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Abstract
Purpose of Review There are no current guidelines on the optimal management of asymptomatic renal stones. This review
summarizes the current literature, focusing onmore recent studies that have been done to grow the body of evidence on this topic.
Recent Findings Recent studies have found that stone size is a significant predictor of need for future surgical intervention, with
> 7 mm for pediatric population and > 4 mm for residual fragments after both PNL and ureteroscopy (URS). The role of URS has
been better defined with a recent RCTconcluding that URS and SWL had comparable outcomes for an asymptomatic lower pole
stone < 1 cm.
Summary The treatment decision for asymptomatic renal stones should take into consideration a variety of relevant patient and
stone factors; however, ultimately, a shared decision-making approach should be used. In the properly counseled patient, active
surveillance or prophylactic surgical intervention may be appropriate.
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Introduction

Nephrolithiasis affects an estimated 8.8% of American
adults with annual medical care costs in the USA ex-
ceeding $2 billion [1, 2]. With the increased utilization
of radiologic studies, detection of asymptomatic kidney
stones is increasingly prevalent as an incidental finding
[2, 3]. We are then faced with the decision to treat or
not to treat these asymptomatic stones, which is an on-
going controversy for urologists.

With no clear consensus on the optimal management of
asymptomatic renal stones, the decision requires extensive
patient counseling. To assist with this, over the years,
several studies have attempted to better characterize the
natural history of asymptomatic stones. Historically, there
is a paucity of literature on this topic with many of the
studies retrospective in nature with a small number of

patients followed over a relatively short period of time.
Understanding the importance of this topic and a shift in
medicine to include shared decision-making with patients,
several more recent studies have been done to grow the
body of evidence to improve patient outcomes and man-
agement of asymptomatic renal stones.

When making the decision to treat or observe asymp-
tomatic renal calculi, one must take into account the like-
lihood of success for spontaneous stone passage; risk of
stone growth; associated morbidity; and possibly most
importantly, patient preference. Argument for conserva-
tive management or observation is that the stone may
never become symptomatic and avoids unnecessary mor-
bidity from surgical interventions. The argument for pro-
phylactic surgical intervention is that in a patient that is
medically fit for surgery, treating a stone that will likely
require intervention in the future may prevent the morbid-
ity of an acute event and may have more success at
achieving stone-free status prior to stone growth. This
review article will evaluate the current literature for the
management of asymptomatic renal stones, specifically
focusing on the natural history, patient and stone factors
that should be considered, shared decision-making, active
surveillance imaging, surgical modality for intervention,
and the natural history of residual fragments after
intervention.
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Natural History of Asymptomatic Renal
Calculi

Several studies have described the natural history of asymp-
tomatic renal stones to better define if prophylactic surgical
intervention is necessary. These studies provide the basis for
counseling patients on the risk of stone progression for those
who choose conservative management. Many of the studies
have defined stone progression as development of symptoms,
stone growth, spontaneous stone passage, and need for surgi-
cal intervention.

Most recently, Dropkin et al. in 2015 retrospectively
reviewed those with non-obstructing asymptomatic renal
stones, identifying 160 stones among 110 patients with an
average follow-up of 41 ± 19 months [4•]. Routine surveil-
lance imaging was performed and on follow up, 28% of the
stones progressed to causing symptoms, with 3% causing si-
lent obstruction necessitating surgical intervention. The only
significant predictor for need for intervention was location,
with non-lower pole stones more likely than lower pole stones
to become symptomatic (40.6 vs 24.3%, p = 0.047) or spon-
taneously pass (14.5 vs 2.9%, p = 0.016). The majority of the
patients remained asymptomatic, with 20% requiring surgical
intervention for symptomatic progression and 7% spontane-
ously passing their stone.

