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Introduction
The introduction of extracorporeal shockwave lithotripsy

(ESWL) by Chaussy and his co-workers in 19801 revolution-
ised the management of urinary calculi.2-4 Since then, ESWL
has become the modality of choice of many urologists for
proximal ureteric calculi.5,6 A review by Segura et al in 19977

suggested ESWL as the first-line treatment of most proximal
ureteric calculi. On the other hand, the advent of smaller
diameter and semirigid ureteroscopes yielded good stone
clearance rate of over 90% with intracorporeal modalities of
stone fragmentation.8-10 For both modalities, the complication
rates varied between 0 and 20%.8-17  To our knowledge, there
is no literature comparing the efficacy and safety of
intracorporeal and extracorporeal lithotripsy for proximal
ureteric calculi. Thus, the objective of our present study was to

compare the efficacy and safety of ESWL and ureteroscopy
with Holmium laser lithotripsy for proximal ureteric calculi.

Materials and Methods
A total of 101 consecutive patients who received treatment

for proximal ureteric calculi between May 1999 and October
2000 were considered for the present study. These patients had
solitary radio dense ureteric calculi proximal to the bony pelvis
on excretory urogram or computed tomography (CT). Patients
were included in the study only if the intervention, either
ESWL or ureteroscopy, was the primary modality and there
was a minimum follow-up period of 6 months. Patients with
pyonephrosis, prior percutaneous nephrostomy, sepsis, bleed-
ing diasthesis and pregnancy were excluded from the study. Of
the 101 patients, 50 underwent ESWL and 51 had ureteroscopy
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Abstract
Introduction: Extracorporeal shockwave lithotripsy (ESWL) is the treatment modality of

choice of many urologists for proximal ureteric calculi. In this study, we compared the efficacy
and safety of ESWL versus ureteroscopy with holmium laser lithotripsy for the treatment of this
group of stones. Materials and Methods: Between May 1999 and October 2000, 50 patients had
ESWL and another 51 patients underwent ureteroscopy with holmium laser lithotripsy for
proximal ureteric calculi. The two groups were similar in age, sex ratio and stone size. ESWL was
performed with the Dornier Compact lithotriptor whereas holmium laser lithotripsy was
performed via retrograde ureteric access with a Wolf 7.5 Fr semirigid ureteroscope. Results:
Ureteroscopy with holmium laser lithotripsy was significantly better in terms of the mean
procedure time (56 min in ESWL; 25 min in ureteroscopy; P <0.001) and the 1-month stone free
rate (50% in ESWL; 80% in ureteroscopy; P = 0.001). The 3-month stone free rate was also
higher for ureteroscopy (78% in ESWL; 90% in ureteroscopy) but this difference was not
statistically significant (P = 0.09). Minor complications of steinstrasse (6%) occurred in ESWL
and proximal stone migration (8%) occurred during ureteroscopy. Conclusion: Ureteroscopy
with holmium laser lithotripsy is a viable and safe alternative to ESWL for the management of
proximal ureteric calculi.
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with Holmium laser lithotripsy. There were no significant
differences in the mean age, sex ratio and stone size in both
groups (Table 1).

ESWL was performed using the Dornier Compact lithotriptor
that deploys electromagnetic shockwaves for fragmentation.
All patients were positioned supine and the calculi were
localised with fluoroscopic guidance. The energy in the
shockwave is concentrated onto the target by focusing with an
acoustic lens. Patient controlled intravenous alfenatanil was
used routinely and the level of shockwave energy was progres-
sively stepped up till satisfactory stone fragmentation within
the comfort of the patient. Ureteroscopy was performed under
general or spinal anaesthesia with a Wolf 7.5 Fr semirigid
ureteroscope connected to a video monitor. Access to the
ureter was achieved initially with a guide wire through the
working channel into the ureteric orifice. No cases of difficult
catheterisation of the ureteric orifice were encountered. The
stones were disintegrated with a single Holmium:YAG laser
machine (Coherent, Palo Alto, California). Use of Dormia
basket for extraction of stone fragments or insertion of double-
J ureteric stent was left to the discretion of the surgeons. The
stones were assessed postoperatively using plain X-ray of the
kidneys, ureters and bladder (KUB). Treatment outcome was
assessed by the post-procedure stone size. Stone-free status
was defined as complete absence of calculus at 4 or 12 weeks
of follow-up. Efficacy quotient (EQ) at 3 months was calcu-
lated using this formula: Stone-free rate (%) x 100/ 100 +
retreatment rate (%) + rate of auxiliary procedures (%). Statis-
tical analysis was performed using SPPS version 10 software
with Pearson’s chi-square test and t-test.

