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Summary 
Urolithiasis is a c o m m o n disorder in Maiduguri and con 
stitutes a significant proport ion of surgical diseases " 
Nigerian Hospitals today. Al though, the analysis of ,h" 
stones is an integral part o f the assessment of stone form-
ers. earlier report in Maiduguri did not dwell well on it We 
therefore, carry out this s tudy to report on the composi-
tion of urinary tract calculi r emoved during surgery at the 
University of Maiduguri Teaching Hospital and to find 
out if stone composi t ion in the area changes with time 
Fourty-nine urinary tract calculi removed in the surgery 
unit of the Hospital in 2 0 0 3 were chemical ly analyzed in 
the Department of Chemical Pathology of the same Hospi-
tal. We also retrieved resul ts of s tones analyzed in 1989 
(41) and 1999 (21) and c o m p a r e d the results with the 49 
analyzed in 2003. The results showed a male preponder-
ance with male: female ratio 12:1, and the calculi occurred 
more in the upper part o f the tract (70 .9%) than the lower 
part of the tract (29.1 %). Ca l c ium conta in ing s tones con-
stituted the majori ty; 76 .9%, uric acid/urate was associ-
ated with 16.3% of the s tones whi le struvite consti tutes 
4.3%, xanthine 1.7% and cys t ine 0 .9%. The re was subse-
quent reduction of s truvite s tones with t ime. Urinary tract 
stone is common in Maidugur i . The re is need for identifi-
cation of risk factors of calculi fo rmat ion in the environ-
ment to enable the health ca re providers plan prevent ive 
measures in order to r educe the high incidence in the area. 
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Resume 
L'urolithiasie est un desord re c o m m u n a Maidugur i et 
constitue une p ropor t i on s i g n i f i c a t i v e d e s m a l a d i e s 
chirugicales dans les hopi taux Niger ia . B i e n q u e I ' ana lyse 
des cailloux est une part ie integrate de r e v a l u a t i o n des 
cailloux precedent non- invest igue. Le but de cet te e tude 
est de rapporter la composi t ion des ca lc i les d e la t rach^e 
urinaireetd'uree avec le t emps en levee durant l ach i rug ie 
aucentre Universitiare Hospi ta l ie rde Maidugur i . Quaran te 
neuf calciles (49) de la t rachee ur inaire e n l e v e e en 2 0 0 3 
etaient chimiquement analysdes dans le d e p a r t m e n t d e 
pathologie-chimique dans cette hopital . N o u s avons revu 
'csanlyscsde41 cailloux en 1989 ,21 en 1997 et ^ompa ree 
e n 2003. Les resultats montraient une propor t ion 
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C ons is ta r !eT ( l 2 9 l % ) ' D " C a l c i u m c o n l e n a n t les cailloux 
a s s o c i ? 'a majority de 7 6 . 9 W . r a c i d e u r i q u e A . i t 
associd avec 16.3% des cailloux alorsque la strutite 
construe 4.3%, xanthine 1.7% et 0.9% de cysteine. II yavait 
une reduction de cailloux strutite avec le temps. Determiner 

s acteurs a risque de la formation des calciles dans 
environement pourrait aider les experts de soins de sant6 

preventive a amdliorer Pincidence des cailloux dans I'ur&j. 

Introduct ion. 
Urolithiasis is a common disorder in Maiduguri with an 
incidence rate of 32 per 100.000 [1 J. This is higher when 
compared to the reported incidence of 7 per 100,000 in 
Lagos [2] (45 patients over eleven years period). Osegbe 
in 1987 [3] drew the attention of the medical community to 
the rising rate of urinary stone disease in Nigeria, where 
the stone incidence increased from 7/100,000 in 1976 to 34/ 
100.000 in 1987 in Lagos. Osegbe again reported a rising 
trend in urbanized Africans [4] 

Although, Mbibu, et al [5] reported that urolithi-
asis did not constitute frequent surgical burden to the 
Nigerian surgeons, it accounted for 2 % of the total major 
surgical admissions in Maiduguri [1]. Therefore, urolithi-
asis constitutes a significant proportion of surgical dis-
ease in Nigerian hospital today. Apart from the surgical 
trauma, complications and cost of stone treatment, the pres-
ence of stone leads to other medical complications most 
especially chronic renal failure. It has also been reported 
that the recurrence rate increases with years of the first 
incidence and can be as high as 95-100% at 20 to 25 years 
of the first incidence [6] Preventive measures are therefore 
highly recommended especially in this part of the world 
with high incidence rate and abject poverty. 

