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Aim: In the last thirty years, the treatment
for renal and ureteral calculi has under-

gone profound variations. The objective of this study has
been to evaluate the existence of parameters which can affect
the spontaneous expulsion of a symptomatic ureteral stone in
a reasonably brief period of time and to identify whether cer-
tain parameters such as sex, age, the location and dimension
of the stone, the presence of dilation in the urinary tract
together with the administered therapy, can be used for a
correct clinical management of the patient. 
Methods: In a period of 9 months, 486 cases of renal colic
were registered at emergency department. 
Results: The cases of renal colic due to ureteral calculus were
188 (38.7%). The patients’ charts, complete of all data and
therefore, valid for this research, resulted to be 120 (64%). 
In the presence of a symptomatic ureteral stone, the correct
approach must first of all, focalize on the dimension of the
calculus itself; less importance instead, is given to the loca-
tion, as reported in other studies, the presence of
hydroureteronephrosis, sex and the side. 
Conclusion: In the cases when the pain symptoms cannot be
solved by means of the administration of analgesics, it is then
reasonable to take into consideration an immediate endouro-
logical treatment. If the pain symptoms are promptly solved,
an attentive wait of 4 weeks should be considered reasonable
in order to allow spontaneous expulsion of the calculus. 
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would require frequent administration of analgesic and
antispasmodic drugs, and often lead to the need of
accessing emergency rooms. Thus, the requirement on
behalf of the patient is an immediate remedy and above
all, a resolving one. After all, a long wait in the case of an
urinary tract obstruction can damage the renal function
thus, an immediate remedy is highly important (13, 14).
The objective of this study has been to evaluate the exis-
tence of parameters which can affect the spontaneous
expulsion of a symptomatic ureteral stone in a reason-
ably brief period of time so as not to damage the renal
function and not to create an excessive discomfort in the
patient due to the relapse of the symptoms. Another
objective has been to identify whether certain parameters
such as sex, age, the location and dimension of the stone,
the presence of dilation in the urinary tract together with
the administered therapy, can be used for a correct clin-
ical management of the patient. In the case of favorable
parameters, to then consider whether reasonable, keep-
ing the subject under observation while waiting for a
spontaneous expulsion, or otherwise, to perform an
immediate treatment or to defer it in a short time span.

MATERIALS AND METHODS
In this observational study, emergency patients for renal
colic were taken into consideration and then, only those
in who a ureteral calculus was documentable at the
moment of the imaging investigations, were evaluated,
complete of an abdominal-pelvic ultrasonography (US),
kidney, ureter, and bladder plain x-ray (KUB), and in
some cases, a computerized tomography (CT). In a peri-
od of 9 months, 486 cases of renal colic were registered
at emergency department out of a total 41,796 accesses to
the same (1.2%). The cases of renal colic due to ureteral
calculus were 188 (38.7%). Of each patient, the following
aspects were evaluated: sex, age, the date of access to the
emergency room, the emergency examinations carried
out, the side of the stone, the location in the ureter, the
dimension of the calculus (major and minor diameter),
the radio-opacity, the presence of dilation in the urinary
tract, the administered therapy, the results of the special-
ist’s examinations together with the treatment carried out. 
Patients who required hospitalization, because presenting
a concomitant, clinical situation such as urosepsis, acute
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INTRODUCTION
In the last thirty years, the treatment for renal and
ureteral calculi has undergone profound variations,
because of the development of extracorporeal lithotrip-
sy, followed by the improvement of endourological
instruments which have allowed to access the excretory
cavities in a retrograde manner and have proved to be
safe and effective (1-10). The “mini-invasive” therapies
have even changed treatment indications of small sized
stones, which apparently could be expelled sponta-
neously (11, 12). 
In fact, a patient affected by renal/ureteral calculi is not
always likely to undergo a spontaneous expulsion,
which could be achieved by means of relapsing colic that
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renal failure and documented, perirenal fluid collection,
were excluded. In patients who went through sponta-
neous expulsion, the same investigations that lead to the
diagnosis were prescribed, so as to verify the complete
expulsion and, analogously, for the treated patients, so as
to confirm the therapy result. The patients’ charts, com-
plete of all data and therefore, valid for this research,
resulted to be 120 (64%). The data was inserted in a data-
base created by means of Excel. The non parametric val-
ues were considered in terms of the average ± standard
deviation (SD) and the median one with an interquartile
range (I.R.). The statistical analysis was carried out by
means of SPSS software (Statistical Package for Social
Sciences, version 12.0) using the T-Student test in order to
compare the average age between males and females, the
Mann-Whitney test as to confront the major and minor
diameter of the calculi, stratified on the basis of colic res-
olution and on the spontaneous expulsion, together with
the Chi-squared test for the comparison of the categorical
variables taken into consideration. A value of p < 0.05
was considered significant (two-tailed test).