Prior retrospective studies, with varying lengths of follow-
up, have found somewhat conflicting progression rates
(31.8%–77%) and similar low surgical intervention rates
(7.1–26%) [5–8]. In 1992, Glowacki et al. was one of the first
to report on the natural history of asymptomatic renal stones
[5]. They examined 107 patients with an average follow up of
31.6 months and reported a 31.8% rate of progression to a
symptomatic stone event. Of those, 16.8% ultimately required
surgical intervention. In one of the largest cohort studies (N =
347), Kang et al. reported that approximately half of the pa-
tients with asymptomatic renal stones progressed to symptom-
atic disease or demonstrated stone growth, with 24.5% requir-
ing surgical intervention [6]. Koh et al. found a similar risk of
stone progression; 45.9% however reported a lower risk of
surgical intervention (7.1%) [7]. On the other hand, Burgher
et al. reported a 77% rate of progression and 26% rate of
surgical intervention, in a cohort of 300 men, followed for a
mean of 3.26 years [8].

Patient Factors to Consider

There is a paucity of supportive literature about patient factors
that influence treatment decisions for asymptomatic renal
stones. There are certain patient factors in which one may
favor prophylactic surgical treatment over active surveillance,
and vice versa. See Table 1 for summary of factors to consider
for management of asymptomatic renal stones. Patient factors

that are important to consider include age of patient, co-mor-
bidities, pregnancy, renal insufficiency, occupation, and ac-
cess to medical care.

Consideration should be given for prophylactic surgical
intervention in high-risk populations, such as severe renal in-
sufficiency, immunocompromised, female planning future
pregnancy, certain occupations (e.g., pilot, military, long-
haul truck drivers, business travelers), and in those with poor
access to medical care [9]. Anyone that is not willing to or
unable to have routine follow-up care with surveillance imag-
ing, possibly secondary to limited access or other social fac-
tors, should be considered for prophylactic surgical interven-
tion as well.

There is a role for observation in patients with significant
co-morbidities who are not fit for surgery. If progression oc-
curs in this population, less morbid procedures such as stent
placement or nephrostomy tube placement may be the most
appropriate treatment. However, each patient is evaluated on
an individual basis and ultimately requires weighing patient
factors with patient preference. Asymptomatic renal stones in
pregnant patients should also be observed, as both percutane-
ous nephrolithotomy (PNL) and shockwave lithotripsy (SWL)
are contraindicated, and general anesthesia may put both the
patient and fetus at risk.

Previously, there was no evidence on the management of
asymptomatic renal stones in the pediatric population. In
2017, Telli et al. performed a retrospective review of 242
pediatric patients with asymptomatic lower pole renal stones
< 10 mm in size [10•]. Using a multivariate analysis, they
found that children with stone size > 7 mm, renal anomalies,
and cystine or struvite composition were statistically signifi-
cant predictors of need for future surgical intervention. The
stone progression rate was high in this population, at 61.2%,
which was characterized as the development of pain, infec-
tion, obstruction, or stone growth. Similarly, Dos Santos et al.
retrospectively reviewed 224 pediatric patients with asymp-
tomatic lower pole stones and found that stone size > 7 mm
and stone growth were significant predictors of need for future
surgical intervention [11•]. They reported a 53.6% rate of
spontaneously passed stones; 25% remained asymptomatic
and 21.4% ultimately required surgical intervention after an
initial period of observation.

Stone and Anatomical Features to Consider

There are certain stone and anatomical features that are impor-
tant to consider as they can influence the likelihood of stone
progression or need for surgical intervention. Such factors
include stone size and location, presence of obstruction, soli-
tary kidney, rate of stone growth, and calyceal diverticular
stones (see Table 1).
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The likelihood of spontaneous stone passage correlates
with stone size, and the AUA guidelines recommend an initial
trial of observation for uncomplicated ureteral stones < 10mm
[12]. Previously discussed retrospective studies on the natural
history of asymptomatic renal stones in adults concluded that
larger stone size (≥ 4 mm) was predictive of stone progression
and in children, stone size > 7 mm was predictive of need for
future surgical intervention [8, 10•, 11•]. Therefore, stone size
plays a role when counseling patients about the prophylactic
treatment for asymptomatic renal stones.

