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Abstract
Background Recent studies have reported an increasing prevalence of stone diseases (urolithiasis and
cholelithiasis) worldwide. However, studies that evaluate the occurrence of stone diseases in Ethiopia are
scarce. The objective of this study was to determine trends in the incidence of stone diseases, and the
associated comorbidities in Ethiopia during the last 13 years. Methods Thirteen years retrospective data
were collected from medical records (Log Books and Electronic Databases) at St. Paulos Tertiary Referral
Hospital, September 2005/2006 to 2017/2018. A total of 32,370 surgically treated patients were included
in the study. Open surgical treatments related to stone diseases were identi�ed via a thorough review of
patient medical records. Data were analyzed using Graph Pad Prism 6 Software. P value < 0.05 was
considered statistically signi�cant. Results Stone diseases were found in 4044 (12.5%) patients. Of
which, the prevalence of urolithiasis was 2.3%, whereas gallstones were 10.2%. In the last 13 years, the
trend in stone prevalence has increased by 10.8% from year 2005/6 (6.4%) to 2017/18 (17.2%). The
prevalence of stone diseases was found to be higher in females (72.7%) than in males (27.3%). In the
case of gallstones, the ratio of females to males was 11.2:1, whereas urinary stones occurred equally in
both sexes. The mean age at which the stones occurred was 42 years, and most cases (51.5%) were
prevalent between 30 and 49 years of age. The majority of gallstone patients (65.2%) were
asymptomatic, and most urolithiatic cases (46.5%) were located in the kidneys. Comorbidities associated
with urolithiasis were the reduction in urinary output, and benign prostatic hyperplasia, whereas hernia
and diabetes mellitus were associated with gallstones (P<0.05). Conclusion The prevalence of
urolithiasis and gallstones has been increasing over the past 13 years in patients reporting to a referral
hospital from different parts of Ethiopia. These �ndings will raise the awareness of attending physicians
and policy makers for prompt treatment interventions and to institute possible prevention measures to
minimize stone recurrences. Moreover, research on alternative traditional medicinal treatment must be
conducted since there are wide claims in Ethiopian folk medicine about curing stone diseases.

Background
Urolithiasis and cholelithiasis are public health problems, the prevalence of which has been increasing
worldwide [1–3]. Urolithiasis refers to the formation of stone(s) in the urinary tracts [4]. This includes
nephrolithiasis (renal calculi, or kidney stones), ureterolithiasis (ureter calculi), and cystolithiasis (bladder
calculi) [5–6]. Urolithiasis is mostly lodged in the kidney(s) [7], and is the third common disease of the
urinary tract [8]. Nephrolithiasis is a systemic disorder and has been associated with chronic kidney
disease (CKD)-end-stage renal failure [9–11], cardiovascular diseases [12], diabetes mellitus,
hypertension and obesity [2, 13–14]. Even mild CKD is associated with signi�cant adverse cardiovascular
events [15]. Clinical manifestations of nephrolithiasis include renal colic, blockage of urine �ow, kidney
swelling, bloody urine and secondary bacterial infection [16]. This imposes a signi�cant impact on quality
of life and the nation’s economy [17].

The cause for kidney stones is multi-factorial including epidemiological, biochemical, and genetic factors
[18–20]. The pathogenesis of kidney stone formation is a complex biochemical process and remains



Page 3/19

incompletely understood [21]. A kidney stone is formed as the result of an imbalance between promoters
and inhibitors in the urine, kidneys [22]. The types of kidney stones are calcium stones, struvite or
magnesium ammonium phosphate stones, uric acid stones or urate, cystine or ammonium acid citrate
stones and drug-induced stones [23]. Calcium stones comprise about 80% of the urinary tract stones [24].
After the �rst episode of a stone, the 10-year recurrence rate is more than 50% [25–26].

Globally, the prevalence of kidney stones is between 2% and 20% [27–28] including infants [29]. It affects
approximately 1 in 11 people in the United States [30]. This prevalence may be in�uenced by variations in
sex, age, race, and changes in dietary practices and global warming [4]. Sun exposure enhances vitamin
D production which leads to an increase in 25-hydroxy vitamin D [31]. The classic effect of vitamin D is to
facilitate the intestinal absorption of calcium by mediating active calcium transport across the intestinal
mucosa [32].

