
Urol Res (2009) 37:227–229

DOI 10.1007/s00240-009-0198-0

CASE REPORT

Ureteral stones due to systemic mastocytosis: diagnostic 
and therapeutic characteristics

Gerhard J. Molderings · Gerold Solleder · 
Ulrich W. Kolck · Jürgen Homann · Detlev Schröder · 
Ivar von Kügelgen · Roland Vorreuther 

Received: 11 December 2008 / Accepted: 21 May 2009 / Published online: 10 June 2009
©  Springer-Verlag 2009

Abstract Urolithiasis is expected to cause a considerable
complication in patients with systemic mastocytosis. The
aim of the present report is to demonstrate that due to path-
ological activation and irritability of mast cells, special fea-
tures in the diagnostic investigation and therapy of
urolithiasis have to be considered in patients with systemic
mastocytosis. The clinical presentation, diagnostic investi-
gation and therapeutic procedure of urolithiasis in a patient
with systemic mastocytosis are described. Urolithiasis may
be a signiWcant complication of systemic mastocytosis.
Non-contrast CT is the main tool for diagnosing urolithiasis
after a detailed history and clinical exam. Patients with sys-
temic mastocytosis should receive a premedication com-
posed of a glucocorticoid and H1- and H2-histamine
receptor antagonists. An increased vulnerability of mucosal
tissues is expected in patients with systemic mastocytosis

that may limit the options of operative and postoperative
therapy. Opioids should be used cautiously for analgesia in
patients with systemic mastocytosis.
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Introduction

The term systemic mastocytosis is used for a heterogeneous
group of disorders characterized by abnormal mast cell
accumulation and pathologically enhanced release of mast
cell mediators in almost all organs and tissues in response
to trigger stimuli or spontaneously (for review, see [1]).
Patients present a variable and often changing pattern of
symptoms (such as pruritus, Xushing, tachycardia, palpita-
tions, light-headedness, dizziness, shortness of breath, nau-
sea, diarrhea and headache) that depends on the tissue
responses to released mediators from mast cells and on the
local tissue mast cell burden. A subvariant form of systemic
mastocytosis, the monoclonal mast cell activation syn-
drome, seems to be more common in everyday practice
than previously thought [2–4]. Its diagnosis relies primarily
on the recognition of the complex clinical picture of mast
cell mediator-induced symptoms, because speciWc reliable
laboratory biomarkers are still lacking.

The prevalence of urolithiasis in patients with systemic
mastocytosis is unknown. Although so far there is only one
case report on urolithiasis in a patient with systemic masto-
cytosis [5], it is to be expected that urolithiasis is not a rare
complication in systemic mastocytosis for two reasons: (1)
osteoporosis is a frequent symptom in systemic mastocyto-
sis [6] due to the increased release of mast cell mediators
[7]. It has been shown that osteoporosis is associated with

G. J. Molderings (&)
Institute of Human Genetics, University Hospital of Bonn, 
Wilhelmstrasse 31, 53111 Bonn, Germany
e-mail: molderings@uni-bonn.de

G. Solleder · R. Vorreuther
Department of Urology, Evangelische Kliniken Bonn, 
Waldkrankenhaus, Waldstrasse 73, 53177 Bonn, Germany

U. W. Kolck · J. Homann
Department for Internal Medicine, Evangelische Kliniken Bonn, 
Waldkrankenhaus, Waldstrasse 73, 53177 Bonn, Germany

D. Schröder
Department of Surgery, Evangelische Kliniken Bonn, 
Waldkrankenhaus, Waldstrasse 73, 53177 Bonn, Germany

I. von Kügelgen
Department of Pharmacology and Toxicology, 
University of Bonn, Reuterstrasse 2b, 53113 Bonn, Germany
123



228 Urol Res (2009) 37:227–229
an increased risk of urolithiasis (for review, see [8]). (2)
Osteoporosis is often treated by oral application of vitamin
D and calcium. This treatment is known to increase the risk
for urolithiasis (for review, see [9]). Accordingly, in masto-
cytosis support groups (e.g., https://listserv.surfnet.nl/scripts/
wa.cgi?A0=masto-med) many patients report the occur-
rence of nephrolithiasis and urolithiasis.