As stones progress in size up to 10 mm and the likeli-
hood of spontaneously sequentially decreases, prophylac-
tic treatment may be preferred secondary to the higher
probability of needing surgical intervention eventually.
Prophylactic treatment in these instances may avoid the
experience of an acute episode with need for urgent treat-
ment. Although not well studied, the rate of stone growth
may also be an important factor. For example, continued
observation of a stone that took 10 years to grow 1 mm
may be more appropriate vs 1 mm growth in 6 months,
despite similar overall stone size.

Stone location is another important factor to consider. The
majority of asymptomatic stones are in the lower pole, and as
previously discussed, lower pole stones are less likely to be-
come symptomatic or spontaneously pass [4•, 8]. In the only
prospective study, Inci et al. evaluated a smaller cohort of 24
patients with asymptomatic lower pole renal stones, mean size
8.8 mm and mean follow-up of 52.3 months [13]. There was a
progression rate of 33% with only one-third of those requiring
surgical intervention (overall 11%). Another study performed
a literature review for best management of lower pole calculi,
concluding that lower pole stone less than 1 cm may be ob-
served with equal morbidity outcomes as shock wave litho-
tripsy and ureteroscopy [14]. On the other hand, stones located
in the renal pelvis have been found to have higher risk of stone
progression and are not good candidates for observation [8].

The majority of asymptomatic stones are non-obstructing.
If obstruction is present, one should strongly consider surgical
intervention since there is a risk of permanent renal damage if
obstruction persists. One exception to this may be in the case
of a chronically obstructed non-functioning kidney that is oth-
erwise asymptomatic. Counseling about risk of infection is

necessary; however, in the properly selected patient, conser-
vative management may be favorable.

Anatomical features should also factor into the decision
process. Prophylactic surgical intervention should be strongly
considered in the case of a solitary kidney. There is a higher
risk of renal failure in this population with obstruction during
spontaneous stone passage. Asymptomatic calyceal diverticu-
lar stones is a case were conservative management may be
appropriate. There is no literature evaluating the role for ob-
servation in asymptomatic calyceal diverticular stones; how-
ever, with no risk of spontaneous passage, this is certainly an
option.

Shared Decision-Making

In recent years, the patient-physician relationship has evolved
with an increased emphasis on patient involvement through
shared decision-making. This becomes exceedingly important
for asymptomatic renal stones in which more than one suitable
management strategy often exists. The process involves ade-
quately informing patients about the risks and benefits of each
management strategy. With this paradigm shift, there is an
increased emphasis on the assessment of patients’ preferences
and allows patients to take an active role in the management of
their stone disease. However, it is important to note that pa-
tients often look to their physicians to make treatment deci-
sions [15].

One study performed a survey to better understand patient
decision-making for asymptomatic renal stones [16]. Patients
were given a hypothetical scenario of an asymptomatic 8-mm
lower pole renal stone and were informed of the risks and
benefits for observation, SWL, and ureteroscopy (URS).
They found that patients were more likely to prophylactically
treat their asymptomatic stone with surgical intervention com-
pared to observation (77 vs 23%), with the majority choosing
SWL (61.5%). Patients were more likely to choose procedures
that they have previously experienced. Despite patients want-
ing to play an active role in their stone management, they
found that 56.4% of patients prefer to defer treatment deci-
sions to their urologist.

Table 1 Factors to consider
during treatment decision-making
for asymptomatic renal stones

Patient factors Anatomical features Stone features

• Pediatric

• Co-morbidities

• Renal insufficiency

• Pregnancy

• Occupation

• Access to care

• Solitary kidney

• Calyceal diverticulum

• Size

• Location (renal pelvis/ lower pole)

• Obstruction

• Rate of stone growth
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Not to Treat—Active Surveillance Imaging

Review of the literature suggests that conservative manage-
ment with observation is appropriate as long as patients are
appropriately counseled. Both the AUA and EAU guidelines
state that active surveillance is an option for asymptomatic,
non-obstructing renal stones, citing evidence level grade C
[12, 17]. However, a proper surveillance imaging protocol is
necessary to monitor for stone growth or new stone formation.
Typically, alternating between KUB and renal ultrasound with
low-dose CT imaging is largely dependent on physician pref-
erence. There are no guidelines on the optimal modality or
frequency of surveillance imaging; however, CT scan may
be the preferred modality for patients that are morbidly obese,
those with a stone with low HU density or known to be radio-
lucent and small stone size (< 3 mm) that may be more diffi-
cult to visualize by KUB or ultrasound. Timing of this should
typically be at 6 months or annually, depending on the size of
stone and likelihood of progression [18].