In Germany, there has been an increase in the prevalence of urolithiasis within the last 22 years[3]. It was
reported that most kidney stones are frequently formed in men than in women between 20 and 49 years
old [17]. In addition, Ahuja et al. (33) reported higher stone occurrences in men than in women between
the ages of 30 and 39. In contrast, the majority of kidney stones have been reported to occur in females
than males of the age group 20 to 40 [34].

Gallstone disease is a widespread disorder all over the world [35]. Cholesterol-supersaturated bile is the
�rst requirement for gallstone formation, and Gallbladder stores bile secreted from the liver and passes it
in response to a fat-rich diet. When the bile contains a high level of cholesterol, it becomes hardened or
crystalline to form cholelithiasis or gallstones (Chung-Jyi et al., 2004). The most predominant type of
gallstone is cholesterol stone which constitutes more than 80% of gallstones in the Western world
(Acalovschi, 2001). The rare types of gallstones are pigment stones (composed of bile pigments) and the
mixed stones (bile salts)(Channa et al., 2007b). In general, cholelithiasis is a leading cause of emergency
hospital admission among gastrointestinal problems (Portincasa et al., 2006). Cholecystectomy is one of
the most common elective abdominal operations in Europe and the United States. Most gallstones never
generate symptoms, but they can cause biliary pain and biliary complications such as acute cholecystitis,
jaundice, ascending cholangits, and acute pancreatitis. Such complications of gallstones contribute
substantially to health care costs [35].

Beside a genetic predisposition the likelihood of gallstone formation is in�uenced by some known risk
factors. The main risk factors for gallstone formation includes obesity, estrogen treatment and pregnancy
[35, 13, 36] metabolic syndrome [13, 37], Diabetes mellitus [38], being female gender and increasing age
[35,39]. Moreover, lifestyle modi�cations such as dietary habits, and lack of physical exercise are also
associated with gallstones [40–41]. The risk of developing renal stone is higher among patients with
gallstones than without it. Also, the prevalence of gallstones was signi�cantly higher among patients
with chronic kidney disease[42]. However, whether renal stones and gallstones share a
pathophysiological mechanism remains unclear [39].
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Globally, the national prevalence of gallstones vary, and over 10% of people have gallstones in Western
countries [43]. There has been an increase in the Hospital admission rates for cholelithiasis in males
(30%) and in females (64%) [44], and substantially increased the economic burden on nations’ health care
systems [45–46]. Gallstones can be asymptomatic or accompanied by various clinical symptoms such
as biliary colic, cholecystitis, obstructive jaundice and pancreatitis [47].

The recurrent stone disease causes not only pain and distress in patients, but it also imposes a
signi�cant economic burden due to loss of working days and associated health care costs. Currently, less
invasive surgical therapies such as extracorporeal shockwave lithotripsy (ESWL), percutaneous
nephrolithotomy (PCNL), or ureteroscopy (URS) have revolutionized acute and complex stone
management. However, these often result in incomplete stone clearance [49]. Although the analysis of
stone chemical composition may in�uence the choice of intervention [49], open surgery is still the
mainstay of treatment [50]. In Ethiopia, reports on the prevalence of urolithiasis and gallstones are
scarce. Therefore, the present study intends to determine the prevalence of urolithiasis and gallstone
diseases among patients that attended St. Paulos Referral Hospital during the past 13 years (2005/6 to
2017/18).

Materials And Methods

Study Design and Study population
Thirteen years retrospective data were extracted from medical records (Log Books and Electronic
Databases) between September 2005/2006 and September 2017/2018 from St. Paulos Hospital
Millennium Medical College (SPHMC), Addis Ababa, Ethiopia. Electronic medical records were accessed
only for 2 years (from 2016/17 to 2017/18 years).

The study population was patients who had been admitted to the St. Paulos Referral Hospital during the
study period. Among all patients who underwent open surgery, those identi�ed as stone cases based on a
thorough review of patient’s clinical records were enrolled in the study. Each clinical history included the
age, sex, stone type, stone anatomical locations, co-morbidities, symptomatic or asymptomatic (for
gallstones), and stone recurrences. Exclusion criteria were patient records which were incompletely �lled
and did not appear readable.

