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Spontaneous forniceal rupture: Can it be treated conservatively?
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Abstract Context: Spontaneous forniceal rupture is one of the possible complications of urolithiasis. The mechanism
of forniceal rupture is not well explained in the literature. Most of the cases presented with sudden onset
of acute renal colic and diagnosed by noncontrast CT (NCCT). Until now there is no solid consensus about
the ideal management of such a condition.

Aim: To study indications and validity of conservative management of spontaneous caliceal rupture.
Settings and Design: This is an observational prospective study.

Materials and Methods: All cases diagnosed as spontaneous forniceal rupture in our departments from 2011
to 2015 were enrolled. All cases were diagnosed with NCCT or CT-Urography.. Non complicated patients
were primarily managed conservatively. Intervention (DJ stent insertion, nephrostomy tube insertion, or
urgent ureteroscopy) was reserved to complicated cases or solitary kidney. Drainage of urinoma was done
in cases with sizable urinoma (more than 100 ml3).

Results: A total of 40 patients: Twenty eight (70%) patients had normal serum creatinine level at presentation,
while 12 (30%) patients had elevated serum creatinine. Twenty three (57.5%) patients were successfully
managed conservatively, their mean size of stone was 6.2 = 2 mm and the hospital stay was 3.1 = 1.9 days.
Eighteen patients (42.5%) underwent interventions. Their stone size was 4.5 = 2.1 mm and the hospital
stay for the interventional group was 4.2 = 1.8 days.

Statistical Analysis Used: Mann-Whitney test was used for testing difference between means because the
data groups are not parametric. Otherwise, simple descriptive statestics were used.

Conclusion: Spontaneous forniceal rupture is more likely to occur with smaller distal ureteric stones.
Conservative management is a valid option in non-complicated cases. Intervention should be reserved to
complicated cases or cases with sizable urinoma.
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INTRODUCTION Middle East.!! It has different presentations and complications.

Spontaneous forniceal rupture is one of the possible
Urolithiasis is a major disease worldwide, especially in the
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cornplications of urolithiasis. The mechanism of forniceal
rupture is not well explained in literature. Most of the cases
presented with sudden onset of acute renal colic and diagnosed
by noncontrast cornputed tomography (NCCT). Although the
rate of spontaneous calyceal rupture with obstructing ureteric
stone is a relatively uncommon occasion, it still has a high
incidence with smaller ureteric stones. Yet, there is no solid
consensus about the ideal management of such a condition.”
Up to 95% of 2—4 mm ureteric stone will pass spontaneously
over a period of 40 days by medical observation alone.l”
Stone passage rate up to 80% for distal ureteric stone with
median size of 4.6—6.7 mm has been reported with the help
of medical expulsive therapy.[3’4] A period of 2—6 weeks
of clinical observation and medical expulsive therapy has
been recommended in literature to maximize the chance for

spontaneous stone passage.[s]

The clinical concern of forniceal rupture is the reported risk
for perinephric abscess formation and urosepsis that carry
high morbidity rate.[®) This leads to the current trend to early
intervene in the presence of forniceal rupture. Although
minimal invasive endourologicai intervention is the mainstay
line of management in literature, it carries its own complications

with the associated health and economic burden.

Objectives
In this study, we aim to study the indications and Validity of
conservative management of spontaneous calyceal rupture.

PATIENTS AND METHODS

It was an observational study, in which we included all cases
diagnosed as spontaneous forniceal rupture in our departments
from 2011 to 2015. All cases were diagnosed with NCCT.
The cases with a history of trauma were excluded from the
study. We did CT urography for cases with normal serum
creatinine level to confirm the diagnosis and to assess the
size of urinoma. We studied the stone side, site, size, and the
estimated size of urinoma. Noncomplicated patients were
primarily managed conservatively (analgesics, antibiotic, and
medical expulsive therapy by oral tamsulosin 0.4 mg once daily).
Intervention was reserved to cases with persistent pain, fever,
acute kidney injury (raised serum creatinine), sizable urinoma,
and/or soiitary kidney. Intervention was in the form of urgent
double-] (D]) stent insertion, nephrostomy tube insertion, or
urgent ureteroscopy with stone extraction. Drainage of urinoma
was needed in cases with sizable urinoma (>IOO mLS).

RESULTS

A total of forty patients (28 [70%] males, 12 [30%] females)
were included in the study. All the patients had obstructing
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ureteric stones [Table I]. Twenty-eight (70%) patients had
normal serum creatinine level at presentation, while 12 (30%)
patients had acute kidney injury, 2 (5%) patients had fever,
and 6 (15%) patients had positive urine culture. The mean
size of stone was 4.5 = 2.1 mm. Extravasation was minimal
in 29 (72.5%) patients (just a rim of fluid in the perinephric
space), and in 8 (20%) patients, the volume of urinoma
was <100 mL? (median 70 mL3), where only 3 (7.5%) cases
had significant amount of urinoma >100 mL* [Table 2 and
Figure I, 2]. Twenty-three (57.5%) patients were successfully
managed conservatively, with the mean hospital stay being
3.I £ 1.9 days and the mean size of the stones for the
conservative group being 47 * 1.8 mm, while 14 (35%)
patients underwent DJ stent insertions, followed by
ureteroscopy; later, nephrostomy tube was inserted in 2 (5%)
patients followed by ureteroscopy, and only 1 (2.5%) patient
underwent ureteroscopy with stone extraction. The mean
hospital stay for the interventional group was 4.2 t18 days
and the mean size of the stones for the intervention group was
6.2+ 24 mm [Table 3 and Figures I, 2] Drainage of urinoma
was done in 3 (7.5%) patients along with DJ stent. The