The analysis of the stones passed or removed 
during surgery has become an integral part of assessment 
of stone formers because risk tactors are often unique for 
different types of stones [6] and previous report of stone 
in this environment did not dwell on the stone composi-
tions We therefore, carried out this study to report on the 
chemical composit ion of stones removed during surgery 
in U M T H , Maiduguri . and to determine if stone compos, 

l ions in this area changes with time. 

Materials and methods , m n e s r e m 0 v e d during 
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Maiduguri Teaching Hospital from January to December 
2002 were analyzed in the Chemical Pathology Department 
of the same hospital. Results of stones analyzed previ-
ously in the department in 1989 and 1999 were also re-
trieved. These have also been collected for a period of one 
year each. There were 41 and 27 stones analyzed in these 
years respectively. These were not all the stones removed 
in each year but only those that were analyzed. The total 
number of stone used for the study is 117. All stones were 
analyzed by chemical methods of Henry f7] and Valey [8 J. 
The age and sex of patients were recorded. Stones were 
weighed before analysis. 

We therefore determined the stone composition 
for each year and for the total stones. We also compared 
the stone composition in each year to see if there were 
variations in the composition of stones in response to the 
changes in environment such as types of foods. 

Statistical methods. 
Percentage is used in comparing data between the 3 years 
in the study. 

Results. 
A total of 117 stones were analyzed for the study 41 in 
1989. 27 in 1999. and 49 in 2002. The age of the stone 
formers ranged form 2 to 89 years with mean+SD of 
39.0±22.9 years. The spectrum of the age is illustrated in 
figure 1. There were 108 males (92.3%) while females were 
9(7.7%) with male: female ratio 12:1. 

Table 1: Anatomical sites of stones in Maiduguri. 
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Fig. 1: 

Urinary calculi occurred more in the upper trad 
vis kidneys and ureters in S3 cases (70.9)'/, and in , | l c 
lower tract vis bladder and urethra in 34 and <29.1V,) (r,|,i • 
1). rhe weight of stones ranged from 0.003 to2S0 0»m wiih 
a mean (SD) 10 11 (44.6) gm. ' W l , h 

Site 1989 1999 2002 No. Percentage. 

Kidney 17 18 29 64 54.7% 
Ureters 7 2 10 19 16.2%. 
Bladder 14 4 10 28 23.9% 
Urethra 2 3 0 5 2.8% 
Others (prostate) 1 0 0 1 0.6% 
Total 41 27 49 117 100.0%. 

The chemical composition of the 117 stones is 
detailed in table 2. Calcium oxalate (23.9%). calcium car-
bonate (24.8%) and calcium oxalate/carbonate/phosphate 
(28.2%). Thus, calcium stones constituted 76.9% of the 
total stones in the study, while struvite stone formed 4.3%, 
xanthine 1.7% and cystine 0.9%. There were more struvite 
stones in 1989(4), compared to none in 2002 stones. Uric 
acid/urate was 16.3% of the total stones analyzed. 

Table 2: 
Maidusuri. 

Chemical compositions of stones in 

Stone type 1989 1999 2002 No. % 

Calcium oxalate 
Calcium carbonate 
Ca ox/co3-/phos. 
Ca/ox/co3-/urate 
Ca/MAP 
Ca/uric acid/urate 
Xanthine 
Cystine 
Total 

11 7 10 28 23.9% 
7 9 13 29 24.8% 

13 6 14 33 28.2% 
3 2 7 12 10.3% 

4 1 0 5 4.3%; 
2 1 4 7 6.0% 
0 1 1 2 1.7% 
1 0 0 1 0.9% 

42 27 49 1 17 100.0% 

Discussion 
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Uroli thiasis is more frequent in the age range 31 
to 40 years followed by 21 to30 years. These two age ranges 
accounted for 52.1% of total stones in the study with only 
4.3% below 10 years, a figure similar to Osegbes finding in 
Lagos f4]. However , earlier report in Maiduguri indicated 
that the peak age of s tone formers was 20 to 30 followed 
by those below 10 years (1 ]. Similarly, in contrast to Duvies 
(IJ and O s e g b e s [2] reports, there is increased number of 
s tone fo rmers found in the age range 11 to 20 years. This 
may be explained by increased involvement of this vulner-
able age g roup hawking on the street. This exposes them 
to the harsh weather condit ions with consequent tendency 
to increase synthesis of vitamin D with consequent cal-
c ium absorpt ion in the gut. and excessive sweating lead-
ing to decrease urinary volume. 

