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ANNOTATION 
Purpose: to determine the characteristic features of the clinicopathology of calculous 

pyelonephritis among children of different age groups.  
Methods: in a case-control study, 93 children aged 1 to 14 years with calculous pyelonephritis 

were included and clinical and laboratory-instrumental investigations were performed.  
Results obtained: in the age groups of children with calculous pyelonephritis there were 

significant differences in the frequency of major symptoms: in children aged 1 to 3 years proteinuria 
(71%), dysuria (67%), leukocytosis (62%) were registered more frequently, while in the groups of 
children aged 4-7 years and 8-14 years leukocyturia, proteinuria and pain were registered more 
frequently. The frequency indicated is common in all patients between 1 and 14 years of age. 
However, there is considerable variation between age groups. So, for the younger age group (1-3 
years) the follow-up was as follows: proteinuria, bacteriuria, dysuria, leucocyturia, pain, haematuria. 
In children of middle age group: leukocyturia, pain, proteinuria, hematuria, bacteriuria, dysuria. In 
the older age group the signs were distributed in the same sequence as in the whole group, except for 
changing the places of bacteriuria and dysuria. 

Conclusions. Our findings indicate that the diagnosis of calculous pyelonephritis should be based 
on the age-related features of the course of the disease. The main diagnostic sign is the presence of a 
concrement in the urinary tract. Other main signs (presented in descending order of frequency) are, 
leucocyturia, pain proteinuria, haematuria, bacteriuria, dysuria. 

Keywords: urolithiasis, children of different ages, calculous pyelonephritis, calculous 
pyelonephritis clinic, urinary stone disease. 
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ХАРАКТЕРНЫЕ ОСОБЕННОСТИ КЛИНИКИ КАЛЬКУЛЕЗНОГО 
ПИЕЛОНЕФРИТА У ДЕТЕЙ В ЗАВИСИМОСТИ  

ОТ  ВОЗРАСТНЫХ ГРУПП 
АННОТАЦИЯ 

Цель: определить характерные особенности клиники калькулёзного пиелонефрита среди 
детей различных возрастных групп.  

Методы: в исследовании случай-контроль, включено 93 ребенка в возрасте от 1 до 14 лет с 
калькулёзным пиелонефритом и проведены клинические и лабораторно-инструментальные 
исследования.  

Полученные результаты: в возрастных группах больных детей с калькулёзным 
пиелонефритом отмечаются значительные различия в частоте основных симптомов: для детей 
от 1 до 3 лет чаще регистрируются протеинурия (71%),  дизурия (67%), лейкоцитоз (62%), а в 
группах детей в возрасте 4-7 лет и 8-14 лет - лейкоцитурия, протеинурия и боль. Указанная 
частота характерна для всех больных в возрасте от 1 года до 14 лет. Однако, в возрастных 
группах отмечаются значительные различия. Так, для младшей возрастной группы (1-3 года) 
последовательность была следующей протеинурия, бактериурия, дизурия, лейкоцитурия, 
боль, гематурия. У детей средней возрастной группы: лейкоцитурия, боль, протеинурия, 
гематурия, бактериурия, дизурия. В старшей возрастной группе признаки распределялись в 
той последовательности, что и в целом на группу, за исключением перемены мест бактериурии 
и дизурии. 

Выводы. Наши результаты показали, что диагностика калькулезного пиелонефрита 
должна базироваться на учете возрастных особенностей течения заболевания. Основным 
диагностическим признаком является наличие конкремента в мочевом тракте. Другими 
основными признаками (представленные по частоте убывания) являются, лейкоцитурия, боль 
протеинурия, гематурия, бактериурия, дизурия.  

Ключевые слова: мочекаменная болезнь, дети разных возрастов, калькулёзный 
пиелонефрит, клиника калькулёзного пиелонефрита, уролитиаз. 
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YOSH GURUHLARIGA QARAB BOLALARDA KALKULYOZ  PYELONEFRIT KLINIK 
BELGILARINING XUSUSIYATLARI 