Results
For the extracorporeal modality, i.e. ESWL, the average

treatment time and shockwave energy delivered were 56
minutes (range, 20 to 105 minutes) (Table 2) and 204.8J
(range, 58.2 to 316.5 J), respectively. The mean stone size was
10.7 mm (range, 5 to 30 mm) (Table 1). Majority of the patients
had the treatment as an outpatient procedure (72%). Stone-free
status at 1 month and 3 months were 50% (n = 25) and 78%
(n = 39) respectively (Fig. 1). In total, 7 patients (14%)
required 2 sessions of ESWL for disintegration, whereas
another 7 patients (14%) required secondary ureteroscopy and
holmium laser lithotripsy after a single session of ESWL. In
these patients, the indications for conversion to ureteroscopy
were non-fragmentation and steinstrasse. EQ at 3 months was
61. There were 3 documented cases of steinstrasse (6%) after
ESWL and only 1 was treated conservatively; the other 2
required ureteroscopy. No cases of perinephric haematoma
were reported.

For the intracorporeal modality, i.e. ureteroscopy with Hol-
mium laser lithotripsy, the average procedure time was
25 minutes (range, 5 to 120 minutes) (Table 2). The mean stone
size was 9.0 mm (range, 4 to 30 mm) (Table 1). The majority
of these procedures (56%) were performed on an outpatient
basis. None required preoperative stenting or ureteric dilata-

tion. Dormia basket was deployed in 20 patients (39%); 5
patients (10%) required postoperative double-J ureteric stenting
due to high stone load. There was no intraoperative ureteric
injury. The stone-free status at 1 month and 3 months were 80%
(n = 41) and 90% (n = 46), respectively (Fig. 1). With respect
to complications, there were 4 cases (8%) of proximal stone
migration, which was treated by ESWL subsequently. Repeat
ureteroscopy with laser lithotripsy was required in 1 patient
(2%) who had a hard 15-mm stone. EQ at 3 months was 82. No
other long-term complications, such as ureteric stricture, were
documented during the period of follow-up.

Discussion
For proximal ureteric calculi, the chance of spontaneous

passage is lower than that of mid and distal ureteric calculi. In
1991, Reid et al18 reported a spontaneous passage rate of only
22%. This was especially so in stones more than 5 mm.7 ESWL
is the treatment of choice for proximal ureteric calculi in many
centres. A 3-month stone-free rate of 67% to 91% with re-
treatment rate of 10% to 13% have been reported in different
centres.12-17 Our study showed similar stone-free and re-treat-
ment rates for ESWL. In addition, we had a significantly lower
re-treatment rate with URS and Holmium laser lithotripsy as

Table 1. Demographic and Stone Characters of Patients who Underwent
ESWL and Ureteroscopy

ESWL Ureteroscopy P value

Mean age (y) 49 (29-85) 43 (29-90) >0.1
Male-to-female ratio 1:0.3 1:0.13 >0.05
Mean stone size (mm) 10.7 (5-30) 9.0 (4-35) >0.05

Table 2. Results of ESWL vs Ureteroscopy

ESWL Ureteroscopy P value

Mean op time (min) 56 (20-105) 25 (5-120) <0.01
No. of re-treatment 7 (14%) 1 (2%) <0.01
No. of auxiliary 7 (14%) 4 (8%) 0.3
procedures (Holmium laser) (ESWL)
EQ at 3 months 61 82
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Fig. 1. Stone-free rate at 1 month and 3 months.
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compared to ESWL (14% in ESWL; 2% in ureteroscopy).
Secondary treatment was required in 14% of patients who had
ESWL and 8% of patients who had ureteroscopy. From the
patient’s viewpoint, achieving an immediate stone-free status
with a single modality is the ultimate goal for any therapeutic
approach chosen.19 In the present study, we have found that
with ureteroscopy and Holmium laser, a significantly higher
stone-free rate at 1 month was achieved (50% in ESWL; 90%
in ureteroscopy).