Calc ium oxalate, calcium carbonate and calcium 
oxala te /carbonate /phosphate (the major calcium contain-
ing s tones) consti tuted 76.9% of the total stones in our 
study. Th i s is similar to f indings in other studies (1,2,11J. 
Th i s env i ronment is associated with many of the risk fac-
tors for ca lc ium stones. Although, none of the stone form-
ers were evaluated for hyperparathyroidism, the plasma 
calcium (2 .42±0.09mmol/L) of all the patients were within 
the hospital reference range (2.2-2.7mmoI/L). It has been 
found in this environment that 24 hour urinary calcium 
excretion is higher in patients (3.72+1.97mmol/L) than con-
trols (2 .34+1.20mmol /L) . (unpublished data). High intake 
of roasted meat (suya) in this environment, which has high 
conten ts of animal protein and sodium chloride can pre-
d isposes to ca lc ium stone formation [9,10,12,13]. Simi-
larly, the exposure of the body skin to harsh sunlight in 
this env i ronment is likely to lead to increased synthesis of 
vi tamin D and subsequent increase intestinal calcium ab-
sorp t ion resul t ing in hypercalc iur ia [14]. . Vegetables 
(spinarch, surreal, salad) commonly consumed in this area 
are good sources of oxalate and can cause hyperoxaluria 
and calcium-oxalate precipitation in the urinary tract [15,16] 

Struvi te s tones, which were not mentioned in 
Duv ie s earlier report [1], constituted 4 .3% of stones ana-
lyzed in this study. Th i s is h igher than that found in 
Osegbes study of 3% [4J. However, there was subsequent 
reduct ion in number of struvite stones from 1989 to 2002 
as shown in table 2. Usually, struvite stones are associ-
ated with chronic urinary tract infections (UTIs) [ 17] con-
sequently. the reduction may be as a result of health aware-
ness, improvement in the quality of health services in the 
area, early report to hospital by patients, or use of specific 
ant imicrobials in treatment of UTI. Stones associated with 
uric acid/urate are more in our study than what Osegbe 
found in Lagos [4]. There are three major factors that 
p romote supersaturation of uric acid in urine; uric acid 
product ion rate, urinary flow rate, and urinary pH. Two of 
which are likely to be associated with this environment; 
this include high rate of meat consumption in the area 
resulting in increased rate of uric acid production and ex-
cessive sweating in most period of the year causing re-

duction in urinary flow rate may explain the high rate of 
uric acid stones in our study. 

Xanthine stones arc usually rare [6), but accounted 
for 1.7% of stones in this study. It is usually inherited and 
hence may be consequent to consanguineous marriages 
common among the major tribes in the area of study. Both 
uric acid/urate and xanthine stones are radiolucent and are 
likely to be missed on plain x-rays [4]. However, patients 
with hereditary xanthinuria have extremely low serum uric 
acid and this may form a good diagnostic parameter nec-
essary in evaluating this type of stones. 

In this environment, management of stone form-
ers are mainly by the surgeons and previous reports had 
pay less emphasis on the predisposing risk factors such 
as diets, investigating other family members, evaluation 
for hyperparathyroidism and hypervitaminosis D, and 
measurement of plasma contents of other risk factors. 

The long-term management of metabolically active 
patient requires close association with a physician who is 
prepared to monitor stone formation, appropriate risk fac-
tors, and the progress of those risk factors over an ex-
tended time since urolithiasis management may be life-
long for most patients. Although, this is a large economic 
commitment, it has been calculated that failure to carry out 
this responsibility is even larger economic burden for pa-
tients and society [6J. With aggressive risk factor man-
agement and follow-up, 95% of patients can become meta-
bolically inactive [6]. Teamwork in the management of 
stones is therefore very necessary in achieving long-term 
reduction in the incidence of stones in the area. There is 
need therefore to include the measurement of these risk 
factors in our laboratory repatriates. 

In conclusion, urinary calculi are common in 
Maiduguri with decreasing incidence of struvite stones. 
There is need for teamwork in further management of the 
disease in order to evaluate the risk factors common to the 
area. This will give a guided preventive measures in reduc-
ing the incidence. 
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