RESULTS
Table 1 relates the general characteristics of the popula-
tion. As concerns the characteristics of the calculi
(Table 2), no significant difference was found regarding
the side (46.7% on the right
and 53.3% on the left). In 8
cases, the calculus was localized
at the pelvis or at the uretero-
pelvic junction, in 42 cases
(35%), at the proximal ureter,
in 36 (30%), at the mid ureter,
in 13 (10.8%), at the distal
ureter and in 21 (17.5%), at the
terminal ureter. The average
sizes were of 6.5 mm (range 1-
15) as regards the major diame-
ter and of 4.3 mm (range 1-10)
as regards the minor one.
85.8% (103/120) of the calculi
turned out to be radiopaque,
while 8.4% (10/120) were poor
radiopaque and 5.8% (7/120)
were completely radiolucent. 

In 65.8% (79/120) of cases, dilation of the upper urinary
tract was present.
Patients were treated with a single drug in 67.5% of cases
(81/120) thus resolving the pain symptoms. In 32.5%
(39/120) of cases, multiple drugs were administered. In
18 cases (15%), the symptoms could not be resolved,

which lead to necessary hospitalization, while 102
patients were released from the hospital thanks to a
pharmacologic treatment based on the administration of
analgesics together with anti-inflammatory drugs, and in
40.2% of cases (41/102), an alpha-blocker was added.
The statistical analysis was carried out on 119 patients
instead of 120 due to one case of pregnancy, which
required a different treatment compared to the tradition-
ally used ones.
From the analysis of the data, no significant differences
came out between the dimensions of the calculus and the
result of the colic, thus confirming the impression that the
pain symptoms are independent from the size of the cal-
culus (Mann Whitney test: p = NS) (Figure 1). No signifi-
cant statistical differences were noted neither between the

N° of patients (%) 120
• Male 88 (73.3%)
• Female 31 (26.6%)
Mean age years (range) 46.6 (21-85)
• Male 47.2 (24-85)
• Female 45.2 (21-77)
Colics n° (%)
• First episode 55 (45.8%)
• Recurrence 65 (54.2%)
Imaging n° (%)
• KUB + US 104 (86.7%)
• US 10 (8.3%)
• CT 6 (5%)

Laterality of stone n° (%) 120
• Right 56 (46.7%)
• Left 64 (53.3%)
Location of stone n° (%)
• Renal pelvis 3 (2.5%)
• Ureteropelvic junction 5 (4.2%)
• Proximal ureter 42 (35%)
• Mid ureter 36 (30%)
• Distal ureter 13 (10.8%)
• Terminal ureter 21 (17.5%)
Stone size mean mm (range)
• Major diameter 6.5 (1-15)
• Minor diameter 4.3 (1-10)
Radiopacity n° (range)
• Radiopaque 103 (85.5%)
• Poor radiopaque 10 (8.4%)
• Radiolucent 7 (5.7%)

Table 2. 
Characteristics of the stones.

Table 1. 
Demographics.