ANNOTATSIYA 
Maqsad: turli yoshdagi bolalarda kalkulyoz pielonefrit klinikasining xarakterli xususiyatlarini 

aniqlash. 
Material va Metodlar:  Case-nazorat tadqiqotida kalkulyoz pielonefritli 1 yoshdan 14 yoshgacha 

bo'lgan 93 nafar bola ishtirok etdi va klinik va laboratoriya-instrumental tadqiqotlar o'tkazildi. 
Natijalar: Kalkulyoz pielonefritli kasal bolalarning yosh guruhlarida asosiy simptomlarning 

chastotasida sezilarli farqlar mavjud: 1 yoshdan 3 yoshgacha bo'lgan bolalar uchun proteinuriya 
(71%), dizuriya (67%), leykotsitoz (62%). ko'proq qayd etiladi va 4 -7 yosh va 8-14 yoshli bolalar 
guruhlarida - leykotsituriya, proteinuriya va og'riq. Bu chastota 1 yoshdan 14 yoshgacha bo'lgan 
barcha bemorlarga xosdir. Biroq, yosh guruhlarida sezilarli farqlar mavjud.Shunday qilib, kichik 
yoshdagi (1-3 yosh) uchun ketma-ketlik proteinuriya, bakteriuriya, dizuriya, leykotsituriya, og'riq, 
gematuriya edi. O'rta yoshdagi bolalarda: leykotsituriya, og'riq, proteinuriya, gematuriya, 
bakteriuriya, dizuriya. Katta yoshdagi guruhda belgilar butun guruhdagi kabi ketma-ketlikda 
taqsimlangan, bakteriuriya va dizuriya joylarining o'zgarishi bundan mustasno. 

Xulosa. Bizning natijalarimiz shuni ko'rsatdiki, kalkulyoz pielonefrit tashxisi kasallikning yoshga 
bog'liq xususiyatlarini hisobga olgan holda amalga oshirilishi kerak. Asosiy diagnostik xususiyat - 
siydik yo'llarida tosh borligi. Boshqa asosiy xususiyatlar (pastlash chastotasida sanab o'tilgan) - 
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leykotsituriya, proteinuriya og'rig'i, gematuriya, bakteriuriya, dizuriya. 
Kalit so'zlar: urolitiaz, turli yoshdagi bolalar, toshli piyelonefrit, toshli piyelonefrit klinikasi, 

siydik-tosh kasalligi. 
 

Introduction. Urolithiasis (IU) is one of the most frequent urological diseases, occurring in at 
least 1-3% of the population. Urolithiasis patients account for 30-40% of all urological inpatients. 
Currently, urolithiasis ranks second in frequency of occurrence after inflammatory nonspecific kidney 
and urinary tract diseases. Careful analysis of IBC and its complications in children under 3 years of 
age shows that in most cases (71%), it occurs against a background of different somatic pathology 
with a predominance of general clinical symptoms and syndromes. Urolithiasis is accompanied by 
calculous pyelonephritis in 98% of cases, with severe forms occurring in almost every 2nd child 
(49.3%). In young children calculous pyelonephritis is characterized by marked diffuse 
morphological changes of the renal parenchyma. Under 2 years of age, 80% of calculous 
pyelonephritis is an obstructive purulent process in the kidney with rapid purulent melting of the 
organ [1, 3, 8, 12, 15, 16]. 

To date there is no unified concept of the pathogenesis of calculi. It is generally accepted that 
urolithiasis is considered to be a polyetiological disease associated with complex physico-chemical 
processes occurring in the body as a whole and at the level of the urinary tract, either congenital or 
acquired. And it is undoubtedly a multifactorial disease based on an interaction between genotype 
and environment [2, 6, 7, 11, 13, 14, 17]. 

Epidemiological data on the prevalence of IBC vary between countries and regions. Although 
urolithiasis is usually considered relatively rare, it is common in some regions of the world, such as 
Turkey, Pakistan, some South Asian countries (1-5%, in some up to 20%), Africa and South America. 
In the CIS, the highest prevalence of ICD is found in residents of Central Asia, the North Caucasus, 
the Volga region, Belarus, Kazakhstan, Altai and the Far East. The prevalence among children is 
much lower than among adults and in Russia it is about 20 cases per 100,000 people, while in adults 
it is about 500-550 cases per 100,000 people [4, 5, 9, 10].  

Urolithiasis in children is endemic in the Central Asian region and accounts for 44 to 61% of cases 
among paediatric urological diseases. Urolithiasis in children is accompanied by calculous 
pyelonephritis in 83-98% of cases. Calculous pyelonephritis is most severe and progressive in young 
children and often leads to purulent melting of the kidney (pyelonephrosis). In older children the rapid 
progression of calculous pyelonephritis with the development of irreversible morphological changes 
in the affected kidney often leads to chronic renal failure, nephrosclerosis and vasorenal hypertension. 
The above complications often require organ removal surgery.  

