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Urolithiasis is a common urological condition that affects around 8 per 1000 people every year. Management
depends on multiple factors varying between stone related and patient related factors. In some cases, shock wave
lithotripsy (SWL), one of the most popular noninvasive and safe procedures, is required where conservative
measures fail. However, it can lead to life-threatening complications. Here we present rare case of hepatic he-

matoma in a 57-year-old female patient following SWL for right kidney stone on the 2nd day post-SWL. The
patient was managed successfully with conservative measures.

1. Introduction

Shock wave lithotripsy (SWL) is one of the most commonly used
treatment options for urolithiasis. It was first introduced in the year
1980." In this procedure; external, extremely focused and high-intensity
acoustic pulse attempts to break down the stones with minimal damage
to the adjacent structures. The shearing force of the successive pressure
pulses along with the cavitation bubbles formed around the stones
breaks them into much smaller pieces and thus enabling those smaller
pieces to pass through the ureter down to the lower urinary tract. Being
noninvasive, SWL is considered as one of the safest options for man-
agement of urolithiasis. Complications following SWL arise in 3-7% of
the cases; if occurs, in most of the patients, the complications are mild
and rarely life-threatening.” As such clinically significant hematoma
following SWL is rather rare, occurring in less than 1 % of the patients>"
and out of those clinically significant hematoma cases, only handful
patients develop hepatic hematoma following SWL.%> ™ Here we present a
case of clinically significant right liver lobe subcapsular hematoma
following SWL done for urolithiasis. The hematoma resolved completely
following conservative management and till the time of writing the case
report the patient remained asymptomatic.

2. Case presentation

This is a 57-year-old Saudi female who was referred from Primary
Health Clinic (PHC) as a case of chronic flank pain with a history of
shock wave lithotripsy (SWL) for right renal calculi at a private set-up
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one year back. The patient complained of intermittent bilateral mod-
erate flank pain more on the right side since the past 10-month that
worsened by respiration. There were no other associated symptoms nor
history of UTIs or spontaneous stone passage. Family history was
remarkable for renal calculi. Her medical history was significant for
hypertension (HTN), valvular heart disease (mitral valve prolapse and
mitral regurgitation), dyslipidemia, glucose-6-phosphate dehydroge-
nase deficiency (G6PD) and a sickle cell trait. On examination, the pa-
tient’s vitals were normal apart from slightly elevated blood pressure of
132/70 mmHg. She weighed 77kg with a body mass index (BMI) of
33.3kg/m? and a central obesity body habitus. General examination was
unremarkable except for significant deep bilateral flank tenderness.
Basic laboratory and urinalysis were normal. Initial abdominal X-ray
showed multiple bilateral opacities at the level of L1-3 spinal vertebrae.
Reconstructed computerized tomography (CT) scan revealed multiple
bilateral non-obstructing renal calculi (Figs. 1 and 2). Patient then was
counseled regarding SWL as first-line intervention or to go for other
endourological measures and she preferred to start with minimally
invasive with ESWL. Out of the five radio-opaque calculi in the right
kidney, a single renal pelvis calculus measuring 6mm with a Hounsfield
of 909 and a skin-to-stone distance of 12 cm was targeted. The machine
used was Dornier and a total of 3000 shocks were delivered with a power
of 5kV. The patient tolerated the procedure well with minimal pain,
which was managed by simple analgesic. Patient then discharged on the
same day on a satisfactory clinical condition with standard post-SWL
instructions and medications including painkillers and medical expul-
sive therapy (MET) for stone disease.
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Fig. 1. MDCT of the urinary system demonstrates multiple bilateral non-
obstructing small renal calculi with right renal pelvic calculus (pre-SWL).

Fig. 2. Plain X-Ray KUB demonstrates multiple bilateral radiopaque shadows
seen at the region of both kidneys likely representing renal calculi (pre-SWL).