In addition to active surveillance imaging, patients should be
offered metabolic evaluation to direct preventative strategies,
such as dietary modification and/or medical therapy [19]. This
may help prevent further stone growth and reduce the need for
future surgical intervention. Furthermore, this strategy provides
patients with an active role in preventing the progression of
their stone disease, rather than being passive observers.

To Treat—Deciding on Modality of Surgical
Treatment

In addition to the decision to treat or not to treat, there is no
consensus on the appropriate timing or surgical modality if
treatment is elected. It is extremely important to consider the
morbidity of these procedures in an otherwise asymptomatic
patient, and the risks and benefits should be carefully
weighed. However, with proper patient counseling, prophy-
lactic surgical intervention may be an appropriate decision.

In 2010, Yuruk et al. performed a three-armed randomized
controlled trial (RCT), comparing PNL, SWL, and observa-
tion for asymptomatic lower pole renal stones < 2 cm in di-
ameter [20]. The 3 month stone-free rate was 97% for PNL,
55% for SWL, and 0% for observation which was statistically
significant. They also showed that PNL, in comparison to
SWL, had less renal scarring (3 vs 16%) and lower rate of
additional procedures (0 vs 10%) at a mean follow-up of
19.3 months. The observation group had a rate of 22% for
future surgical intervention, concluding that if prophylactic
treatment for an asymptomatic lower pole renal stone is cho-
sen, both PNL and SWL are acceptable modalities with PNL
providing better stone clearance and less renal scarring. In
2001, Keely et al. performed an RCT to compare active sur-
veillance with SWL in patients with asymptomatic renal

stones < 15 mm (N = 228); there were no differences in
stone-free rates, need for secondary procedures, or quality of
life during follow-up of 2 years [21].

Previously, there were no RCTs evaluating the role of
ureteroscopy for asymptomatic renal stones. Sener et al. have
recently attempted to address this by performing a three-
armed RCT, randomizing patients with asymptomatic single
lower pole stones < 1 cm to URS, SWL, and observation
[22••]. The stone-free rate for URS was 92 and 90% for
SWL after an average of 1.48 ± 0.65 sessions. During the 2-
year follow-up period, the observation group had a 12% rate
of developing symptoms or stone growth, concluding that
each treatment option is suitable.

Asymptomatic Residual Fragments
after Surgical Treatment

Patients should be informed that there is a risk of residual
stone fragments after any surgical intervention. Recent litera-
ture has evaluated the natural history of asymptomatic residual
fragments following both PNL and URS. In 2016, Olvera-
Posada et al. evaluated the natural history of residual frag-
ments after PNL and found that residual fragments > 4 mm,
and struvite or apatite composition, were associated with
higher likelihood to require surgical intervention during mean
follow-up of 57.9 months [23•].

Similar results have been shown for residual fragments after
ureteroscopy. In 2016, Chew et al. performed a multicenter
retrospective review of the natural history of asymptomatic
residual fragments following ureteroscopy (N = 232) [24•].
They reported that 56% of patients remained asymptomatic
with a mean follow-up of 16.8 months. Of the patients, 29%
required a secondary procedure. In addition, they concluded
that residual fragment size > 4 mm after ureteroscopy was as-
sociated with significantly higher rate of stone growth and need
for re-intervention. Previously, in 2011, Rebuck et al. evaluated
the natural history of residual fragments < 4 mm after
ureteroscopy (N = 51) and found that nine patients (19.6%)
had a subsequent stone event over a mean follow-up of
2.2 years [25]. Six of those patients (11.8%) required re-
intervention for development of symptomatic disease; 21.7%
of the patients spontaneously passed their stone within the same
timeframe.

