were given as mean ± standard deviation. Student’s t-test was used to compare observed mean ± standard deviation in two groups of HD patients. Chi square test (X2) was used to compare frequency and percentages in different groups. Odd’s ratio (OR) was computed to measure the estimated risk for gallstones. P< 0.05 was considered significant.

Results:

           Chronic renal failure (CRF) patients on HD included in the current study ranged in age between 16-65 years old, with a mean age of 43±14.2 years. The duration of dialysis ranged from 1-144 months, and the mean was 30±30.5 months. (31.3±32.0 months for males, 27.2±27.1 months for females; P= 0.46).

           Gallbladder (GB) was visualized in all except one woman with cholecystectomy most probably due to symptomatic calcular cholecystitis. GB was normal in 106 patients (72.1%), thickened wall without stones in 8 patients (5.4%). GB stones (GS) were detected in 32 patients (19 males and 13 females) with CRF. Accordingly, by adding the cholecystectomized case to those with GS, the prevalence of gallstones in this population of CRF on HD was (33/147=22.4%). A single GS ranging in size from 0.5-2 cm in diameter was seen in 21 patients. GS were multiple and less than 0.5 cm in 11 patients. No GS were found outside the GB in any of the bile ducts and no bile duct dilatation was present.

         On the other hand, GS were found in only eighteen  (5 males and 13 females) out of 1073 subjects (an overall prevalence of 1.6%) of a non-uraemic general population of the same geographical region. Accordingly, the difference in percentage of GS between CRF and the general population was statistically significant (P=0.001) and this difference was valid for both men and women (P=0.000, 0.000).

               When the percentage of GS according to sex was considered, it was seen that it was higher in females with CRF group, but this was just of mild statistical significance (31.1% of females vs 18.6% of males; P=0.05). While, it was nearly equal in the general population (2.4 %, 0.9   %; p > 0.05).

           Fig (1) shows the age and sex distribution of patients with GS among CRF patients. No statistically significant difference existed between different age groups in the percentage of GS. However, it reached its maximum in the age group 50-60 years. 

          Fig (2) shows the distribution of patients with GS in the studied group stratified according to the duration of HD. The highest percentage was seen in those of 2-3 years dialysis duration.

           Routine serological screening of CRF patients before HD revealed that out of 147 patients examined, 101 (68.7%) were positive for anti-HCV antibodies, 27 (18.4%) were HbsAg positive and 19 (12.9%) were serologically negative for both markers.

           On analysing the known risk factors for GS formation, we found a raised, but mildly significant risk with female sex (OR=1.97; P=0.05) and a non significantly increased risk with diabetes mellitus, use of estrogen by females, and smoking in males (OR= 1.6; 3.2; 1.2 respectively; P= 0.32; 0.16; 0.47 respectively). These results are illustrated in Table (1). 

         No significant difference existed between HD patients with and without stones regarding age, BMI, female parity, duration of dialysis, serum phosphorus, uric acid, cholesterol and triglycerides. On the other hand, serum calcium was significantly higher in HD patients with stones than those without (Table 2).

A brief description of the results of previously published studies on prevalence of GS in CRF patients is summarized in table (3).

Table (1): Clinical data of CRF patients on HD classified according to the presence or absence of gallstones.

	Risk Factor (No.)
	+ve stones

No=33 (14 F, 19 M)
	-ve stones

No=114 (31 F, 83 M) 
	OR 
	P value

	Female sex (45)
	14/33 

(42.4%)
	31/114 

(27.2%)
	1.97
	0.05*

	Diabetes (12)
	4/33

(12.1%)
	8/114 

(7%)
	1.61
	NS

	Use of estrogen by females (7)
	4/14

(28.6%)
	3/31

(9.7%)
	3.2
	NS

	Male Smokers

(61)
	12/19 

(63.2%)
	49/83 

(59%)
	1.2
	NS

	Hepatitis C (101)
	19/33 

(57.6%)
	82/114

(71.9%)
	1.28
	NS

	Female parity 3 or more (25)
	8/14  

(57.1%)
	17/29#

(58.6%)
	0.94
	NS


# There are 2 single females so not included in parous women. 

* P value is mildly significant                                NS= not significant