Case report

A 50-year-old man presented to the emergency department
with colicky abdominal and right-sided pain. Onset of pain
had been approximately 2 h before presentation. The
patient was known in our clinic to suVer from an aggressive
form of systemic mastocytosis (tryptase in blood slightly
increased; mast cell clusters in gastrointestinal biopsies;
alterations in tyrosine kinase Kit outside codon 816; mast
cell mediator release syndrome). The patient was on medi-
cation administered for a reduction of mast cell activity
(prednisolone, cromoglycate, ranitidine, fexofenadine,
ketotifen, ascorbic acid) and on drugs administered to
reduce mediator-related symptoms (pantoprazol, monteluk-
ast, valsartan, �-liponic acid, vitamin D and calcium).
Although the pain character resembled to a large extent
what was periodically experienced by the patient due to the
unregulated increased mast cell activation, the sudden onset
of the pain after taking the morning pills with water and the
increasing colicky form of the pain suggested an ureteral
stone as its cause. Physical examination was unremarkable
besides the pain in the right lower lateral abdomen. Sono-
graphic examination showed a dilated right upper urinary
tract. Many erythrocytes were found in the urine in the lab-
oratory workup. A non-contrast CT scan was obtained,
which depicted a 5-mm calculus at the right ureterovesical
junction with hydronephrosis grade II. In order to reduce
the increasing pain, meperidine (pethidine) 50 mg was
applied intravenously. However, under injection, pain dra-
matically increased and mast cell mediator-related symp-
toms (Xush, tachycardia, central nervous symptoms)
occurred. Since the symptoms, which were likely to be due
to degranulation of mast cells induced by meperidine, did
not spontaneously resolve within 5 min, 100 mg predniso-
lone was given as a fast infusion. Under application of the
glucocorticoid, the mediator-related symptoms vanished
within a few minutes and the analgesic eVect of meperidine
appeared.

The patient was admitted to the urological service and
started on an aggressive hydration regimen in an attempt to
“Xush” the stone by drinking 4 l water daily. Pain was con-
trolled by intravenous application of metamizole. Since this
therapy did not succeed within 24 h, an endourologic
approach was selected. The patient was premedicated with

80 mg prednisolone, 60 mg fexofenadine and 150 mg rani-
tidine to prevent activation of mast cells induced by the
operation stress [10, 11]. The procedure was performed
under general anesthesia by ketamine and propofol which
both have been shown to inhibit mast cell degranulation
[12]. A 7-Charr semirigid ureterorenoscope was inserted.
Intra-operative balloon ureter oriWce dilatation was per-
formed and the stone was retracted. Already discrete
manipulation yielded a fast local reaction of the mucosa
leading to a swollen right ostium. Analysis showed the
stone to be a composition of Whewellit (30%), Weddellit
(10%) and Carbonatapatit (60%). An indwelling double J
stent was inserted. Postoperative pain control was achieved
by metamizole. The JJ-stent was removed after 8 days. As
long as the JJ-stent was inserted, urine was to a greater or
lesser extent sanguineous and the patient reported a strong
desire to void. Both symptoms vanished immediately after
removal of the JJ-stent.

Discussion

Urolithiasis is a frequent cause of presentation to hospital.
It has been estimated that approximately 122 of every
100,000 hospital admissions can be attributed to urolithia-
sis [13, 14]. The diagnosis of urolithiasis is largely depen-
dent on analyzing the clinical presentation and physical
examination. Pain is the most common symptom, espe-
cially when the stone passes into the ureter. As the calculus
propels distally, the pain migrates in a parallel fashion.
Stones in the upper ureter often produce Xank pain, while
calculi that have migrated to the lower ureter can masquer-
ade as groin pain. Hematuria, either gross or microscopic,
has also been attributed to urolithiasis. Dysurias, urgency
and increased frequency of micturition are all potential
signs and symptoms of patients suVering from urolithiasis.
In patients with systemic mastocytosis, diagnostics of uro-
lithiasis can be complicated by the fact that the unregulated
release of mast cell mediators can induce similar symptoms
and pain. Suspicion of urolithiasis is usually conWrmed with
radiologic tests, particularly, the non-contrast enhanced CT
scan that renders accurate detection of size and location of
calculi possible [15].