However, the invasiveness of ureteroscopy cannot be ne-
glected. Before the emergence of modern techniques for stone
fragmentation and newer, better-designed ureteroscopes, com-
plications like ureteric perforation and avulsion were not
uncommon. A comprehensive review of acute endoscopic
injuries reported in the literature from 1984 to 1992 identified
314 ureteric perforations that occurred in 5117 procedures
(6.1%) and complete ureteric avulsion in another 17 proce-
dures, though infrequent, were documented (0.3%).20 Harmon
et al21 observed a decrease in overall complications from 20%
to 12% during a 10-year period which were attributed to
smaller ureteroscopes and increased surgeon’s experience. A
recent study11 suggested a significant reduction in ureteric
perforation with a less operative time and postoperative com-
plications with the surgeon’s experience. Our centre has accu-
mulated substantive experience with the use of semi-rigid
ureteroscopy and intracorporeal lithotripsy for the past 10
years22-24 and there was no ureteric injury in our present study.
Proximal migration of stones occurred in 4 patients (8%);
similar rate of stone migration has been reported.8 With the
emergence of flexible ureteroscopes that could reach all the
calyces in the kidney, migrated stone could be retrieved with
basket. However, these state-of-the-art ureteroscopes are
fragile and experience in our centre is still limited. Thus semi-
rigid ureteroscopes are still routinely used for upper ureteric
calculi.

In our centre, ureteroscopy is performed via video monitor-
ing and on-table fluoroscopy is performed only when there is
a need for double-J ureteric stenting. Overall, only 5 patients
(10%) had a double-J ureteric stent inserted for high stone
load. This significantly reduces the occurrence of colic, hae-
maturia and other complications of obstruction. Furthermore,
with ureteroscopy, the radiation exposure to the patient was nil
to minimal as compared to ESWL. In addition, it is also
important to notice that with ESWL, more follow-up visits to
the clinic were required until a stone-free state was achieved
and at each visit, the patient was exposed to radiation from
plain radiography. When we compare the cost effectiveness of
the 2 modalities, ureteroscopy with holmium laser lithotrispy
is superior in terms of better EQ and fewer outpatient visits.

On the other hand, an important disadvantage of ureteroscopy
is that the procedure has to be performed under general or
spinal anaesthesia as compared to ESWL, which uses intrave-
nous analgesia. This exposes the patient to the risks of anaes-
thesia and makes it unfavourable to patient with significant
medical problems. This is a potential limitation when consid-

REFERENCES
1. Chaussy C, Brendal W, Schmiedt E. Extracorporeally induced destruction

of kidney stones by shock waves. Lancet 1980;2:1265-8.
2. Chaussy C, Schmiedt E. Extracorporeal shockwave lithotripsy (ESWL)

for kidney stones. An alternative to open surgery? Urol Rad 1984;6:
80-3.

3. Fuchs G, Miller K, Rassweiler J, Eisenberger F. Extracorporeal shock-
wave lithotripsy: one year experience with the Dornier lithotriptor. Eur
Urol 1985;11:145-7.

4. Miller K, Fuchs G, Rassweiler J, Eisenberger F. Treatment of ureteral
stone disease: the role of ESWL and endourology. World J Urol 1985;3:
53-7.

5. Lingeman JE, Shirrell WL, Newman DM. Management of upper ureteral
calculi with extracorporeal shock wave lithotripsy. J Urol 1987;138:720-2.

6. Das G, Dick J, Bailey MJ, Fletcher MS, Birch B, Coptcoat MJ, et al. 1500
Cases of renal and ureteric calculi treated in an integrated stone centre.
Br J Urol 1988;62:301-2.