The patient was reported to the accident and emergency (A&E) room
24 hours post-SWL with severe progressive right upper quadrant
abdominal pain for 12 hours and mild nausea. On examination, patient
appeared stable with no systemic signs of distress or shock. A recording
of her vitals was normal, temperature of 36.5C, heart rate of 78bpm,
blood pressure of 122/78 mmHg, respiratory rate of 20bpm and oxygen
saturation of 99 % on room air. Initial blood work-up showed mildly
elevated levels of aspartate transaminase (AST) of 40IU/L, gamma-
glutamyl transferase (GGT) of 123IU/L and lactate dehydrogenase
(LDH) of 239IU/L. The hemoglobin level was 10.8g/dL with a hematocrit of
33.4 %. Renal function test was unremarkable. Urinalysis showed significant
non-visible hematuria by > 25RBCs only. Conventional abdominal X-ray
revealed absence of accumulated fragmented stones. A Bedside ultra-
sound scan of the urinary system confirmed absence of renal and peri-
renal collection or hydronephrosis. A single dose of Tramadol 75mg was
given intramuscularly and the patient’s clinical status improved
dramatically. Conservative approach with adequate pain management
and repeat imaging was advised.

Three days later, patient presented to clinic. She was complaining of
persistent, moderate, localized, dull right upper quadrant abdominal
pain aggravated by respiration and motion. There was no history of
fever, vomiting or change in mental status or urinary symptoms. On
examination, her vitals were normal, she was not dehydrated or in
shock. The abdomen was soft but moderately tender over the hep-
atorenal region and the liver was palpable two-fingers below the right
costal margin. Repeated laboratory showed increased level of alkaline
phosphatase (ALP) of 1531U/L which was previously normal and normali-
zation of other liver function parameters. The hemoglobin level was
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10.6g/dL with a hematocrit of 32.6 %. Both renal function and urinalysis
were normal. Multidetector computed tomography urography (MDCTU)
demonstrated a right lobe sub-capsular hepatic hematoma measuring
9.7 x 4.4 x 13cm besides earlier findings of bilateral renal calculi
without associated backpressure changes (Fig. 3). Urgent consultation
sought from general surgery team, and they recommended emergency
admission for symptomatic control and close monitoring.

Initially, a conservative approach was followed consisting of
frequent clinical examinations, absolute bedrest, pain management and
daily blood samples. Patient was kept fasting for possible emergency
surgical intervention and fluid therapy initiated. Three units of packed
red blood cells (pRBC) were kept in hand. During hospitalization, the
patient’s clinical status improved gradually and her vitals remained
normal. On the seventh day, clinically the abdomen was soft and lax and
the liver was no longer palpable. Daily blood samples revealed mild
elevation of lactate dehydrogenase of 250IU/L and a steady trend of both
hemoglobin and hematocrit of 10.5g/dL and 32 % respectively. There
was no leukocytosis or derangement of liver function parameters. She
was discharged on a good clinical status with strict instructions to avoid
any strenuous physical activity and a follow-up appointment for reas-
sessment. On serial follow-ups, the patient remained asymptomatic with
complete resolution of the hematoma on CT scan.

3. Discussion

Globally, the prevalence of kidney stone disease varies, ranging from
7 % to 13 % in North America, 5 %-9 % in Europe, and 1 %-5 % in Asia.®
Deciding on the optimal treatment for a given patient is not always clear
and depends on many variables including stone-related factors, renal
anatomic factors, and clinical factors. The combination of these factors,
availability of technology and equipment, and familiarity of the urolo-
gist with the different surgical techniques ultimately determines which
treatment is preferred for a given patient. Generally, intervention is
recommended for symptomatic stones, including those associated with
pain, infection, obstruction, active stone growth, and significant he-
maturia. However, the available evidence is less clear on how to
approach minimally symptomatic or asymptomatic renal calculi.