Conclusions

The treatment decision for asymptomatic renal stones should
take into consideration a variety of relevant patient and stone
factors; however, ultimately, a shared decision-making ap-
proach should be adopted to tailor the best treatment plan to
each individual patient. In the properly counseled patient,
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conservative management with active surveillance imaging is
an appropriate initial treatment strategy for asymptomatic re-
nal stones. Although approximately 50% of asymptomatic
renal stones will progress to symptomatic disease, the majority
of patients will not require surgical intervention. However,
risk stratification is essential to identifying high-risk patients
who may benefit from prophylactic surgical intervention.

Table 2 provides a summary of the recently added literature
for the optimal management of asymptomatic renal stones.
The first studies on the natural history of asymptomatic renal
stones in the pediatric population show that stone size > 7 mm
is a significant predictor of need for future surgical interven-
tion. Secondly, recent studies have suggested that residual
fragments > 4 mm after both PNL and URS are associated
with higher likelihood for re-intervention. Finally, and perhaps

most importantly, the role of URS in the management of these
patients has been better defined with a recent three-armed
RCT comparing URS, SWL, and observation for an asymp-
tomatic lower pole renal stone < 1 cm. Both URS and SWL
had comparable outcomes, and the observation group had a
low rate of developing symptoms, concluding that each is a
suitable treatment option.

As we continue to make advances on the optimal manage-
ment of asymptomatic renal stones, continued emphasis
should be placed on improving the shared decision-making
process. With increased focus in contemporary medicine on
patient-reported outcomes such as patient satisfaction and
health-related quality of life, future work may be necessary
to evaluate the impact shared decision-making for the man-
agement of asymptomatic renal stones has on both.

Table 2 Summary of recent literature for the management of asymptomatic renal stones

Study Year Number Mean FU
(months)

Mean
stone size

Study design Summary of results

Sarkissian et al. 2013 101 NA NA Survey Patients were given a hypothetical scenario of asymptomatic
8-mm lower pole stone. Of those, 22.8% chose observation,
29.7% URS, and 47.5% SWL. Patients’ past experience with
stone pain and surgical procedures significantly influenced
their treatment choice. Of the patients, 56.4% prefer to
defer treatment decisions to their physician.

Kang et al. [19] 2013 347 31.0 4.4 mm Retrospective Approximately half of patients with asymptomatic renal
stones progressed to symptomatic disease or
demonstrated stone growth, with 24.5% requiring
surgical intervention.

Sener et al. [17] 2015 150 21.2 8.0 mm RCT URS, SWL, and observation were compared a for single
lower pole renal stone < 1 cm.

Stone-free rates were 92% for URS and 90% for SWL (no.
of sessions 1.48 ± 0.65). Observation group had a 12%
rate of stone progression over 2-year follow-up.

Dropkin et al. [7] 2015 110 41.0 7.0 mm Retrospective Natural history of asymptomatic renal stones was
evaluated, finding 72% remained asymptomatic.

Lower pole stones were less likely to become
symptomatic or spontaneously pass.

Olvera-Posada et al. 2016 44 57.9 5.5 mm Retrospective Natural history of residual fragments after PNL was
evaluated. Residual fragments > 4 mm, and struvite
or apatite composition, were associated with higher
likelihood to require surgical intervention.

Chew et al. 2016 232 16.8 NA Multicenter/
retrospective

Natural history of asymptomatic residual fragments
following ureteroscopy was reviewed. Of the patients,
56% remained asymptomatic and 29% required a
secondary procedure. Residual fragment size > 4 mm
after ureteroscopy was associated with significantly
higher rate of stone growth and need for re-intervention.

Dos Santos et al. 2016 224 28.5 5.0 mm Retrospective Pediatric study evaluating asymptomatic lower pole renal
stones. Of those, 53.6% spontaneously passed, 25%
remained asymptomatic, and 21.4% ultimately required
surgical intervention.

Telli et al. 2017 242 40.8 7.4 mm Retrospective Pediatric study evaluating asymptomatic lower pole renal
stones < 10 mm. Estimated stone progression rate of
61.2%. Stone size > 7 mm, renal anomalies, and cystine
or struvite composition were statistically significant
predictors of need for future surgical intervention.
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