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Abstract 
Aim: To evaluate the efficacy of extracorporeal lithotripsy in the management 
of renal and ureteric calculi in a urology center in Douala, Cameroon. Mate-
rials and Methods: This is a retrospective study carried out over six years, 
between January 2014 and December 2020. All the patients were treated using 
a Direx Integra lithotripter, with the number of shockwaves ranging from 
1200 to 3500, without anaesthesia and were discharged a few hours after the 
procedure on the same day. In a majority (63.75%) of the cases, the calculi 
were incidental findings. A Double-J stent was indicated in two patients and 
preceded extracorporeal lithotripsy because of renal colic and signs of urinary 
tract infection. Results: We recruited a total of 122 patients with a mean age 
of 42.19 ± 13.08. We had 65 (53.3%) males and all patients had at least one 
calculus confirmed by CT scan with a mean size of 13.84 ± 4.17 mm, 85 
(69.7%) patients became completely stone-free after a maximum of four ses-
sions of extracorporeal lithotripsy (ESWL). 21 (17.2%) patients had interme-
diate results, being asymptomatic and/or having less than three residual 
fragments that measured less than 4 mm. The failure rate was 13.9%, with 17 
patients still having more than three fragments measuring more than 4 mm 
after 4 ESWL sessions. 1 (0.8%) had septic shock as a post ESWL complica-
tion while 6 (4.9%) benefitted from a complimentary medical and/or surgical 
treatment (double J stent placement). Conclusion: The management of renal 
and ureteral calculi through extracorporeal lithotripsy in adults seems to be 
particularly effective for renal calculi measuring less than 20 mm and ureteral 
calculi measuring less than 15 mm. Extracorporeal lithotripsy, which can be 
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performed on an outpatient basis (and without anaesthesia) is associated with 
minimal complications, and remains the option of choice for most upper 
urinary tract calculi. 
 

Keywords 
Renal and Ureteric Calculi, Extracorporeal Lithotripsy, Double-J Stent 

 

1. Introduction 

The use of Extracorporeal shockwave lithotripsy (ESWL) for the management of 
renal and upper urinary tract calculi started as far back as the 1980’s [1].  

ESWL is a very important and highly effective method in the treatment of 
calculi of the upper urinary tract and upper ureter. It effectively fragments these 
calculi, which in turn pass completely by the end of 3 months in 77.4% of the pa-
tients with single stones according to a report by Drach et al. in 1986 [2]. Over 
the years, ESWL has gained rapid acceptance worldwide because of its ease of 
use, noninvasive nature, high efficacy in treating kidney and ureteral stones, and 
wide availability of lithotriptors [3]. ESWL is effective in fragmenting kidney 
stones because of some inherent properties of the shock waves. The most im-
portant of these properties are the ability to generate mechanical stress in brittle 
material, the potential to be transmitted freely and propagated through the body 
without energy loss and without causing damage when passing through, the 
ability to be focused, and the ease and reliability of reproducibility for clinical 
use [1]. The overall goal in the management of kidney and ureteric calculi is to 
bring the patients to a completely stone-free status while minimizing morbidity 
and mortality. Other non-invasive methods are also employed in the manage-
ment of calculi of the upper urinary tract and upper ureter. These include per-
cutaneous nephrolithotomy (PCNL), ureteroscopy (URS), laparoscopy and ro-
botic surgery [4]. In the absence of these non-invasive or minimally invasive 
methods, or where they fail, other more invasive procedures can be used includ-
ing open surgery [4]. As treatment modality for adult patients with ureteral 
stones, the American Urological Association (AUA) recommends watchful 
waiting for patients with uncomplicated ureteral stones ≤ 10 mm, URS for pa-
tients with mid or distal ureteral stones who require intervention and for pa-
tients with suspected cystine or uric acid ureteral stones who fail medical expul-
sive therapy (MET) [4]. In the case of adult patients with renal stones, the AUA 
recommends SWL or URS for symptomatic patients with a total non-lower pole 
renal stone burden < 20 mm, PCNL for symptomatic patients with a total renal 
stone burden > 20 mm [4]. However, because of limited resources in our setting 
and coupled with the expensive nature of PCNL in terms of equipment and ex-
pertise, ESWL is still being performed on patients with renal stone size above 20 
mm. 

ESWL has been proven to be an ideal modality for the management of kidney 

https://doi.org/10.4236/oju.2021.1112048


C. Kamadjou et al. 
 

 

DOI: 10.4236/oju.2021.1112048 476 Open Journal of Urology 
 

stones. The advantages of this method include the fact that it is non-invasive, has 
a greater success rate in the management of proximal ureteral calculi, the re-
duced need for secondary calculi-clearing procedures, a significantly low hospi-
talization rate, and significantly short hospitalization [5] [6] [7].  

