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Abstract
Objective

To evaluate the e�cacy and the safety of transabdominal versus the transgluteal approach during
extracorporeal shock wave lithotripsy (SWL) for distal ureteral calculi.

Material and methods

Retrospective analysis of 146 patients with a single distal ureteric stone, who underwent SWL in supine
position, was performed. Stone dimensions, density, and the skin to stone distance (SSD) were obtained
from preoperative computer tomography. In 76 cases, the procedure was performed using a
transabdominal approach (Group 1). In 67 cases, SWL was performed via transgluteal approach, with
shockwave source being placed below the patient (Group2). Stone-free rate (SFR), need for stenting,
auxiliary procedures and complications rate was assessed for each group.

Results

Demographic characteristics and stone features were similar in both groups. The mean stone size was
6.14   (3.4-11.2) mm in group 1 and 6.17 (3.1-15.8) mm in group 2. The skin to stone distance was 114.23
± 26.83 mm and 103.84 ± 14.69 mm for Group 1 and Group 2 respectively (p=0.004). The SFR was 54%
and 85% for transabdominal and transgluteal approaches, respectively. (p=0.0004). Ureteral stenting was
performed in 16% of transabdominal and in 4% of transgluteal interventions (p=0.03). Auxiliary
intervention was performed in 25% of group 1 patients and in 8% of group 2. The complication rate was
16% and 7% for transabdominal and transgluteal and approaches, respectively. No serious postoperative
complications were observed.

Conclusion

Supine, transgluteal position SWL for the distal ureteral stone had a higher stone-free-rate, lower
complications rate and lower need stenting for additional procedures.

Introduction
Kidney stone disease is associated with substantial morbidity and has a signi�cant economic burden on
the health system in the western world [1]. Distal ureteral stones are a common cause of intervention [2].

The distal ureteral stones can be treated either by extracorporeal shockwave lithotripsy (SWL) or by
ureteroscopy (URS) [3]. According to the AUA and EAU guidelines, both methods are acceptable as the
primary approach, especially when the stone size is less than 10 mm [4, 5].

Distal ureteroscopy achieves superior success rates. However, the complication rate is slightly higher
compared to SWL [6].
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SWL is a less invasive procedure and can be performed in an outpatient setting using minimal sedation
[7]. SWL can be used to treat stones localized anywhere along the ureter, as long as there is a path for the
shockwave to reach the stone. The optimal SWL position to treat distal calculi is debatable.

A supine position, which is optimal for stones localized in the kidney or upper ureter, can be challenging
when approaching lower ureteral stones. This is due to anatomical features of the bony pelvis which can,
theoretically, interrupt the delivery of shockwaves to the distal ureter.

Since the beginning of the SWL era, it has been customary to treat patients with distal ureteral stones in
the prone position. This was following the recommendations of SWL machines manufacturers [8, 9].

On the other hand, SWL for distal ureteral calculi in a prone position poses several problems, such as
greater skin to stone distance (SSD), excessive intestinal gas, etc.

The purpose of this study is to evaluate the e�cacy and the safety pro�le of transabdominal versus the
transgluteal approach during SWL for distal ureteral calculi.

Methods
We retrospectively analyzed a total of 189 patients with a single distal ureteric stone, who underwent
SWL in our institution using the Dornier Gemini lithotripter. Distal location was de�ned as stone located
distal to the sacroiliac joint and proximal to the ureterovesical junction. Forty-six patients were excluded
due to missing data and lack of computer tomography (CT) before treatment. All the patients were placed
in the supine position during treatment. In 76 cases, the procedure was performed using a
transabdominal approach (Group 1), during which the shock wave source is placed above the patient,
while the shockwave propagates through the anterior abdomen (Figs. 1.1,1.2).

In the remaining 67 cases (Group 2), the source was placed below the patient, in the transgluteal position.
In this case, the shock wave travels via the gluteus maximus muscle and through the greater sciatic
foramen towards the stone in the distal ureter, thus not being reduced by the structure of the pelvic bones
(Fig. 2).

The data were collected from digital medical �les. Stone dimensions, density, and the SSD were obtained
from preoperative non-contrast CT.

Stone-free state was de�ned as residual fragments less than 3 mm according to CT or kidney, ureter and
bladder X-ray with ultrasound (KUB + US), performed 4–6 weeks after the treatment. A complication was
de�ned as an episode of intractable pain, acute kidney injury, and post-procedural fever. An institutional
review board (IRB) approval was obtained.

Results
The patient’s demographic characteristics and stone features were similar in both groups (Table 1). 
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Table 1
Demographic data

  Transabdominal (N = 76)

(Group 1)

Transgluteal (N = 67)

(Group 2)

 

  N (%) Mean ± SD Range N (%) Mean ± SD Range p-value

Male (%) 67 (88.0)     56 (84.0)     0.4756

Age,years   48.9 ± 13.0 24–80   47.3 ± 11.5 22–76 0.4465

The mean stone size was 6.17 (3.1–15.8) mm for the transgluteal approach (group 1) and 6.14 (3.4–
11.2) mm for the transabdominal approach (group 2). No signi�cant difference was found between stone
size, surface area or volume (Table 2). 