Table (2): Mean values ± SD of age, BMI, parity, duration of dialysis and biochemical parameters in HD patients classified according to the presence or absence of gallstones

	Factor
	+ve stones
	-ve stones
	P value

	Age
	45.6 ± 12.1
	42.2 ±14.7
	NS

	BMI
	24.2 ± 5.2
	22.6 ± 4.0
	NS

	Female parity 
	3.4 ± 2.3
	4.1 ± 2.3
	NS

	Dialysis duration (mo)
	31.6 ± 29.4
	29.6 ± 31
	NS

	S. Ca (mg/dl)          
	9.8 ± 1.3
	8.1 ± 1.1
	0.04*

	S. Phosphorus (mg/dl)       
	5.6 ± 3.1
	8.1 ± 4.7
	NS

	S. Uric acid (mg/dl)
	5.9 ± 2.8
	7.7 ± 4.6
	NS

	S. Cholesterol

(mg/dl)
	175.2 ± 45.2
	178.7 ± 74.4
	NS

	S. Triglycerides (mg/dl)
	166.5 ± 96
	175.4 ± 99
	NS


*: P value is mildly significant

NS = not significant

Table (3): Main Features of Previously Published Studies on the Prevalence of GBS in CRF Patients (modified from Altiparmak et al., 2003): A meta-analysis.

	References
	No.
	Mean age ± SD (ys)
	Duration of CRF (mo)
	Duration of HD (mo)
	   GBS in CRF (%)

Females   Males    Total
	GBS in Controls (%)

Females   Males    Total

	Gladziwa et al. (1993)*
	321
	49.9±14.5
	77
	38.8±47.5
	30.9
	13.5
	20.9
	17.6
	10.3
	13.4

	Badalamenti et al. (1994)**
	119
	55.1±1.3
	NA
	NA
	32.7
	23.9
	27.8
	NA
	NA
	8-11≈

	Hojs Radovan et al. (1995)§
	73
	49±13
	NA
	54±46
	20.6
	12.8
	16
	23.5
	32.1
	23.3

	Paydas et al. (1996)║
	100
	47.7±17.3
	NA
	NA
	10.8
	6.6
	8
	7.07
	3.2
	5.1

	Greenstein et al. (1997)¶
	251
	42.1±12.8
	NA
	NA
	4
	3
	7.1
	NA
	NA
	NA

	Korzets et al. (1998)#
	93
	52.4±15.4
	NA
	NA
	14
	12
	13
	NA
	NA
	6

	Li vecchi et al. (2001)##
	171
	62.5±13.7
	NA
	66.7±52
	36.4
	30.1
	33.3
	13
	4.5
	11.5

	Altiparmak et al. (2003)א א
	182
	32.1±9.7
	39.3±32
	21.8±24
	4.25
	3.7
	3.85
	7
	0.7
	2.6

	Present studyф
	147
	43±14.2
	NA
	30±30.5
	31.1
	18.6
	22.4
	2.4
	0.9
	1.6


NA = not available

* Twenty-five patients underwent cholecystectomy and are included in the numbers. Twenty had cholecystectomy before the institution of HD and 10 of them had normal renal functions. The control group consists of 321 subjects. The incidence of GS was higher in CRF group when compared with controls. However, no difference is present between the two groups when patients who had cholecystectomy at the time of normal renal funtion were excluded.

**Forty-eight percent of the patients were performing chronic ambulatory peritoneal dialysis (CAPD). There is no mention of the duration of HD. The results of the control group were taken from studies conducted in healthy Italian population. ≈ Significantly higher incidence of GBS in CRF patients when compared with controls.