Data Analysis
Data were collected from clinical records by transferring them into Microsoft Excel sheets and analyzed
using Graph Pad Prism Version 6 software. The association of stone disease with comorbidities was
evaluated using the Chi-square test. P-value < 0.05 was considered statistically signi�cant.

Results
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The Magnitude of Urolithiasis and Cholelithiasis
The study population were aged between 3 and 84 years old and the mean age was 42 years. The
majority of patients were in the age interval of 30–39 years. In this age group, the highest overall stone
incidence was 29.3% among females. Among males, the highest incidence of overall stone disease was
22.2 % among the age group of 40–49. In general, most stone cases were found between 30 and 49
years of age (Figure 1)..

Trends in Urolithiasis and Cholelithiasis
Among 32,370 surgically treated patients (open stone removal), 4044 (12.5%) were found to be stone
disease patients. Among these, 2.3% of patients had renal stone disease and 10.2% patients had
gallstones. Out of 4044 stone cases, urinary calculi were in 757 (18.7%), whereas gallstones were in 3287
(81.3%). In the past 13 years, there was a growing trend in stone diseases which has increased by 10.8%
from 2005/6 (6.4 %) to 2017/18 (17.2%). Similarly, the prevalence of urinary stones has increased from
2012/13 to 2017/18 years. On the other hand, cholelithiasis was highest during 2014/15, but lowest
during 2008/9 and 2009/10 years (Figure 2). Trends of stone diseases in relation to gender are also
presented in Figure 3.

Stone Diseases in Relation to Gender and Age
In terms of gender, the stone disease was 27.3%, prevalent among males, and 72.7% prevalent among
females. In general, the incidence of stone disease was signi�cantly higher in females than males
(female/male ratio: 2.7 to 1) (Figure 4).. Gallstones were more prevalent among females than males
(female/male ratio: 11.2 to 1) (P<0.05), but urinary stone occurrence was almost equivalent among both
sexes (female/male ratio: 1.1 to 1 (Figure 5)..

As age increased, urolithiasis raised in men and declined in women (Figure 6).. In contrast, the incidence
of gallstones reduced as the age increased in females and an increase in males (Figure 7)..

Anatomical Locations of Urolithiasis and
Cholelithiasis
About 46.5% of urolithiasis were located in the upper urinary tract (the kidneys)(Table 1).. Cholelithiasis
was dominate type of gallstone (96.7%) located in the gallbladder. The majority of patients with
gallstones (65.2%) were clinically asymptomatic when they were �rst diagnosed (Figure 8)..
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The Major Comorbidities Associated with Stone
Diseases
About 103 cases of 757 urolithiasis patients and 65 cases of 3287 gallstone patients were associated
with comorbidities or disorders. The major associated comorbidities with gallstones were an umbilical
hernia, Diabetes mellitus (DM), hydrops (over-distended gallbladder �lled with mucoid), and empyema
(acute cholecystitis). Similarly, the common co-morbidities of urolithiasis were a decrease in urinary
output (UOP), benign prostatic hyperplasia (BPH), and hydronephrosis (the swelling of kidneys due to an
accumulation of urine) (Table 2)..

Discussion
Urolithiasis is a public health problem which is formed due to an imbalance between promoters and
inhibitors in the kidneys. In Ethiopia, reports on the prevalence of urolithiasis and gallstones are scarce. In
the current study, the trends in both stone types (kidney stone and gall stones) have been increased
across the years. Trends in gallstones have been increased, although it falls during 2016/17 year due to
the reduced number of women who visited the hospital to undergo surgery. The incidence of kidney
stones has been consistently increasing across the years. This might be due to changes in living style
such as diet and daily activities of women and men. There was suggested that the prevalence of stone
disease may be associated with increasing consumption of animal proteins and salts, and a decrease in
calcium-rich products, genetic basis, and climate warming as reviewed by Alelign and Petros [20].