Figure 1. 
Comparison between major (a) and minor (b) diameter (mean mm) of stones 
and outcome of renal colic (Mann Whitney test: p = NS).
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location of the calculus and the relief from the pain symp-
toms, nor between the presence of hydroureteronephrosis
and the relief from the pain symptoms (chi-square test: p
= NS) (Tables 3, 4).
However, a statistically significant difference did appear
between the emergency symptomatic treatment carried out
and the breakdown of the colic (chi-square test: p ≤ 0.01).
As a matter of fact, the patients who responded quickly to
the administration of a single drug had a stronger possibil-
ity of long-lasting pain relief and fewer possibilities of hos-
pitalization when compared to those who had undergone
a multiple, pharmacological therapy (Table 5). During the
period of this research, 60.8% (73/120) of patients had
spontaneously expelled the calculus responsible for the
colic, in a time period ranging up to 4 weeks.
In 14 cases (11.7%), emergency treatment with retro-
grade ureteroscopy (URS) was carried out with a com-
plete resolution in all cases. For other 33 patients
(27.5%), a deferred treatment was planned and then car-
ried out: in 12 cases extracorporeal lithotripsy (SWL)
was done and its outcomes proved to resolve 10 cases
(83.3%), while in other 21 cases, lithotripsy by
ureteroscopy cured all cases (100%) (Table 6).
Regarding the possibilities of spontaneous expulsion on

the basis of sex, side and location of lithiasis (chi-square
test; p = NS) (Table 7), no relevant differences were
observed. Not even the presence of hydroureteronephro-
sis seems to have any effect on the probabilities of spon-
taneous expulsion (chi-square test; p = NS) (Table 8). On
the contrary of what has been reported in literature, in
our casuistry, we were not able to statistically verify any
significant differences between the various types of anal-
gesic-antispasmodic treatments, which had been admin-
istered to the discharged patient, and the spontaneous
expulsion of the calculus itself (chi-square test; p = NS)
(Table 9) (15-18).

Resolution of colic Total
Yes Hospitalization

Location Pelvis 2 1 3
UPJ 3 2 5
Proximal 36 6 42
Mid 34 2 36
Lower 12 1 13
Terminal 15 5 20

Total 102 17 119

Table 3. 
Comparison between location of the stone and resolution
of colic (chi-square test: p = 0.147 - NS).

Hydroureteronephrosis Resolution of colic Total
Yes Hospitalization

Absent 35 5 40
Present 67 12 79

Total 102 17 119

Table 4. 
Comparison between hydroureteronephrosis and
resolution of colic (chi-square test: p = 0.692 - NS). 

Medical therapy Resolution of colic Total
Diclofenac 5 0 5
Ketorolac 49 4 53
Other NSAID 17 1 18
Antispasmodics 5 0 5
Multiple drugs * 26 12 38

Total 102 17 119

Table 5. 
Comparison between medical therapy and resolution of
colic (chi-square test: * p = 0.007).

Stone expulsion Total
YES NO

Location Pelvis 1 2 3
UPJ 1 4 5
Proximal 23 19 42
Mid 25 11 36
Distal 7 6 13
Terminal 16 5 21

Total 73 47 120

Table 7. 
Comparison between spontaneous stone expulsion and
location of stones (Chi-Square Test: p = 0.128 - NS).

Hydroureteronephrosis Stone expulsion Total
YES NO

Absent 23 18 41
Present 50 29 79

Total 73 47 120

Table 8. 
Comparison between spontaneous stone expulsion and
hydroureteronephrosis (Chi-Square Test: p = 0.444 - NS).

Home therapy Stone expulsion Total
YES NO

Flavoxate 9 8 17
Other antispasmodics 1 1 2
α-blockers 7 7 14
NSAID 35 24 59
Flavoxate + α-blocker 20 7 27

Total 72 47 119

Table 9. 
Comparison between spontaneous stone expulsion of
stones and home therapy (Chi-Square Test: p = 0.515 - NS).