2. Methods and Materials 

We carried out a retrospective study over a period of six years, from January 
2014 to December 2020 at the Centre medico-chirugicale d’urologie, which is 
located in Bali, Douala. This is a medical center that specializes in minimal-
ly-invasive surgery and surgical management of urological pathologies using 
innovative techniques. We consulted the clinical records of patients who had 
calculi in the kidneys, at the junction between the renal pelvis and the ureter, 
and at the lumbar segment of the ureter. The calculi were managed using a Direx 
Integra lithotripter in all study participants. The image of the lithotripter is pre-
sented in Figure 1. The number of shockwaves ranged from 1500 to 3500, 2500 
to 3200, 2500 to 3000, and 1200 to 3000 during the first, second, third, and 
fourth sessions, respectively. All the interventions were carried out by the same 
surgeon, assisted by a nurse. General anaesthesia was not used in any patient, 
but all patients had an intravenous line prior to the ESWL sessions that permit-
ted the administration of analgesics in case of pains. All patients were treated on 
an outpatient basis. Drainage using a Double-J stent preceded extracorporeal li-
thotripsy in some patients. We consulted a total of 122 records of patients from 
January 2014 to December 2020 at the Centre medico-chirugicale d’urologie. 
The data we collected from the patients’ clinical records included patients’ age, 
gender, clinical profile, relevant medical history, size of the calculi, localization 
of the calculi as confirmed by imaging, and outcome of lithotripsy. All the study 
participants had at least one kidney or ureteric stone. The imaging method used 
for confirmation of the stones before ESWL in all patients was the CT scan and 
X-rays were performed following the procedure to confirm stone clearance. Pa-
tients were considered stone-free if no stone was visible on imaging fifteen days 
after their last ESWL session. Residual fragments were defined as the presence of 
at least three residual fragments of at most 4 mm following ESWL. 
 

 
Figure 1. Image of the Direx Integra lithotripter used in the treatment of the patients. 
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Continuous variables were presented as mean values and standard deviations 
(for normally distributed data) and medians with interquartile ranges (for 
skewed data). On the other hand, categorical variables were presented as fre-
quencies and percentages.  

3. Results 
3.1. Patients’ Profile 

Of the 122 files we included for analysis, 67 files belonged to men and 55 be-
longed to women. The mean age of these patients was 42.19 (13.08) years. Al-
though all the patients underwent extracorporeal lithotripsy, drainage using a 
Double-J stent preceded extracorporeal lithotripsy in two patients because they 
had renal colic with urinary tract infection as a complication on presentation.  

The mean size of the stones was 13.84 (4.17) mm. As for the localisation of 
these stones, 84 (68.9%) were found in the renal pelvis (30 in the upper pole, 31 
in the middle pole and 23 in the inferior pole), 21 (17.2%) were found at the 
junction between the renal pelvis and the ureter, while 17 (13.9%) were found in 
the lumbar ureter. As concerns the laterality of the stones, 65 (53.3%) of them 
were located on the right side of the body, while 56 (46.7%) of them were located 
on the left side. As for the number of shockwave sessions, there was one session 
in 34 (27.9%) cases, two sessions in 62 (50.8%) cases, three sessions in 20 (16.4%) 
cases, and four sessions in 6 (4.9%) cases. Twenty-four patients (19.7%) had 
double-J stents pre-op, while three patients (2.5%) had double-J stents post-op. 

Concerning the outcomes of calculi following ESWL, 84 (68.9%) patients were 
stone-free, 21 (17.2%) had residual fragments, while 17 (13.9%) experienced 
therapeutic failure. Four (3.3%) patients received medical treatment as comple-
mentary therapy, while 2 patients (1.6%) received surgical treatment as comple-
mentary therapy. A total of 121 (99.2%) patients experienced no complications 
after ESWL, while 1 patient (0.8%) experienced septic shock as a complication. 

Although all the patients underwent extracorporeal lithotripsy, 4 (3.3%) pa-
tients received medical treatment as complementary therapy, while 2 (1.6%) 
were treated with double-J stent placement as complimentary surgical therapy. 
The profiles of the 122 patients involved in this study are presented in Table 1. 

3.2. Success Rate Following ESWL in the General Population 

In general, 32 (26.2%) patients were stone-free after the first session of ESWL. 
After four sessions, the percentage of participants with stone-free kidneys in-
creased to 68.9% (84 patients) (Table 2) (Figure 2). 