Globally, the prevalence of urolithiasis varies, ranging from 2% to 20% [27–28], whereas gallstones vary
between 0.1% and 61.5% [51]. In the United States, a National Health Survey report for kidney stone
prevalence was 5.2% (from 1988 to 1994) [2], and in Germany, it was 4.7% [3]. It is possible that the low
urolithiasis �gures in our study might be associated with the recent implementations of treatment with
extracorporeal shock wave lithotripsy at the St. Paulos Hospital. The variations in stone disease
prevalence among the different studies may be linked to differences in the study design, duration of the
study, and geographical locations.

In the present study, trends in stone diseases were progressively increased by 10.8%, and urolithiasis has
been also linearly increased in the last 5 years (2013/14 to 2018) which was in line with the reports of
Raheem et al. [52]. In Japan, the prevalence of renal stones rose from 4 to 5.4% within 10 years (1975–
1985) [53]. In addition, recurrent urinary tract infections (urease-producing microorganisms) enhance the
prevalence of urolithiasis [8,54]. In our study group, most stones were located in the kidneys, which were
similar to previous studies [55–56]. Moreover, it should be noted that patients usually visit doctors at the
time of acute episodes, and the utilization of more accurate diagnostic tools may overestimate stone
prevalence.

In the current study, the prevalence of urolithiasis (2.3%) was substantially higher than the prevalence
(0.24%) reported by Masterson et al.[57], but lower than the prevalence (8.8%) in the United States [30],
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and in Iran (5.7%) [58]. In our study, the prevalence of kidney stone in women was equivalent to men.
Previous studies described that the female sex hormone (estrogen) inhibits calcium oxalate stone
formation [59], whereas testosterone promotes it in male albino Wistar rats [60]. It was also supported by
Curhan [61] indicating that males have a three times higher urinary stone incidence compared to females
due to the sex hormone. Urolithiasis mainly occurs in the third and fourth decades of life when the level
of serum testosterone is also the highest [62]. Similarly, a study also reported that higher androgen level
was diagnosed in renal stone patients compared with the healthy controls [63]. However, similar studies
indicated that urolithiasis was more frequent among men than women [2,55]. In Iran, it was reported that
urinary stones were frequent in males (6.1%) than females (5.3%)[58]. Additionally, kidney stones were
prevalent among men (6.3%) than in women (4.1%)[64]. The reports of Scales et al.[30] also indicated
that the prevalence of renal stone was 10.6% among men, and 7.1% among women. Lieske et al. [65]
reported that the male-to-female ratio was reduced from 3.1 to 1.3 during the last 30 years (1970–2000)
in the Rochester population. In other words, renal stones increased by 1.9% per year in women, but
declined by 1.7% per year in men. Similarly, this was consistent with the study revealing an increased
incidence of kidney stone in young women than men [66].

In our study, the 10.2% gallstone prevalence was higher than reports in Gondar University Hospital (5.2%)
[67], and nearly close to 8.6% gallstone prevalence in Saudi Arabia [68]. Females were frequently affected
by gallstones than men with a ratio of 11.2:1, which was similar to the reports of Gomati et al. [46].
Studies have shown that the prevalence of gallstone disease was two to three times higher among
women than men. Although it is common in young women and rare in young men, the difference narrows
with increasing age [35]. It is presumed that female sex hormones are more likely to be responsible for
gallstone increased risk [59]. Estrogen increases biliary cholesterol secretions (especially during
pregnancy) and results in cholesterol supersaturation of bile [35]. Previous reports also suggested that
cholesterol saturation increases in the elderly due to reductions in the bile acid synthesis both in men and
women [69]. On the other hand, hormone replacement therapy in post- menopausal women and oral
contraceptives have also been described to be associated with an increased risk for gallstone disease
[35].

The overall stone prevalence predominantly affects both genders from 30 to 49 years, similar to the
reports of Hussain [70]. In our study, the mean age at the time of stone treatment was 42 years, which
was similar to a study that reported the mean age of 45 years in men and 41 years in women [65]. A
related study in Iceland revealed that renal stone prevalence was in the age range of 30 to 79 years [27].
However, there is also another study that showed younger age groups not to be fully free from developing
kidney stones [71].