Treatment of calculous pyelonephritis in the postoperative period, including the use of traditional 
nephrodrainage, does not always achieve the desired results and usually contributes to recurrent 
exacerbations of the inflammatory process in the kidney and recurrent stone formation. 

Chronic pyelonephritis and recurrent calculi are associated with infection, which largely depends 
on the immune defence status of patients. In this connection registration of a causative agent and 
revealing of immunity system disorders is an important task, the solution of which depends on the 
efficiency of diagnostics and treatment of patients with calculous pyelonephritis in pre- and 
postoperative periods including the use of immunocorrective drugs. 

As many diseases calculous pyelonephritis is characterized by the definition of symptomcomplex 
on the basis of which the diagnosis of the disease is made. 

Researchers are divided in their assessment of the usefulness of individual symptoms. For 
example, some researchers think pain in the lumbar region and abdomen is the most frequent 
symptom, while others put hematuria on the first place. In our opinion, this discrepancy may depend 
on the age of the patient.  

Materials and methods. 93 children aged 1 to 14 years, 60 boys and 33 girls were examined. 
According to the conventional classification, the patients were classified into three age groups: 1 to 
3 years, 4 to 7 years, 8 to 14 years. The diagnosis was verified by radiological and ultrasonic methods. 
Concrements were detected in all patients.  
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X-ray examination of the patients was performed on an EDR-750 B (Hungary), and, as a rule, it 
was started with a review urography after appropriate preparation of the bowel. The review urography 
made it possible to determine the nature of the radiopaque concrement (solitary, coral, etc.). 

Morphofunctional ability of the kidneys was estimated by means of excretory urography by 
injecting contrast substance (Vero or Triombrist) at the rate of 1.0-1.5 ml/kg after the sensitivity test. 
The images were taken 5, 10, 20 minutes after contrast injection, and delayed images were taken if 
necessary (90 minutes, 3 hours). Patients with lowered concentration ability of kidneys and young 
children underwent infusion excretory urography (with an equal amount of 5% glucose solution and 
contrast agent). When indicated, patients underwent cystourethrography by injecting a warm 10% 
contrast agent solution into the bladder. The amount of solution injected depends on the child's age 
and bladder capacity. 

Ultrasonography of the kidneys and urinary tract was carried out with Alose-500 linear electronic 
scanning system model SAL-32 B (Japan). 

Bacteriological examination of urine. Microbiological examination of the middle portion of 
bladder urine was carried out by sowing it on storage medium, on Gold's Endo medium (sectoral 
sowing method) and on nutrient agar. The next day, from the storage medium, transplantation was 
done into saline-yolk agar (for identification of coccid cultures), Endo agar (for detection of 
Enterobacteriaceae) and Saburo medium (for detection of mycoplasmas). In parallel, the degree of 
bacteriuria was determined by sectoral urine culture. The sensitivity of microbial strains to 
antibacterial agents was determined by the disc method on AGV medium. 

Results. Based on literature data, 10 main disease symptoms were included: pain, leukocyturia, 
proteinuria, haematuria, bacteriuria, blood leukocytosis, dysuria, accelerated SCE, intermittent fever, 
poor appetite. All disease symptoms were divided into two groups of main (pain, leukocyturia, 
proteinuria, haematuria, bacteriuria, dysuria) and additional (blood leukocytosis, accelerated 
sedimentation rate, temperature reaction" poor appetite). 

The results of the study are shown in Table 1, which presents the frequency characteristics of the 
main additional symptoms of the disease in descending order, taking into account age. It is well 
observable that, overall, leucocyturia (86%) was the most frequent sign in the whole group of sick 
children. However, the diagnostic value of this indicator varies with age. Thus, in the younger age 
group this indicator was the fourth most frequent, while in the older and middle age groups it was the 
first. 

The second indicator is pain. Overall, it occurs in 82% of cases per group. In the older and middle 
age groups, the ranking is the same, but the frequency of occurrence is slightly higher in the older age 
group - 93% compared to 88% in the middle age group. In children in the younger age group, the 
frequency of this symptom was the fifth highest, at 53%. Abdominal pain of a diffuse nature was 
observed in 17 children, mostly in the younger age group, judging by changes in the child's behaviour 
and condition during examination. In older children, pain was noted in the lumbar region or abdomen, 
and in 21% of cases it was typical renal colic. 

Renal colic was accompanied by episodes of low back pain radiating through the ureter and 
genitals, with nausea, vomiting and fever.  