3.3. Success Rate According to Stone Location 

Nineteen kidney stones were successfully removed from the junction between 
the pelvis and the ureter, 5 from the inferior pole of the kidney, 21 from the 
middle pole of the kidney, 23 from the superior pole of the kidney, and 16 from 
the lumbar portion of the ureter (Table 3). 
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Table 1. Patient profile. 

VARIABLE 
MALE  

(n = 67) 
N˚ (%) 

FEMALE  
(n = 55) 
N˚ (%) 

TOTAL  
(n = 122) 

N˚ (%) 

Mean age (SD) 40.85 (13.19) 43.72 (12.91) 42.19 (13.08) 

Initial presentation 
No symptom 
Acute nephritic colic 
Acute nephritic colic plus sepsis 
Sepsis only 

 
41 (63.1) 
22 (33.8) 
2 (3.1) 
0 (0.0) 

 
39 (68.4) 
16 (28.1) 
0 (0.0) 
2 (3.5) 

 
80 (65.6) 
38 (31.1) 
2 (1.6) 
2 (1.6) 

Mean size of stone (SD) 13.88 (3.83) 13.79 (4.56) 13.84 (4.17) 

Localization of stone 
JPU 
PI 
PM 
PS 
UL 

 
12 (18.5) 
10 (15.4) 
18 (27.7) 
15 (23.1) 
10 (15.4) 

 
9 (15.8) 

13 (22.8) 
12 (21.1) 
16 (28.1) 
7 (12.3) 

 
21 (17.2) 
23 (18.9) 
31 (25.4) 
30 (24.6) 
17 (13.9) 

Laterality of the affected kidney n 
Right 
Left 

 
31 (47.7) 
34 (52.3) 

 
34 (59.6) 
23 (40.4) 

 
65 (53.3) 
56 (46.7) 

Number of shockwave sessions 
One shockwave session only 
Two shockwave sessions only 
Three shockwave sessions only 
Four shockwave sessions only 

 
17 (26.2) 
35 (53.8) 
10 (15.4) 
3 (4.6) 

 
17 (29.8) 
27 (47.4) 
10 (17.5) 
3 (5.3) 

 
34 (27.9) 
62 (50.8) 
20 (16.4) 
6 (4.9) 

Number of clients with JJ stents pre-op 13 (20.0) 11 (19.3) 24 (19.7) 

Number of clients with JJ stents post-op 2 (3.1) 1 (1.8) 3 (2.5) 

Outcome of Calculi following ESWL 
Stone-free 
Residual fragments 
Failure 

 
42 (64.6) 
11 (16.9) 
12 (18.5) 

 
42 (73.7) 
10 (17.5) 
5 (8.8) 

 
84 (68.9) 
21 (17.2) 
17 (13.9) 

Complementary treatment n (%) 
Medical treatment 
Surgical treatment 

 
2 (3.1) 
1 (1.5) 

 
2 (3.5) 
1 (1.8) 

 
4 (3.3) 
2 (1.6) 

Post-ESWL complication n (%) 
No complication 
CNA 
Septic shock 

 
61 (93.8) 
3 (4.6) 
1 (1.5) 

 
54 (94.7) 
3 (5.3) 
0 (0.0) 

 
115 (94.3) 

6 (4.9) 
1 (0.8) 

 
Table 2. Success rate following ESWL in the general population. 

 Male n (%) Female n (%) Total n (%) 

After one session 16 (24.6) 16 (28.1) 32 (26.2) 

After two sessions 37 (56.9) 36 (63.2) 73 (59.8) 

After three sessions 41 (63.1) 42 (73.7) 83 (68.0) 

After four sessions 42 (64.6) 42 (73.7) 84 (68.9) 
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Table 3. Success rate according to stone location. 

 
First session 

n (%) 
Second  

session n (%) 
Third session 

n (%) 
Fourth  

session n (%) 
Total n 

(%) 

JPU (n = 21) 7 (33.3) 8 (38.1) 4 (19.0) 0 (0.0) 19 (90.5) 

PI (n = 23) 3 (13.0) 2 (8.7) 0 (0.0) 0 (0.0) 5 (21.7) 

PM (n = 31) 9 (29.0) 7 (22.5) 4 (12.9) 1 (3.2) 21 (67.7) 

PS (n = 30) 8 (26.7.0) 14 (46.7) 1 (3.3) 0 (0.0) 23 (76.7) 

UL (n = 17) 5 (29.4) 10 (58.8) 1 (5.9) (0.0) 16 (94.1) 

TOTAL (n = 122) 32 (26.2) 41 (33.6) 10 (8.2) 1 (0.8) 84 (68.9) 

 

 
(a) 

 
(b) 
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(c) 

Figure 2. (a) Left non obstructive renal stone before ESWL sessions; (b) After first session 
of ESWL; (c) After second session of ESWL. 