§ The control group consists of individuals who underwent ultrasonography for different diagnostic purposes.
║ Thirty-five percent of the patients were undergoing HD, the rest were compensated CRF patients with no need for HD. The results of the control group were taken from one study including the healthy population.

¶ Patients underwent ultrasonography in the first 7 days after renal transplantation.There is no control group.

# Forty-two percent of the patients were performing CAPD. The prevalences of GS in the CRF group listed according to sex also includes CAPD patients. The total prevalence of GS in the CRF group belongs to the HD patients.

## All patients were on HD. The data of the control group were obtained from Montalto et al. (1995) study of a local general population.
 א א All patients were on chronic HD. The control group consisted of 194 healthy subjects selected from first-degree relatives of CRF patients and from apparently healthy hospital personnel.

ф All patients were on regular HD. Control data were obtained from ultrasonography reports of apparently healthy 1073 subjects from the general population of the same geographical area.

Discussion

            Our results show an overall percentage of 22.4% of gallstones in CRF patients on haemodialysis, which is significantly higher than that in the general population of the same geographical region. These results agree with those of Badalamenti et al. (1994) in Italy.  In that study, the duration of HD was not mentioned, and more than half the patients with GS were older than 65 years and nearly half of the patients were performing chronic ambulatory peritoneal dialysis (CAPD). In our study, all patients were on haemodialysis, and its duration was recorded in all cases and we found no significant difference in the mean duration of dialysis between patients with and without GS and no significant difference in the percentage of GS with increasing the duration of dialysis.

           On the other hand, still other studies reported a prevalence of gallstones in CRF similar to that of their general population (Hojs Radovan, 1995; Paydas et al., 1996; Korzets et al., 1998 and Jakic et al., 2003). In one autopsy study conducted by Pahl et al. (1986) on CRF patients undergoing haemodialysis, GS were found in 22% of patients.

        Our finding of a higher percentage of GS in females than males agree with previous studies conducted on the general population (Bennion and Grundy, 1978 and Kaiser et al., 1985) and in CRF patients (Badalamenti et al., 1994; Korzets et al., 1998; Paydas et al., 1996; Gladziwa et al., 1993 and Hojs Radovan, 1995). This difference in percentage of GS between the two sexes starts to become evident around puberty and becomes less distinctive after menopause (Horn, 1956 and Nilsson, 1966). Different studies claim that this condition is mediated via the effects of estrogens and /or progesterone on bile saturation  (Maringhini et al., 1993). Moreover, it has been reported that progesterone causes relaxation of smooth muscle and eases gallbladder emptying (Bennion and Grundy, 1978).


             Pregnancy is one of the factors held responsible for increased GS formation in females (Johnston and Kaplan, 1993) in non-uraemic population. We didn’t find any significant difference in female parity between CRF patients with and those without GS and this was in agreement with the results of Li Vecchi et al. (2001). On the other hand, Jakic et al. (2003) found a significant positive correlation between the frequency of GS in HD patients and the number of pregnancies and deliveries.

              It has been reported by Diehl (1991) that estrogen containing contraceptives and post-menopausal estrogen therapy are among the factors associated with gallbladder disease at least in some studies. In the current study, estrogen therapy was associated with a raised although non significant risk of having gallstones in females with CRF. On the other hand, non of HD patients with GS in Li Vecchi et al. (2001) study had history of estrogen use. 

          The present study shows an insignificant increase in the overall percentage of GS in HD patients with increasing age. Korzets et al. (1998) reported as in our study that HD patients with GS were insignificantly older than those without. On the other hand, Hojs Radovan (1995); Li Vecchi et al. (2001); Jakic et al. (2003) and Hahm et al. (2003) reported that HD patients with GS were significantly older than those without. These studies show that as is the case in the general population, age is one of the most important factors in GS formation in CRF patients. In our study, we noticed a high prevalence (27.3%) of GS in CRF patients aged > 60 years, a finding similar to that recorded by Hojs Radovan (1995) on HD patients and by Pahl et al. (1986) in their autopsy study.