The first treatment of a human by SWL was in February 1980. The
production and distribution of SWL lithotripter began in late 1983, and
the US Food and Drug Administration approved SWL in 1984."7% In
general, for kidney stones measuring less than 1 cm in diameter, SWL
achieves stone-free rates of approximately 50 %-90 % and effectiveness
quotients of approximately 50 %-70 % 9,10. SWL outcomes are
improved when stones are not located in the lower pole, stone attenu-
ation is less than approximately 900 HU and the skin-to-stone distance is

Fig. 3. MDCTU demonstrates an oval-shaped well-defined sub-capsular hypo-
dense lesion that did not show contrast enhancement, located at the lateral
aspect of the right lobe along segments 6/7 measuring 9.7 x 4.4 x 13cm.
(post-SWL).
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less than 10 cm. Shock wave lithotripter uses weak, nonintrusive waves
that are generated externally, transmitted through the body, and
focused onto the stone. The shock waves build to sufficient strength only
at the target, where they generate enough force to fragment a stone.
Stone fragmentation during SWL occurs as a result of mechanical
stressors created by two mechanisms that can occur simultaneously or
separately: (1) directly by the incident shock wave or (2) indirectly by
the collapse of bubbles. The different mechanical stresses that result
from SWL and contribute to stone fragmentation are as follows: acoustic
cavitation, spall fracture, squeezing, shear stress, superfocusing, and
dynamic fatigue. The mechanism for the traumatic effects of SWL is not
known, although Delius et al. '* have speculated that the violent collapse
of cavitation bubbles generated by the shock waves is primarily
responsible for the cellular changes. This cavitation concept is based on
data showing that cavitation bubbles are present during shock wave
application and that lithotripter shock waves can cavitate water and
blood in vitro .'? Zhong et al. '° suggested that the expansion of bubbles
in a vessel leads to rupture of the wall of that blood vessel, which has
been tested and proven in an in vitro setting.

Although initially SWL was considered to be harmless for kidney
tissue and adjacent structures; however, till date a number of compli-
cations have been described occurring after SWL.>'* It has been docu-
mented that around 7 % of the patients undergoing SWL is likely to
develop at least some sort of mild complication like flank pain, urinary
tract infection and hematuria. Under rare circumstances life-threatening
complications might arise.'® In our case, the patient had only mild pain
during SWL session, which did not mandate stopping the procedure and
was successfully controlled by analgesic. Bleeding occurs usually in
patients with certain pre-existing conditions like hypertension, diabetes
and clotting disorders. Hepatic hematoma is rather a rare complication
of SWL with only handful of documented cases in the
literature.>>>!%1516 1t i suggested that hematoma occurs due to the
shock waves or because of the cavitation bubbles which can lead to
rupture of the capillaries and subsequent bleeding in the renal tissue or
in adjacent hepatic tissue in case of right-sided stone.>® In most of the
cases, the blood clot itself puts pressure on the ruptured capillaries
caught between the liver tissue and the overlying parenchyma.>°

In case of this type of hematoma, constant pain is the most presenting
feature despite administration of analgesics; and this was the common
pattern across all reported cases unlike ours which improved initially
and temporarily by analgesic. Other associated symptoms might be mild
degree of fever, episodes of syncope, dehydration or hypovolemic
shock.®° The Diagnosis is tricky, as it requires high degree of suspicion.
Abdominal imaging in the form of computed tomography helps in the
confirmation of the condition. If clinically stable, conservative treatment
remains to be the cornerstone in the management of patients developing
hepatic hematoma following SWL. In-hospital observation and close
monitoring with clinical, laboratory and radiological assessments are
vital. Embolization of the involved vessel or surgical intervention is
required in severe cases that fail to respond to supportive measures.'>'”
Up to now, there have been only ten cases reported as sup-capsular
hepatic hematoma formation after SWL. The outcome of one patient is
unknown, one patient was treated with surgical intervention because of
persistent abdominal pain and a rising liver transaminase level, one
patient was treated by percutaneous drainage due to misdiagnosis as
liver abscess, three patients were treated with transarterial embolization
and four patients were treated conservatively. Our patient was managed
conservatively.
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4. Conclusion

In our case, the clinical stability of the patient together with the
improved pain was mistaken as one of the expected post-SWL flank
pains. Focused bedside ultrasound of the renal system was normal, so
the patient was prescribed only medication for pain control. When a
patient presents with flank pain that develops after SWL, one should
think about the possibility of hemorrhage in addition to renal colic, and
they should also closely observe the patient for clinical signs that are
suggestive of hemorrhagic shock. Unusual complications can occur and
anyone practicing SWL should have an idea about them despite their
rarity.
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