Table 1: Clinical and radiological findings of the patients

Variant Numbers (n=40) n (%)
Gender
Males 28 (70)
Females 12 (30)
Side
Right 23 (57.5)
Left 17 (42.5)
Serum creatinine level
Normal 28 (70)
Impaired renal function 12 (30)
Urinoma pattern
Subcapsular 1(2.5)
Perinephric 28 (70)
Paranephric 8 (20)
Retroperitoneal 3 (7.5)

Table 2: Urinoma size in mL (cc) in relation to the site of the
obstructing ureteral stone

Stone site Urinoma size (cc)

<50 50-100 >100 Total
Intramural 1 4 24 29
Juxtavesical 1 3 2 6
Middle third 1 1 0 2
Upper third 2 1 0 3
Total 5 9 26 40

Table 3: Management options of the patients

Management modality n (%)
Conservative 23 (57.5)
DJ insertion 14 (35)
Ureteroscopy and stone 1(2.5)
extraction

Nephrostomy 2 (5)
Drain 3 (7.5)
DJ: Double-J
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stone with perinephric urinoma

median volume of the drained urinoma in the three cases was
145 mL. Foﬂow—up of patients’ postdrainage with abdominal

ultrasonography ShOWEd no COHECtiOI’L

DISCUSSION

Forniceal rupture is a serious urologic emergency. Despite meeting
such cases in the urologic practice, there is still obscurity about
its definite pathogenesis. The situation even more complicates

when it comes to definite guidelines for its management.

We prospectively enrolled forty patients presented to our
Urology Departments to study different lines of management
and their outcomes. Most of the reported series are case series
and case reports studied the spontaneous forniceal rupture of
all etiologies, while in our study, we focused on at obstruction

from ureteric stone as it is the main etiology.m

The intrarenal coﬂecting system pressure increases secondary
to acute unilateral ureteric obstruction; this leads to urine
backflow as a compensatory mechanism to decrease the
intrarenal collecting system pressure. Moreover, the increased
intrarenal collecting system pressure will induce reduction
in renal blood flow secondary to increase in renovascular
resistance. With the increase in intrarenal vascular resistance, the
diastolic blood flow velocity in intrarenal arteries will diminish
and subsequently the renal resistive index is increased.[®
Subsequently, urine production of the obstructed renal unit
will decrease, and this mechanism needs time to occur and the
kidney to adapt to it, while in sudden acute obstruction, this
mechanism may not happen, and further urine production
will persist, which adds more to intrapelvic renal pressure
that may lead to forniceal rupture. By applying Laplaces’s
Law (tension = pressure X radius), if a pressure exceeds the
tensile strength of the renal fornix, this will lead to forniceal

rupture and extravasation of urine as this phenomenon is
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Figure 2: CT with contrast showing left proximal ureteric stone with
contrast extravasation

renoprotectivel” by decreasing the collecting system pressure.
This phenornenon is seen more with obstructing ureteric
stone due to the sudden sharp increase in the intrarenal pelvis
pressure, before the collecting system even can accommodate
this increment in pressure. There is no other explanation
of spontaneous forniceal rupture due to difficulty to study
the momentum of this phenomenon. One of the specific
manifestations of forniceal rupture is the sudden pain relief
due to the decrease in collecting system pressure.* The problem
with forniceal rupture is the risk of infection of the urinoma,
abscess formation, and sepsis as up to 25% of patients with
renal or perirenal abscess had ureteric stone and/or forniceal

(19T This shows the importance of antibiotic coverage

rupture.
of these patients, as it was a standard part of treatment in all
our patients, either if they were managed conservatively or
underwent intervention. Doehn et all®’ reported 92% of their

case series treated with antibiotics.

In our series, forniceal rupture was mainly secondary to distal
ureteric stone (below sacroiliac joint) in (87.5%) of the
patients; same findings reported by Autorino et al””! in their
108 patients series (75.7% of the patients) and Doehn et all®]
in their 162 patients series (43.2% of the patients). The mean
size of stone in our study was 4.5 = 2.1 mm, and it was in
the intramural part in 29 (72.5%) patients, 6 (15%) in the
juxtavesical, I (2.5%) in the middle third, and 3 (7.5%) in the
upper ureter. We believe that forniceal rupture is more common
with small distal ureteric stone, as these stones will rapidly pass
the upper and middle ureter, then will suddenly obstruct the
distal ureter, which is the most narrow part of the ureter, leading
to sudden sharp rise of collecting system pressure before the
compensatory mechanisms work and leads to forniceal rupture.
Furthermore, the likelithood of intervention is more, the smaller
the stone is 6.2 & 2.4 in conservative group and 4.5 +2.] mm
in the intervention group (P < 0.05). The other importance
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of these findings is the need to redefine the stone-free status
and insignificant stone residual definition of all urological
procedures as small as 3 mm ureteric stone can cause ureteric

obstruction, forniceal rupture, and sizable urinoma.

Kalafatis et al. treated 35 (41%) of 81 cases in a conservative
approach (bed rest, intravenous fluid, and antibiotic) and
concluded that conservative management can be applied to
certain patients with fornix rupture.'" The majority of our
patients were managed conservatively, in the form of analgesics,
medical expulsive therapy (tarnsulosin 0.4 mg once daﬂy), and
antibiotics, accounting for 57.5% of our patients. We believe
that conservative management is a valid option of treatment
of noncomplicated cases of spontaneous fornix rupture.
Noteworthy, limitations of the current study included the
few number of patients, heterogeneity of presentations which
hinder proper grouping, and thus further investigations in that
area is definitely required.

CONCLUSION

Spontaneous forniceal rupture is more likely to occur with
smaller distal ureteric stone. Conservative management is a
valid option in noncomplicated cases. Intervention should be

reserved to complicated cases or cases with sizable urinoma.
p
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