           In the current study, we tried also to determine whether the duration of HD had any effect on the formation of GS. We could not detect any significant increase in the percentage of GS with increasing the duration of dialysis. We have noticed also that CRF patients on HD with GS show no significant difference in the dialysis duration from those without stones. These results agree with those of Gladziwa et al. (1993); Hojs Radovan (1995); Li Vecchi et al. (2001); and Altiparmak et al. (2003). 

         Obesity is a well-known risk factor for GS formation (Johnston and Kaplan, 1993). However, we as well as other previous studies (Korzets et al., 1998 andLi Vecchi et al., 2001), found that CRF patients with GS had higher BMI than those without, but the difference was not statistically significant. 

         Another risk factor for GS could be the dyslipemic disturbances frequently reported during the phase of CRF. It is known that triglyceride levels are increased in patients with CRF, and cholesterol levels are either normal or low (Appel, 1991). In the present study, CRF patients with and without stones were similar in their lipid profile. This agrees with the results of Li Vecchi et al. (2001) and Altiparmak et al. (2003). It has also been suggested that diets rich in cholesterol might enhance the saturation of bile by increasing biliary cholesterol (Bennion and Grundy, 1978). Mareckova et al. (1990) examined bile composition in CRF patients and found that the lithogenicity to be increased. They saw that bile cholesterol and saturation index were increased in HD patients, and this was observed to be more marked in the group of patients consuming low protein diet. Altiparmak et al. (2003) examined GS obtained during cholecystectomy in the pre-renal transplant period and found that cholesterol-rich stones were predominant.

            Previous studies have pointed to a role for calcium and phosphorus in problems related to calcinosis; in fact calcium phosphate has been found in the core and outer layers of both cholesterol and pigmented GS (Kaufman et al., 1994). In kidney disease patients, ideal conditions for GS are created in the bile where there are increases in biliary calcium, in phosphate anions or both minerals (Nathanson and Boyer, 1991). However, in the present study, although mean serum phosphorus of all the patients collectively (7.04 ± 4.1mg/dl) was above normal, we didn’t find a significant difference in phosphorus concentration in patients with and without GS, but rather we found that mean serum calcium was significantly higher in the group with GS. These results are opposite to those reported by Li Vecchi et al. (2001) who reported that high serum phosphorus is one of the risk factors for GS in HD patients. On the other hand, Altiparmak et al. (2003) found no significant difference in serum calcium level in HD patients with and without GS. It has been reported by Gleeson et al. (1994) that serum [Ca2+] showed significant correlations with both biliary [total Ca] and biliary [Ca2+] supporting the hypothesis that the biliary tree is freely permeable to calcium ions and that serum calcium level is one determinant of biliary calcium concentration. These data may also explain the observation that patients with hypercalcemia are reported to have a greater than normal prevalence of calcified GS.

         It has been reported that type 2 diabetes mellitus might cause an increased incidence of GS by causing hypertriglyceridemia or neuropathy, which impairs gallbladder motility (Shaw et al., 1993 and Chapman et al., 1996). Furthermore, it is known that the longer the duration of diabetes mellitus, the higher the severity of neuropathy, which might induce GS formation (Stone et al., 1998). In the current study, diabetes mellitus has insignificantly raised the risk for GS in HD patients. In Italy, Li Vecchi et al. (2001) found a significant association between diabetes mellitus and GS. Other studies (Badalamenti et al., 1994; Paydas et al., 1996; Gladziwa et al., 1993) reported that the incidence of GS was not increased in HD diabetic patients. The reason for these contradictory results regarding the effect of diabetes mellitus on stone formation in CRF patients might be due to variable percentages of diabetic patients included in these studies.

            In a study on the prevalence of gallbladder disease in a sample of the general population in the United States, chronic hepatitis C virus infection has been reported to be strongly associated with gallbladder disease in men (Bini and McGready, 2005). In our series, although anti-HCV antibody was positive in 68.7% of HD patients, it was not associated with increased risk of GS. Other studies conducted on the prevalence of gallstones in CRF patients on HD didn’t mention their hepatitis serological status.