Table 1. 
Frequency of reporting (FR) of major and additional symptoms of calculous pyelonephritis 

in children according to age 

Clinical signs 
of the disease 

Age groups 
General 

1-14 years old 
(п=93) 

Junior   
1-3 years 
(п=21) 

Medium  
4-7 years 

old (п=33) 

Older 
8-14 years 

old (п=39) 
FR, % FR, % FR, % FR, % 

The main symptoms 
Leukocyturia 86 52 93 95 
Pain 82 53 88 93 
Proteinuria 78 71 81 80 
Haematuria 47 24 60 63 
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Bacteriuria  43 67 50 25 
Dysuria 38 67 25 33 

Additional symptoms 
Accelerated ESR 45 56 53 35 
Bad appetite 42 48 41 40 
Blood leukocytosis 39 62 47 20 
Lowering of the 

body temperature 
25 19 18 23 

 
We would like to point out the peculiarities of colic due to the location of the nodule in the 

prevesical region of the right ureter.  Pain in the right iliac region, nausea and vomiting at this location 
of the concrement made diagnosis difficult and caused unwarranted appendectomy in 6 children in 
local hospitals. On admission the children were examined comprehensively and concrements in the 
lower third of the right ureter were detected. 

An example is the following observation. 
Example 1: Patient N., 10 years old. Admitted to the hospital with complaints of pain in the right 

side of the abdomen, nausea, vomiting, weakness. From the medical history: the child underwent 
appendectomy (acute simple appendicitis) in the hospital at his place of residence. But the pain in the 
right side of the abdomen stopped during the postoperative period. 

General condition of the child on admission was moderately severe, the child was restless due to 
pain in the right iliac area. No changes were found in the thoracic organs. The abdomen is of usual 
shape, there is a postoperative scar in the right iliac area measuring 10x0.8 cm. On palpation of the 
abdomen there was pain and mild muscle defence in the right iliac region. Schetkin-Blumberg's 
symptom was negative. 

Urinalysis: color-yellow, turbid, specific density-1018, leukocytes-20-25, unchanged red blood 
cells-10-15 in the field of view, protein traces. General blood count: hemoglobin 114 g/l, leukocytosis 
- 12x10/l, sedimentation rate - 15 mm/h. The child underwent urography: in the projection of the 
lower third of the right ureter there was a concrement with the size of 2.0x1.3 cm. The child was 
admitted to the Urology Department, where he was additionally examined. A series of excretory 
urograms shows ureterohydronephrosis on the right side, on the left side the kidney function is 
preserved. A bacteriological urine culture revealed E. coli 10:5 with the highest sensitivity to 
kanamycin, gentamicin and brulamycin. 

Immune status indicators: T-lymphocytes - 46% (1.4 thousand in 1 μl), T-helpers - 40% (1.2 
thousand in 1 μl), T-suppressors - 6% (0.1 thousand in 1 μl), B-lymphocytes - 10% (0.3 thousand in 
1 μl). A - 2.4 g/l, M - 2.0 g/l, C - 9.1 g/l; CIC - 10.1 standard units. 

The child underwent ureterolithotomy on the right side, which was made with great technical 
difficulties because of marked adhesions in the right iliac fossa and made it difficult to isolate the 
ureter. The concrement with the size 2.0x1.5 cm, oval shape and rough surface was removed. 

During the postoperative period the child received traditional therapy. Pain in the right iliac area 
disappeared, urine tests and immune status data tended to normalize. On recovery the child was 
discharged home. 

As can be seen from the above example, surgical removal of uroliths of this localization after 
appendectomy is associated with great technical difficulties due to severe adhesions in the right iliac 
fossa. There is often a risk of peritoneal injury and urinary peritonitis during surgery. Therefore, a 
differentiated approach to diagnosis and examination of children in a specialized paediatric surgical 
hospital is necessary. 

The third sign is proteinuria. It was found in 78% of patients. Proteinuria had similar values in all 
age groups, but in the younger age group it came first. 

While for the whole group of patients hematuria was 47%, in the older and middle age groups this 
figure was significantly higher (60-63%), which seems to be associated with the lowest detection of 
hematuria in the younger age group. It is known that haematuria, both macro- and micro-haematuria, 
is related to the size of the nodule and therefore the frequency of haematuria increases with age.   In 
fifth place is bacteriuria. Its frequency is inversely related to the age of patients. The younger the 
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child, the more often this sign is detected. For example, in younger children it is second only to 
proteinuria. In the middle age group the frequency of detection decreases to 50%, and in the older 
age group it falls to 25% in sixth place. Dysuria has a similar trend and is found in 2/3 of the younger 
age group and in 1/4 and 1/3 of the middle and older age groups, respectively.  