7. Segura Joseph W, Preminger Glenn M, Assimos Dean G. Ureteral stones
clinical guidelines panel summary report on the management of ureteral
calculi. J Urol 1997;158:1915-21.

8. Kelly JD, Keane PF, Johnston SR. Laser lithotripsy for ureteric calculi:
results in 250 patients. Ulster Med J 1995;64:126-30.

9. Puppo P, Ricciotti G, Bozzo W. Primary endoscopic treatment of ureteric
calculi. A review of 378 cases. Eur Urol 1999;36:48-52.

10. Lamotte F, Izadifar V, Fontain E. Treatment of ureteral calculi: report of
152 calculi. Prog Urol 2000;10:24-8.

11. Schuster TG, Hollenbeck BK, Faerber GJ. Complications of ureteroscopy:
analysis of predictive factors. J Urol 2001;166:538-40.

12. Ehreth JT, Drach GW, Arnett ML. Extracorporeal shock wave lithotripsy:
multicenter study and kidney and upper ureter versus lower and mid
ureter treatment. J Urol 1994;152:1379-85.

13. Thuroff S, Chaussy C. First clinical experience and in situ treatment of
ureteric stones using Lithostar Multiline lithotriptor. J Endourol
1995;9:367-70.

14. Robert M, Delbos O, Guiter J. In situ piezoelectric extracorporeal shock
wave lithotripsy of ureteric stones. Br J Urol 1995;76:435-9.

15. Un-no T, Ohhira T, Takayama T. Clinical experience of extra-corporeal
shock wave lithotripsy with lithodiagnost M for upper urinary stones.
Hinyokika Kiyo 1998;44:1-5.

16. Gnanapragasam V, Ramsden P, Murthy L. Primary in situ extracorporeal
shock wave lithotripsy in the management of ureteric calculi: results with
a third-generation lithotriptors. Br J Urol 1999;84:770-4.

ering ureteroscopy over ESWL. From this study, we suggest
that the choice of treatment modality for upper ureteric stone
will depend mainly on the patient since the expertise for both
modalities are equally available. Patient’s factors will include
acceptance of invasive procedure, physical health and prefer-
ence for earlier stone-free status. Though this is not a randomised
prospective study, patient selection bias is minimised by
matching the two groups in terms of age, sex and stone size and
studying consecutive patients managed by the same group of
urologists.

Conclusion
Although ESWL is regarded by many urologists as the

preferred choice of treatment for proximal ureteric calculi, our
results suggest that ureteroscopy with Holmium laser lithot-
ripsy, is a viable and safe alternative, with an advantage of
obtaining an earlier or immediate stone-free status.



January 2004, Vol. 33 No. 1

83Lithotripsy for Proximal Ureteric Calculi—YK Fong et al

17. Singh I, Gupta N, Hemal A. Impact of power index, hydro-
ureteronephrosis, stone size and composition on the efficacy of in situ
boosted ESWL for primary ureteral calculi. J Urol 2001;58:
16-22.

18. Reid MM, Martin IR. Ureteral calculi: Natural history and treatment in
an era of advanced technology. J Urol 1991;145:263-5.

19. Reinhard P, Gunter J, Georg B. Extracorporeal shock wave lithotripsy
versus ureteroscopy for distal ureteral calculi: a prospective randomised
study. J Urol 1999;162:1909-12.

20. Stoller ML, Wolf J. Endoscopic ureteral injuries. In: McAnich JW,
editor. Traumatic and Reconstructive Urology. Philadelphia: WB

Saunders, 1996:199.
21. Harmon W, Sershon P, Blute M. Ureteroscopy: current practice and

long-term complications. J Urol 1997;157:28.
22. Ng FC, Ravi T, Lim PH. Pulsed dye laser lithotripsy – Toa Payoh Hospital

experience. Br J Urol 1992;69:358-62.
23. See AC, Ng FC, Chng HC. Electrohydraulic lithotripsy: an effective and

economical modality of endoscopic ureteric lithotripsy. Aust N Z J Surg
1997;67:551-3.

24. Peh OH, Lim PH, Ng FC. Holmium laser lithotripsy in the management
of ureteric calculi. Ann Acad Med Singapore 2001;30:563-67.