N° (%) Resolution n° (%)
Spontaneous stone expulsion 73 (60.8%)
Immediate treatment (URS) 14 (11.7%) 14 (100%)
Elective treatment 33 (27.5%)
• ESWL 12 10 (83.5%)
• URS 21 21 (100%)

Table 6. 
Outcome of colics.
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We noticed that the only parameter which seemed to be
statistically significant, was the one relative to the size of
the calculus. It must be pointed out that both the major
and minor diameter had a strong impact on the probabil-
ity of spontaneous expulsion of the calculus (Figure 2).
As concerns the chemical composition of the calculi, the
statistical analysis underlined significant differences
regarding the spontaneous expulsion between pure and
mixed calculi (chi-square test; p < 0.01) (Table 10). In
particular, spontaneous expulsion proved to be more
probable for mixed calculi of oxalate and calcium phos-
phate when compared to pure calculi of calcium oxalate
and of uric acid. However, we believe that this result can-
not be sufficiently representative due to the reduced
sample size, which did not allow the evaluation of other
parameter, and that is, by stratifying it even on the basis
of size of the stone. It is known, in fact, that uric acid cal-
culi are susceptible to litholytic therapy by means of
allopurinol and urine alkalinization. The use of these
drugs often permits to reduce the size of the uric acid
calculi to such a point as to allow them to undergo spon-
taneous expulsion and sometimes, even the complete
dissolution (19, 20).

DISCUSSION
Urinary calculi constitute a relatively frequent pathology
and 5% of the population is affected. Renal colic repre-
sents the characteristic case history of the commitment of
the stone as it goes down the urinary tract. As a matter of
fact, it usually determines severe discomfort in the
patient compelling the same to access the emergency
room quite frequently. The lack of a clear and precise
therapeutic plan may lead to further discomforts for the
patient and furthermore, the increase of costs (21-23),
considering that the risk of having renal colic, at least
once in a lifetime, ranges between 8-15% (24, 25).
Clear and precise guidelines regarding the management
of a patient with renal colic do not exist. Concerning the
diagnosis, several studies have reported that CT proves
to be the method with the highest levels of sensitivity
and specificity in the diagnostic procedures for renal
colic. However, CT is not always possible in emergency
situations therefore, in the majority of cases, the clinical
diagnosis is frequently confirmed by means of a plain
radiography of the abdomen, together with an abdomi-
nal ultrasonography, which are not always sufficient to
correctly plan further procedures. On the other hand,
the increase of CT use in patients with renal colic has not
determined a corresponding, diagnostic increase of
nephrolithiasis, which accounts for 20% of renal colic
cases. Thus, it must be underlined that an extensive use
of CT does increase the costs together with the risks
related to radiological exposition (26).
Once established that the cause of renal colic is the pres-
ence of a ureteral calculus, a further procedure to follow
must still be chosen. Dimension, location and form of a
calculus have so far been considered as the determinant
factors that mainly affect the decision relative to an active
treatment of stones. The possibility of spontaneous
expulsion, which occurs in 80% of cases for calculi with
< 4 mm diameter, is reduced to 10%-53% in the pres-
ence of calculi ranging from 6-10 mm. The diagnosis of
a ureteral calculus of a > 7 mm diameter instead, suggest
an active treatment (27, 28). Discharge of the patient

with a prescription for an med-
ical expulsive therapy is only
possible in the case of complete
resolution of the symptoms, if
necessary with a prescription
for an α-blocker therapy in the
cases of distal ureter calculi,
although many authors sustain
that the α-blockers facilitates
spontaneous expulsion above
all (29-32). Forced hydration
has proved not to be more effec-
tive than normal hydration and,
on the contrary, it does not
seem to affect spontaneous
expulsion at all (33).
At the present, the therapeutic
options regarding ureteral calculi
include extracorporeal litho -
tripsy, ureteroscopic lithotripsy
and surgical intervention mean-
ing, laparoscopic ureterolithoto-

Stone composition Stone expulsion Total
YES NO

Ca-Ox 7 16 23
Ca-Ox + Ca-P* 42 15 57
Ca-Ox + UA 12 8 20
UA 3 5 8
NR 9 3 12

Total 73 47 120

Table 10. 
Comparison between spontaneous stone expulsion and
stone composition (Ca-Ox: Calcium oxalate; Ca-Ox + Ca-P:
Calcium oxalate + Calcium phosphates; Ca-Ox + UA:
Calcium oxalate + Uric acid; UA: Uric acid; NR: not reported)
(Chi-Square Test: * p = 0.003).