Our �nding that Diabetes mellitus was one of the major comorbidities associated with gallstones, which
were consistent with the �ndings of other studies [72–73]. Although diabetes and hypertension have been
signi�cantly associated with stone diseases, affecting children as young as 5 years old [74] these were
not associated with urolithiasis in the current study.
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This study has the following limitations. The retrospective study design cannot be viewed as fairly
representative 0f the general population since it is based on patients that come to the hospitals seeking
treatment, as a result of which it may overestimate the prevalence of stone diseases. On the other hand,
some erroneous and incomplete coding of patients’ medical information could have limited our effort to
capture all hospital’s admitted events. Furthermore, since the extracorporeal shock wave lithotripsy
treatment performed on outpatients was not included under surgical treatment records, this will also lead
to under reporting of stone diseases. Despite these limitations, the strength of the present study was its
inclusion of a large number of subjects (patients) who underwent surgical treatment.

Conclusion
Our �ndings showed that both gallstones and urinary tract stones are public health problems in Ethiopia.
The overall prevalence of stone diseases among Hospital admitted patients in one referral Hospital of
Ethiopia was 12.5%., of which, the prevalence of urolithiasis was 2.3%, whereas gallstones represent
10.2%. In the last 13 years, trends in overall stone prevalence were increased by 10.8% (6.4% to 17.2 %).
This study provides baseline information for researchers and would guide policy makers to pay attention
to the instituting preventative measures to minimize stone diseases in the population.
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Tables
Table 1. The frequency of urolithiatic anatomical locations among 757 cases at SPHMC, September 2005
to September 2018.

Urolithiatic locations Number of cases (%)

Urolithiasis (#757)

Kidneys 352 (46.5)

Ureter 314 (41.5)

Bladder 89 (11.7 )

Urethra 2(0.3 )

Kidney stones(#757)

Right 332(43.9)

Left 268(35.4)

Not de�ned 157(20.7 )

Ureteric stones (#314)

Right 153(48.7)

Left 126(40.1 )

Not de�ned 35(11.1)

Note: # - represents a number

Table 2. Commonly encountered co-morbidities with stone diseases at SPHMC, September 2005 to
September 2018 (n = 168 cases).
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No. Co-morbidities
Urinary stones

(n = 103 cases, 61.3%)

Gallstones

(n = 65 cases, 38.7%)

No. pts (%) No. pts (%)

1 BPH 24(14.3) -

2 Reduced UOP 58(34.5) -

3 Hydronephrosis 6(3.6) -

4 Kidney failure 4(2.4) -

5 Diabetes mellitus (Type 2) 1(0.5) 12(7.1)

6 Recurrent 10(6) 1(0.6)

7 Empyema - 7(4.2)

7 Jaundice - 4(2.4)

8 Umbilical hernia - 27 (16.1)

9 Hydrops - 13(7.7)

10 Kidney stone - 1(0.6)

Abbreviations: No. pts - the number of patients; BPH- benign prostatic hyperplasia; Urine output (UOP);
Signi�cant (P<0.05).

Figures

Figure 1
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Age related frequency of stone diseases among 4044 patients at SPHMC, September 2005 to September
2018.

Figure 2

Trends in stone disease prevalence in the past 13 years (September 2005 to September 2018) at St.
Paulos Hospital Millennium Medical College (SPHMC). [Note: The left Y-axis represents the overall
surgical cases (including non-stone cases), whereas the right Y-axis represents only stone cases
(urolithiasis and cholelithiasis)].

Figure 3
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Trends in stone disease prevalence as it relates to gender in the past 13 years (September 2005 to
September 2018) at St. Paulos Hospital Millennium Medical College (SPHMC).

Figure 4

The overall stone disease prevalence as a function of gender among 4044 patients at SPHMC, September
2005 to September 2018.

Figure 5

The frequency of urolithiasis and cholelithiasis as a function of gender among 4044 cases at SPHMC,
September 2005 to September 2018. [ns - not statistically signi�cant].
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Figure 6

Percentage of patients with urolithiasis as a function of gender and age among 4044 cases at SPHMC,
September 2005 to September 2018.

Figure 7

Percentage of patients with cholelithiasis as a function of gender and age among 4044 cases at SPHMC,
September 2005 to September 2018.
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Figure 8

Anatomical locations of gallstones (A), and its clinical manifestations (B) among 3287 patients at
SPHMC, September 2005 to 2018. [Abbreviation: CBD = Common bile duct]