Management of urolithiasis depends on stone size and
clinical symptoms. Stones can take a variable amount of
time to pass spontaneously, particularly those measuring
4–6 mm [16, 17]. Therefore in patients with excruciating
pain, operative intervention may become necessary. Urete-
rorenoscopy oVers a minimally invasive yet highly eYca-
cious approach to successful patient care. Ureterorenoscopy
involves cannulation of the urethra and bladder. Once the
ureteral oriWces are identiWed, balloon catheters, stone bas-
kets or grasping forceps can be introduced to facilitate
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stone retrieval. One has to be aware that in patients with
systemic mastocytosis, the urothelium may be highly vul-
nerable because of an inWltration with pathologically acti-
vated and irritable mast cells and/or an increased
circulation of mast cell mediators. Shock wave lithotripsy
may be applied in patients with systemic mastocytosis
despite the risk that stone fragments may damage the highly
vulnerable urothelium, if the stone is located in a position
not suitable for ureteroscopy. Because of the increased
vulnerability of the urothelium, ureteral stents should be
removed as soon as possible. Opioids, in particular
morphine, codeine and meperidine, should not be used for
pre- and post-operative analgesia, since they have been
shown to potently induce mast cell degranulation using
complex sites of action [18, 19].

Conclusions

Urolithiasis may be a signiWcant complication of systemic
mastocytosis. Non-contrast CT is the main tool for diagnos-
ing urolithiasis after a detailed history and clinical exam.
Patients with systemic mastocytosis should receive a
premedication composed of a glucocorticoid and H1- and
H2-histamine receptor antagonists. An increased vulnera-
bility of mucosal tissues is to be expected in patients with
systemic mastocytosis that may limit the options of opera-
tive and postoperative therapy. Opioids should be used
cautiously for analgesia in patients with systemic mastocy-
tosis.

ConXict of interest statement No competing Wnancial interests
exist.

References

1. Valent P, Akin C, Escribano L et al (2007) Standards and stan-
dardization in mastocytosis: consensus statements on diagnostics,
treatment recommendations and response criteria. Eur J Clin
Invest 37:435–453. doi:10.1111/j.1365-2362.2007.01807.x

2. RuëV F, Dugas-Breit S, Bauer C et al (2006) Mastocytosis—
clinical picture and diagnosis. Dtsch Med Wochenschr 131:1616–
1621. doi:10.1055/s-2006-947809

3. Molderings GJ, Kolck UW, Scheurlen C et al (2007) Multiple
novel alterations in Kit tyrosine kinase in patients with gastrointes-
tinally pronounced systemic mast cell activation disorder. Scand
J Gastroenterol 42:1045–1053. doi:10.1080/00365520701245744

4. Alfter K, von Kügelgen I, Haenisch B et al (2008) New aspects of
liver abnormalities as part of the systemic mast cell activation
syndrome. Liver Int. doi:10.1111/j.1478-3231.2008.01839.x

5. Manion SP, Wheeler JS (1996) Systemic mastocytosis: a possible
aetiology of nephrolithiasis. Br J Urol 78:643–644

6. Lanternier F, Cohen-Akenine A, Palmerini F et al (2008) Pheno-
typic and genotypic characteristics of mastocytosis according to
the age of onset. PLoS ONE 3:e1906

7. Chiappetta N, Gruber B (2006) The role of mast cells in osteopo-
rosis. Semin Arthritis Rheum 36:32–36. doi:10.1016/j.semar-
thrit.2006.03.004

8. Caudarella R, Vescini F, BuVa A et al (2004) Osteoporosis and
urolithiasis. Urol Int 72(Suppl 1):17–19. doi:10.1159/000076585

9. Díaz-López B, Cannata-Andía JB (2006) Supplementation of vita-
min D and calcium: advantages and risks. Nephrol Dial Transpl
21:2375–2377. doi:10.1093/ndt/gfl286

10. Carter MC, Uzzaman A, Scott LM et al (2008) Pediatric mastocy-
tosis: routine anesthetic management for a complex disease.
Anesth Analg 107:422–427

11. Liccardi G, Lobefalo G, Di Florio E et al (2008) Strategies for the
prevention of asthmatic, anaphylactic and anaphylactoid reactions
during the administration of anesthetics and/or contrast media.
J Investig Allergol Clin Immunol 18:1–11

12. Fujimoto T, Nishiyama T, Hanaoka K (2005) Inhibitory eVect of
intravenous anesthetics on mast cell function. Anesth Analg
101:1054–1059. doi:10.1213/01.ane.0000166955.97368.80

13. Sierakowski R, Finlayson B, Landes RR et al (1978) The fre-
quency of urolithiasis in hospital discharge diagnoses in the United
States. Invest Urol 15:438–441

14. Hiatt RA, Dales LG, Friedman GD et al (1982) