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Objective: The management of lower pole stones remains to be controversial because of the limited
success of extracorporeal shockwave lithotripsy (ESWL) in terms of stone clearance. Various
interventions have been attempted to improve lower pole stone clearance after ESWL; however,
none of these methods has gained widespread acceptance. This study evaluates the degree of clearance
of lower pole stones among Filipino patients who underwent inversion maneuver during ESWL.
Methods: This study used a prospective cohort design which included patients who underwent ESWL
with documented lower pole stones noted on ultrasound or x-ray from January 2005 and July 2005 in
a stone treatment center. Those with history of urologic surgery or metabolic disease such as
hyperparathyroidism were excluded from the study. There were two comparison groups. One group
underwent the inversion maneuver during ESWL while the other group did not. The inversion
maneuver was undertaken by positioning the patient supine and in a 30 degree angle during ESWL
session. Patients were then followed up for 3 months to check for residual stones. Data analysis
included computation of frequency distributions and chi-square statistics. Results: There were a
total of 145 subjects included in the study with a mean age of 40 years old. A total of 57 (39.3%)
patients underwent the inversion maneuver. Twenty-five of these (43.9%) had opaque st~llles while
32 (56.1%) had lucent stones. On the other hand, there were 88 (60.7%) subjects who did not undergo
the maneuver; 33 of which (37.5%) had opaque stones while 55 (62.5%) had lucent stones. Among
the 57 patients who underwent the maneuver, 47 (82.4%) were stone free at the end of three month\
while only 28 of the 88 patients who did not undergo the maneuver (31.8%) were stone free at the end
of the observation period. This pattern was observed for both opaque and lucent stones. Conclusion:
This study showed a possible relationship between the use of the inversion maneuver during ESWL
among patients with lower pole stones and clearance of stones after 3 months.
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Introduction

Although ESWL is the treatment of choice for almost
all urinary calculi, considerable controversy exists
concerning the management of lower pole kidney stones,
primarily owing to the limited success of ESWL in the
treatment of lower pole stones. I

In 1994, Lingeman and associates reported the results
of a meta-analysis that showed a 60% overall stone-free
rate for ESWL when applied to lower pole stones. In
comparison, the results ofESWL for upper and middle

pole calyces range from 70% to 90%. When stratified by
stone size, the results of the meta-analysis showed stone-
free rates of 74%, 56% and 33% for stones 10 mm or
smaller, 11 to 20 mm and larger than 20 mm,
respectively.'

The reasons for lower clearance of fragments from
the lower pole after ESWL are unclear. One possible
explanation is that the gravity-dependent position of the
lower pole calyx precludes efficient stone discharge.'

Clearance of stone fragments from the lower pole
after ESWL may also be influenced by lower pole
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collecting system anatomy. Sampaio suggested that a lower
pole infundibulo-pelvic angle less than 90 degrees, a lower
pole infundibulum diameter less than 4 mm and multiple
lower pole calyces may contribute to decreased stone
clearance. In a prospective trial, Sampaio and associates
found that 39 of 52 (72%) patients became stone free when
the lower pole infundibulo-pelvic angle was greater than
90 degrees, whereas only 5 of 22 (23%) patients were
stone free when the angle was less than 90 degrees.'

Small persistent fragments (less than or equal to 4
mm) following extracorporeal shock wave lithotripsy
have been termed clinically insignificant residual
fragments (CIRF), but their presence may be associated
with an increased rate of development of recurrent
symptomatic renal calculi.v

Various int~ntions have been suggested to improve
lower pole stone clearance. Controlled inversion therapy
was found to be beneficial in increasing clearance oflower
pole fragments after ESWL in one study but had no
positive effect in another study, which actually showed a
lower stone-free rate in the treatment group. 7,8 Mechanical
percussion and inversion have been shown in a prospective
randomized study to increase stone-free rate in patients
with lower pole stone fragments after ESWL.9 Several
reports have suggested that repeat piezoelectric ESWL
improves stone-free rates for residual lower pole calyceal
stones. 10 However, others have shown that the so-called
stir-up treatment with piezoelectric ESWL is relatively
ineffective, especially in patients with distorted calyces. II

No study has been documented in the local setting
regarding the effect of any maneuver for the treatment of
lower pole stones,ffhis study intends to evaluate the
degree of clearance oflower pole stones among Filipino
patients who underwent an inversion maneuver during
ESWL//

Materials and Methods

This study used a prospective cohort design. The study
was conducted at the Stone and Prostate Treatment Center
of St. Luke's Medical Center from January 2005 and July
2005. Subjects included adult patients who were noted to
have lower pole stones based on ultrasound and/ or x-ray.
The patients' history of present illness, past medical and
surgical history and physical examination were
determined.

Exclusion criteria included renal stones < 0.5 em
and> 1.5 em in size. Medical conditions that might make
inversion dangerous such as morbid obesity, active
cerebrovascular disease, including recent stroke or
transient ischemic attack, significant coronary disease,
including angina and uncontrolled hypertension,
symptomatic gastroesophageal reflux disease or hiatus
hernia and patients receiving ongoing therapy for back
pain were also excluded.
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Subjects then underwent ESWL. One group
underwent the inversion maneuver during ESWL while
the other group was treated with ESWL without the
inversion maneuver. The inversion maneuver was
performed by positioning the patient supine and in a 30°
angle during ESWL.

The ESWL was done utilizing two shockwave
generators: namely, Dornier HM 4, and electrohydraulic
machine and EDAP LT02 which is a piezoelectric
lithotripter. ESWL sessions comprised of one Dornier
HM4 session initially then followed by a maximum of
three EDAP LT02 sessions. ESWL was conducted every
2 to 4 weeks as necessary until the 12th week.

Both groups were instructed to drink at least 4 to 5
liters of fluid everyday while on treatment. At the end of
the 12th week, subjects were checked for residual stones
through ultrasound and/ or x-ray,

Data were encoded in Microsoft Excel and were
analyzed using Epi Info 2002 Version 3.3 to determine
chi-square statistics.

Results

There were a total of 145 subjects included in the
study with a mean age of 43 years old (range 25-75). There
were 92 males (63.4%) and 53 females (36.6%). The stone
sizes ranged from 0.5 to l.5 cm (mean = 0.84). There
were a total of 57 (39.3%) patients who underwent the
inversion maneuver. Twenty-five of these (43.9%) had
opaque stones while 32 (56.1 %) had lucent stones (Table
1). On the other hand, there were 88 (60.7%) subjects
who did not undergo the maneuver; 33 of which (37.5%)
had opaque stones, while 55 (62.5%) had lucent stones.
Among patients with opaque stones, 14 (24.1 %) were
given anti-urolithic medications while 62 (7l.3%) were
given such medications to those with lucent stones.

Table 1. Frequency distribution of patients according to maneuver.

Type of Stone (+) Inversion Maneuver (-) Inversion Maneuver
# % # %

Opaque 25 43.9 33 37.5

Lucent 32 56.1 62.555

Total 57 100.0 100.088

Among the 57 patients who underwent the maneuver,
47 (82.4%) were stone free at the end of three months.
Meanwhile, only 28 of the 88 patients who did not undergo
the maneuver (3l.8%) were stone free at the end of the



observation period. Calculation of the chi-square
statistics shows a significant association between the use
of inversion maneuver and clearance of stones (x2 =
35.28, p value = 0.000). This pattern was observed for
both opaque and lucent stones. Among patients who had
opaque stones and underwent the inversion maneuver,
21 (84%) were stone free at the end of 3 months (Table 2).
On the other hand, among those patients with opaque
stones who did not undergo the maneuver, only 8
(24.2%) were stone-free at the end of the same period.
Meanwhile, among those patients with lucent stones who
underwent the maneuver, 26 (81.3%) were stone-free at
the end of the 12 week observation period. However,
only 20 (36.4%) of patients with lucent stones who did
not undergo the maneuver had no residual stones.

Table 2. Incidence of stone clearance according to type of ESWL
maneuver.

ESWL Stone Free With Residual Stones Total
maneuver # % # %

(+) Inversion
Opaque 21 84.0 4 16.0 25
Lucent 26 81.3 6 18.7 32

(-) Inversion
Opaque 8 24.2 25 75.8 33
Lucent 20 36.4 35 63.6 55

Discussion

The management of lower pole stone remains to be
controversial because of the limited success of
extracorporeal shockwave lithotripsy (ESWL) in terms
of stone clearance. Possible explanations that may
decrease stone clearance have been reported such as
gravity-dependent position of the lower pole calyx, acute
infundibulo-pelvic angle, narrow infundibular diameter
and multiple lower pole calyces. Various interventions
have been attempted to improve lower pole stone
clearance after ESWL; however, none of these methods
has gained widespread acceptance.

This study evaluated the degree of clearance of lower
pole stones among Filipino patients who underwent the
inversion maneuver during ESWL. The inversion
maneuver was performed by positioning the patient
supine and in a 30° angle.

The results ofthe study show that there is a significant
association between the use of the inversion technique
and stone clearance, wherein there is a higher incidence
of stone clearance among those who underwent the
inversion maneuver. This relationship is also evident even
upon stratification of the patients according to type of

Inversion Maneuver

stone, wherein the incidence of residual stones are higher
among those patients who did not undergo the maneuver,
for both groups of patients with opaque and lucent stones.
This suggests that the effect of the inversion technique is
consistent regardless of the type of stone and could also
suggest that benefits from this technique do not vary from
the use of anti-urolithic medications. Nonetheless, this
should be further verified in subsequent studies.

This study was unable to establish a causal
relationship since this was only an observational study.
There were confounding variables that were not controlled
such as the use of anti-urolithic medications, which could
promote stone dissolution or passage apart from the
technique under the study. Future studies should attempt
to perform an experimental study to strengthen the study
results and control for these variables= n

Furthermore, the study was unable to determine renal
anatomic abnormalities on some subjects due to lack of
imaging procedures such as intravenous pyelography,
which would reveal the pelviocalyceal angle and the
infundibular diameter of the lower calyx. This prevents
verification if the residual stones were due to the
intervention or the presence of an anatomical
abnormality.

Another limitation is the fact that follow-up did not
include compliance with home instructions that would
facilitate stone elimination (i.e. head stand, exercise, etc).
Hence, the study was unable to determine its confounding
effect on the results.

In conclusion, this study showed a possible
relationship between the use of the inversion maneuver
during ESWL among patients with lower pole stones and
clearance of stones after 3 months. However, further
prospective and randomized studies are required to clearly
determine the factors that promote the clearance oflower
pole stones.
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