Discussion. Consequently, frequency analysis of the main features of calculous pyelonephritis 
shows considerable variation according to the age of the patients. For example, leucocyturia comes 
first in the middle and older age groups, whereas it comes fourth in the younger age group. In contrast, 
bacteriuria ranks second in the younger group, fifth in the middle age group, and sixth in the older 
group. 

Among additional symptoms of the disease in the whole group, acceleration of CRP was the most 
frequent (45%). In the middle age group it was also in first place, and in the younger and middle age 
groups it was second. Poor appetite was observed in approximately equal numbers of examined 
children. Elevated blood leucocytes were most frequently found in children in the younger (62%) and 
middle (47%) age groups, and ranked first and second, respectively. Blood leucocytosis in the older 
age group was found in 1/2 of the children in this age group. 

An increase in body temperature was only 19% in the younger children group, 18% in the middle 
age group and 23% in the older children group. Consequently, additional symptoms were detected 
with different frequencies depending on the age groups. The highest percentage of these symptoms 
was found in children aged 1 to 3 years, when half or more of the cases had them. Between the ages 
of 8 and 14 years these symptoms were significantly less frequently occurring in approximately 1/3 
of the cases. One of the most important components of diagnosis and targeting of the treatment of 
calculous pyelonephritis is bacteriological examination aimed at detecting the infective agent in the 
urinary tract. Of the 93 examined patients, a growth of uromicroflora was detected in 42 (45%) 
children upon admission to hospital, which seems to be related to the extensive use of antibacterial 
drugs in the pre-hospital period. 

From the total number of detected urostrains monoinfection was revealed in 39 patients, of whom: 
E. coli was detected in 18 (46%) children, Proteus in 12 (30.8%), Pseudomonas in 6 (15.4%), 
Staphylococcus aureus in 1 (2.6%), Epidermal Staphylococcus in 2 (5.2%). In three patients 
associations were noted: E. coli + Staphylococcus aureus, E. coli + Proteus, E. coli + E. coli. All these 
uros strains showed the highest sensitivity to aminoglycosides and semisynthetic penicillins. 

The above symptomatology was a manifestation of the severity of the disease, its complications 
and comorbidities, and these signs were distributed according to age as follows: overall, the average 
severity of patients (77%) was more common in all groups examined, with the figure being similar 
across age groups. The number of patients with a satisfactory and severe condition was approximately 
equally divided, and the trend was consistent across all age groups.   

Conclusion. Thus, in the age groups of patients with calculous pyelonephritis there are significant 
differences in the frequency of the main symptoms: for children from 1 to 3 years old proteinuria 
(71%), dysuria (67%), leukocytosis (62%) are more frequently recorded, while in the groups of 
children aged 4-7 years and 8-14 years leukocyturia, proteinuria and pain are more common. 

The diagnosis of calculous pyelonephritis should be based on the age-related features of the 
disease. The main diagnostic sign is the presence of a concretion in the urinary tract. Other main signs 
(presented in descending order of frequency) are, leucocyturia, pain proteinuria, haematuria, 
bacteriuria, dysuria. The indicated frequency is common in all patients between 1 and 14 years of 
age. However, there is considerable variation in the age groups. Thus, for the younger age group (1-
3 years) the sequence was as follows: proteinuria, bacteriuria, dysuria, leukocyturia, pain, haematuria. 
In middle-aged children: leukocyturia, pain, proteinuria, haematuria, bacteriuria, dysuria. In the older 
group, the signs were distributed in the same sequence as in the whole group, except for changing the 
locations of bacteriuria and dysuria. For additional signs, such as blood leukocytosis, accelerated 
sedimentation, increased body temperature and poor appetite, there were also marked age-related 
differences, especially pronounced for blood leukocytosis, taking into account the age norm. So, for 
the younger age group this parameter was on the first place, in the middle group - on the second place, 
in the senior group - on the fourth place, and on the whole group - on the third place among additional 
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signs. The frequency of detection of the urostrains was 45%. The most frequent causative agents of 
calculous pyelonephritis in the examined children were E. coli (46%), Proteus (30.8%), Pseudomonas 
bacillus (15.4%). Mixed infection was detected in three children. The urosstrains isolated were most 
sensitive to aminoglycosides and semisynthetic penicillins. 
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