Figure 1. 
Comparison between major (a) and minor (b) diameter (mean mm) of stones 
and outcome of renal colic (Mann Whitney test: p = NS).
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my. Although, SWL seems to be less effective than other
techniques, it is nevertheless, considered as first choice
therapy for calculi found at the proximal ureter, while its
role, in the cases of calculi in the mid and lower ureter, still
remains controversial (34-36).
Ureteroscopic lithotripsy is carried out extensively in the
treatment of ureteral calculi with an effectiveness that
exceeds 90% and furthermore, with a low incidence of
complications (4, 37); as concerns surgical intervention,
whether it is traditional or carried out by means of the
laparoscopic procedure, it currently represents a thera-
peutic option that can only be recommended in selected
cases (38-40).
From the observational analysis about our series, regard-
ing the spontaneous expulsion of the calculus, we can
notice that the only valid and statistically relevant param-
eter proved to be the diameter of the calculus itself. Both
the major and minor diameter play an important role,
meaning that even calculi with a small, transverse diame-
ter may be difficult to expel if their major diameter is big
(for example, long and thin calculi). Other interesting data
emerges from clinical cases where symptoms were
resolved with the use of a single drug and no immediate
hospitalization was needed. In these cases, if the patients
had not spontaneously expelled the calculus in the fol-
lowing days after medical expulsive therapy, they would
be treated with a planned elective treatment.
As regards the patients in whose symptoms could not be
solved by means of the administration of analgesics,
relapsing colic was frequent, to the point of requiring hos-
pitalization and emergency treatment. The emergency
treatment chosen and carried out by us, was always
ureterorenoscopy. Although in literature, many studies
have indicated extracorporeal lithotripsy as a possible and
valid, urgency treatment, according to our experience, the
limited results obtained by means of SWL, do not justify
the use of such option in emergency cases. In fact, subjects
who suffer of relapsing renal colic, do not accept that a less
invasive treatment such as SWL, which actually ensures
favorable results in only 60% of cases, could be associated
with a further elevated incidence of colic during the expul-
sion of the fragments (41-44).
Thus, this study seems to confirm the validity of our
choice treatment in the case of renal colic, meaning an
immediate ureteroscopic lithotripsy when painful symp-
toms are present and cannot be solved by means of an
analgesic-antispasmodic therapy. In patients in who the
renal colic is solved, a wait of 4 weeks would be reason-
able in order to safeguard the renal function. During
these 4 weeks, it would thus be possible to plan for an
elective treatment, if spontaneous expulsion of the calcu-
lus should not take place. The planned therapy, in these
cases, could be an extracorporeal lithotripsy or an
endourological one, according to the location and the
dimension of the calculus together with the characteris-
tics of the urinary tract.

CONCLUSIONS
To conclude, in the presence of a symptomatic ureteral
stone, the correct approach must first of all, focalize on
the dimension of the calculus itself; less importance

instead, should be given to the location, as reported in
other studies, presence of hydroureteronephrosis, sex
and the side. In the cases when the pain symptoms can-
not be solved by means of the administration of anal-
gesics, it is then reasonable to take into consideration an
immediate endourological treatment, in relation to the
choice of patient. If the pain symptoms are promptly
solved, an attentive wait of 4 weeks should be considered
reasonable in order to allow spontaneous expulsion of
the calculus, hence, without excessively compromising
the renal function and/or to program an elective treat-
ment with of an endourological approach or of extracor-
poreal lithotripsy.
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