               In our series, only two of CRF patients on HD with GS had pain suggestive of gallbladder disease, and one patient had previous cholecystectomy most probably due to GS. Accordingly, the disease was asymptomatic in the majority of cases. These results agree with those of Hojs Radovan (1995); Korzets et al. (1998); Hahm et al. (2003). On the other hand, Li Vecchi et al. (2001) reported that the presence of specific symptoms suggestive of gallbladder disease were significantly more common in CRF patients with GS.

             The high percentage of GS in patients on regular HD can be explained by the fact that patients with CRF on HD have been temporarily treated with low-protein diets, which changes the bile composition in experimental animals (Villalon et al., 1987) as well as in humans. Increased bile cholesterol, saturation indices and lithogenicity have been reported in the bile of patients with renal insufficiency treated with low-protein diets, and in patients on regular HD (Mareckova et al., 1990). Another contributing factor for GS could be the dyslipemic disturbances frequently reported during the phase of CRF or in dialysis patients (Averna et al., 1989) that tend to increase the lithogenic index due to an increased excretion of cholesterol in the bile. Although in our series CRF patients with and without GS didn’t differ significantly in their lipid profile, we cannot exclude that a lipid disturbance during CRF pre-dialysis phase may have created favorable conditions for the subsequent formation of GS.

          The gallbladder is innervated by the autonomic nervous system that controls its function. Disturbances of the autonomic nervous system are common in cases of uraemia (Hennemann et al., 1973; Campese et al., 1981). Some studies point out the increasing importance of gallbladder stasis and difficulty in emptying, which are factors known to increase sludge and stone formation (Duane, 1996). However, two studies (Gladziwa et al., 1992; Altiparmak et al., 2003) failed to detect any difference in gallbladder fasting volumes and emptying between CRF patients as compared to controls. Despite the presence of autonomic neuropathy, this effect may not be so predominant, probably because of the interplay of different neuronal and hormonal mechanisms on the gallbladder (Liedberg, 1969; Persson, 1972 and Lin, 1975).

In Conclusion: The percentage of gallstones in a group of Egyptian patients on HD is higher than that of the general population of the same area. Apart from female sex, the traditional risk factors associated with GS in the non-uraemic general population appear not to play a significant role in gallstone formation in HD patients. Changes in serum calcium appear to play a role. Our results suggest that other factors inherent to kidney pathology may have overshadowed the classical risk factors seen in the general population. Dietary habits or metabolic changes caused by kidney disease may initiate a series of alterations in bile composition that predispose or lead to frank development of gallstones, especially during high calcium and or phosphorus concentrations in the biliary tract. Further investigations on a greater number of undialysed CRF patients will be necessary to assess gallstone prevalence during this phase and to shed more light on the physiopathological mechanisms leading to gallstones.
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Fig (1): Percentage of patients with biliary lithiasis (gallstones) in different age groups in males (M) and females (F).

Numbers of + ve patients in each age group was:

<20ys (2 M, 0 F); 20-30 ys (1 M, 2 F); 30-40 ys (4 M, 3 F); 40-50 ys (4 M, 4 F); 50-60 ys (5 M, 5F); >60 ys (3 M, 0 F)


[image: image1.wmf]0

10

20

30

40

50

60

% 

of 

+

ve BL

<

2

ys

2

-

3

ys

3

-

4

ys

<

4

ys

dialysis duration

Fig 

(

2

): % 

of patients with 

+

ve BL in each dialysis duration

BL

+

ve M

BL

+

ve F


Fig (2): Percentage of patients with biliary lithiasis (gallstones) classified according to the dialysis duration in males (M) and females (F).

Number of +ve patients in each group was:

<2 ys (8 M, 8 F); 2-3 ys (2 M, 3F); 3-4 ys (6 M, 1 F); >60 (3 M, 2 F)          
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