Table 2
Preprocedural data

  Transabdominal (Group1)

(N = 76)

Transgluteal (Group 2)

(N = 67)

 

  N (%) Mean
(SD)

Range N (%) Mean
(SD)

Range P-
value

Stone size

(mm)

  6.14 ± 
2.00

3.1–
11.2

  6.17 ± 
2.52

3.4–
15.8

0.93

Stone surface
area(mm2)

  24.77 ± 
13.39

5.77–
62.42

  26.69 ± 
22.65

7.06-
127.59

0.54

Stone volume
(mm3)

  91.14 ± 
74.24

12.72-
342.79

  142.14 ± 
250.84

12.64-
1627.95

0.11

HU > 1000 58(76.0)     42(63.0)     0.1

Stone to skin
distatnce (mm)

  114.23 ± 
26.83

9.7-
160.9

  103.84 ± 
14.69

75.3-
141.2

0.004

Radiopaque 49
(64.0)

    45
(67.0)

    0.86

Left side 44
(58.0)

    37
(55.0)

    0.87

Not Pre-stented 73
(96.0)

    63
(94.0)

    0.71

The skin to stone distance was 103.84 ± 14.69 mm in group 1 and 114.23 ± 26.83 mm in group 2. This
difference between the groups was statistically signi�cant (p = 0.0043).
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The stone-free rate (SFR) achieved after a single treatment session was 85% and 54% for transgluteal
and transabdominal approaches, respectively. This difference was found to be statistically signi�cant. (p 
= 0.0004)

In conformity with the SFR difference, the rate of auxiliary procedures varied between the groups. While
only 8% in group 1 required complementary ureteroscopy, 25% in group 2 underwent auxiliary intervention
(Table 3).

 
Table 3

Postprocedural data

  Transabdominal
(Group1)

(N = 76)

Transgluteal
(Group 2)

(N = 67)

p-
value

OR (95%CI) OR p-
value

Use of Ureteral
catheter

26 (34.0) 16 (24.0) 0.2008 0.60 (0.29–
1.26)

0.1777

Post-op
complications

12 (16.0) 5 (8.0) 0.1946 2.35 (0.77–
6.99)

0.1328

Stone free 41 (54.0) 57 (85.0) 0.0004 4.96 (1.96–
12.57)

0.0007

No auxiliary
procedures

50 (75.0) 61 (92.0) 0.0091 4.15 (1.43–
12.03)

0.0088

No Post -stenting 64 (84.0) 64 (96.0) 0.0311 4.00 (1.08–
14.85)

0.0383

The complication rate was 7% and 16% for transgluteal and transabdominal approaches, respectively. No
serious side effects were observed.

Discussion
The optimal treatment option for distal ureteric stones is still a subject of debate. According to the current
guidelines, the treatment of choice can be both SWL and URS as a �rst-line [10]. Ureteroscopy has a
higher success rate alongside being more invasive while the main advantage of SWL is non-invasiveness
with good e�ciency [11]. The optimal SWL position to treat distal calculi is debatable [12].

In the transabdominal approach, there is a risk of intestinal perforation [13–15] Moreover, the distance
between the skin and the stone is signi�cant in many cases. Another important limiting factor is that the
medium between the source of the shock waves and the stone can be disturbed by the gas within the
small bowel. On the other hand, treatment with a transgluteal approach might be less effective because
of the bony frame of the pelvic girdle and the di�culty of passage of the shock waves to the stone.
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In the past, we used to treat distal ureteric stones with SWL in a transabdominal approach, but in light of
disappointing results and numerous publications that showed the advantages of the transgluteal
approach which provides better results in a supine position, we changed the treatment protocol from
transabdominal approach to transgluteal approach. In this case, the shockwave targets the stone in the
distal ureter (Fig. 3) through the greater sciatic foramen [16].

In our study, we have demonstrated a signi�cantly higher success rate when applying the transgluteal
approach.

These results are consistent with results published in other large studies, including meta-analysis by Tao
Li et al [12, 17]

These �ndings result from several causes, including the SSD in the transabdominal approach, which was
found to be signi�cantly greater in our study.

SSD was found to be a signi�cant factor de�ning SWL success rates in many studies and therefore
enters the guidelines as a factor of preference for one treatment over the other [4, 18].

Another important factor is small bowel gas interfering with progression of shock waves, hence, causing
attenuation of the shock wave [19] and in a rare situation leading to small bowel perforation [20, 21].

Along with these results, we were able to demonstrate low complication rates in the transgluteal
approach and a lesser need for a complementary procedure. Additionally, the need to insert a ureteral
stent at the end of the procedure was lower compared to group 2. This fact is clinically important since
avoiding post interventional stenting, signi�cantly reduces the patient's morbidity [22, 23].

It is important to note that unlike the previous works in this �eld, all our interventions were performed in
the supine position, including the transabdominal approach. The varying element was the positioning of
the shockwave source. This fact might be of additional bene�t keeping in mind that the prone position
alters the position of the intestine compared to the supine position.

Among our study limitations, the retrospective nature of data collection should be mentioned.
Additionally, treatment performed under general anesthesia did not allow us to assess the pain level
during the procedure.

Conclusion
Supine, transgluteal position SWL for the distal ureteral stone had a higher stone-free-rate in comparison
with the transabdominal approach. The complication rate was lower for the transgluteal approach group,
and no serious adverse effects were noticed. SWL remains an important, available and e�cient tool in the
treatment of distal ureteric calculi.
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Figures

Figure 1

(A) Transabdominal approach
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(B) Transabdominal approach

Figure 2

Transgluteal approach
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Figure 3

Distal ureteral stone targeting