3.4. Success Rate According to Stone Size 

Of the 32 stones measuring 5 - 10 mm, 24 (75.0%) were removed during the first 
session of ESWL and 1 was removed after the second session, giving a stone-free 
success rate of 78.1% after two sessions. Of the 57 stones measuring 11 - 15 mm, 
8 (14.0%) were removed during the first session, 32 during the second session, 
and 2 during the third session of ESWL, giving an overall stone-free success rate 
of 73.7%. Of the 23 stones measuring 16 - 20 mm, none was removed during the 
first session, 8 were removed during the second session, 5 during the third ses-
sion, and 1 during the fourth session with an overall stone-free success rate of 
60.9%. Of the 10 stones measuring 21 - 25 mm, 3 (30.0%) were removed only af-
ter the third ESWL session and none removed after the fourth session were re-
moved during the third session of ESWL (Table 4). 

3.5. Success Rate According to Initial Presenting Symptoms 

Of the 80 patients that had no symptom at initial presentation, 20 (25.0%) had 
their stones removed during the first session of ESWL, 23 had their stones re-
moved during the second session, 5 during the third session, and 1 during the 
fourth session, giving a stone-free success rate of 61.3%. 

Of the 38 patients that had acute nephritic colic as initial symptom, 12 
(31.6%) had their stones removed during the first session of ESWL, 16 had their 
stones removed during the second session, and 4 during the third session, with 
an overall stone-free success rate of 84.2%. Only 1 (50%) of the 2 patients who 
presented with acute nephritic colic and sepsis had the stone removed and this 
was during the second session of ESWL. The 2 patients who presented with sep-
sis were completely stone free after the second session for one and after the third 
session for the other, with an ESWL success rate of 100% (Table 5). 
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Table 4. Success rate according to stone size. 

 
After one  

session n (%) 
After two  

sessions n (%) 
After three  

sessions n (%) 
After four  

sessions n (%) 

5 - 10 (n = 32) 24 (75.0) 25 (78.1) 25 (78.1) 25 (78.1) 

11 - 15 (n = 57) 8 (14.0) 40 (70.2) 42 (73.7) 42 (73.7) 

16 - 20 (n = 23) 0 (0.0) 8 (34.8) 13 (56.5) 14 (60.9) 

21 - 25 (n = 10) 0 (0.0) 0 (0.0) 3 (30.0) 3 (30.0) 

 
Table 5. Success rate based on initial presenting symptoms. 

 
After one  

Session n (%) 
After two  

sessions n (%) 
After three 

sessions n (%) 
After four  

Sessions n (%) 

No symptom (n = 80) 20 (25.0) 43 (53.8) 48 (60.0) 49 (61.3) 

CAN (n = 38) 12 (31.6) 28 (73.7) 32 (84.2) 32 (84.2) 

CAN + Sepsis (n = 2) 0 (0.0) 1 (50.0) 1 (50.0) 1 (50.0) 

Sepsis (n = 2) 0 (0.0) 1 (50.0) 2 (10.0) 2 (100.0) 

3.6. Success Rate Based on Initial Presenting Symptoms and Stone  
Size 

Of the 49 patients who had no symptoms initially and were completely stone-free 
following ESWL, 28 had stones that measured 5 - 10 mm, 25 had stones that 
measured 11 - 15 mm, 5 had stones that measured 16 - 20 mm, while 1 had 
stones that measured 21 - 25 mm.  

Of the 32 patients that had acute nephritic colic and treated successfully with 
ESWL, 7 had stones that measured 5 - 10 mm, 16 had stones that measured 11 - 
15 mm, 7 had stones that measured 16 - 20 mm, while 2 had stones that meas-
ured 21 - 25 mm. The 1 patient who initially presented with acute nephritic colic 
and sepsis and became stone free after ESWL had stones measuring 11 - 15 mm. 
The two patients that initially presented with sepsis had stones measuring 16 - 
20 mm (Table 6). 

4. Discussion 

We used 122 patients to compare the percentage of patients with kidney and 
ureteric stones who achieved a complete stone-free state after ESWL. We com-
pared the success rate based on the number of shockwave sessions required, 
stone location, stone size and initial presentation at diagnosis. We obtained a 
general success rate (patients who became stone-free) of 68.9% in the general 
population and 64.6% and 73.7% respectively in males and females. This was 
higher than the 55.2% gotten by Ze Ondo et al. [8]. This could be explained by 
the fact that in our study, most of the patients (89) had calculi less than or equal 
to 15 mm. It has been shown that ESWL is more effective in removing stones of 
smaller sizes.  
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Table 6. Success rate based on initial presenting symptoms and stone size. 

 
5 - 10  

(n = 32) 
11 - 15  

(n = 57) 
16 - 20  

(n = 23) 
21 - 25  

(n = 10) 
Total n (%) 

No symptoms 18 25 5 1 49 (61.3) 

CAN 7 16 7 2 32 (84.2) 

CAN + Sepsis 0 1 0 0 1 (50.0) 

Sepsis 0 0 2 0 2 (100.0) 

 
We noticed that after the first ESWL session, just 26.2% of the patients were 

stone-free and 52 (42.6%) required multiple ESWL sessions. After four sessions, 
therefore, the percentage of patients who were stone-free increased to 68.9%. 
This is similar to the results published by Al-Abadi et al. (43% after first ESWL 
and 61% requiring repeat ESWL) and Al-Ansari et al. (78% after first ESWL and 
53.1% requiring repeat ESWL) [9] [10]. 

In our study, 77.5% of patients with a calculus of less than 20 mm who were 
symptomatic at presentation were stone-free following ESWL. This is higher 
than the 64.8% for stones less than 10 mm and 30% for those between 10 and 20 
mm reported by Ze Ondo et al. but similar to 82.0% and 64.5% for less than 10 
mm and between 10 - 20 mm respectively reported by De Marco [8] [11]. The 
high percentage observed in our study compared to that reported by Ze Ondo 
could be explained by the fact that the AUA recommends ESWL, based on 
strong evidence, in the treatment of symptomatic patients with a total non-lower 
pole renal stone burden < 20 mm [4]. Also, Ze Ondo et al. did not take the size 
of the calculi when estimating the success rate of ESWL. 

In the present study, 94.1% and 90.5% of patients with calculi at the level of 
the UL and JPU respectively were stone-free after ESWL. A lower success rate 
was observed with stones located at the PI (21.7%). Juan et al. reported a stone 
clearance rate of 57.6% for inferior pole stones [12]. It has been shown from 
previous studies that the low success rate observed in inferior pole calculi, com-
pared to calculi found in other locations within the kidney is related to the ef-
fects of gravity on the position of the stone and lower calyceal spatial anatomy, 
rather than of stone disintegration [13]. 

For stones of the PS and PM, 76.7% and 67.7% respectively resolved com-
pletely after ESWL sessions. This finding was similar to those obtained by Ze 
Ondo et al. (65.2% for PS and PM) [8]. The high success rate experienced with 
stone of the superior and middle poles of the kidney is due to the significant ef-
fect of gravity which makes it easier for fragments to be eliminated following 
ESWL. 

However, the rate of success we had with stones of the PS and PM were lower 
than the 89.2% and 90.5% respectively reported by Coz et al. [14]. 

ESWL has several advantages mainly owing to its non-invasive nature and its 
high success rate. In spite of these benefits, several studies have reported acute 
nephritic colic, renal hematoma, sepsis and septic shock as major complications 
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of ESWL [3] [8] [15]. In the present study, the overall rate of complication fol-
lowing ESWL was 5.7%, with acute colicky pain contributing 4.9% and septic 
shock accounting for 0.8%. Out of the 6 patients who had post ESWL colicky 
pain, 66.7% were treated medically with analgesics and antispasmodics, while 
33.3% underwent surgical treatment with double J stent placement. In general, 
complications after an ESWL are caused by the formation and passage of frag-
ments; infections; the effects of shockwaves on renal and non-renal tissues or a 
combination of these [16]. It has been documented that the development of sep-
sis after bacteremia in patients who undergo ESWL is relatively low and occurs 
in less than 1% of patients, as was the case in our study (0.8%) [17]. The most 
common complication that occurs as a result of the direct effect of the shock-
waves on the kidney is haemaruria [16]. None of the patients, however, devel-
oped a haematoma. 

5. Conclusion 

ESWL has revolutionalized the management of renal and ureteral calculi in 
adults and it is particularly effective for renal calculi measuring less than 20 mm 
and ureteral calculi measuring less than 15 mm. Extracorporeal lithotripsy, 
which can be performed on an outpatient basis (and without anaesthesia) is as-
sociated with minimal complications, and remains the option of choice for most 
upper urinary tract calculi. The overall success rate of the procedure in the 
present study was 68.9%, the re-treatment rate was 42.6% and the overall com-
plication rate was 5.7%. 
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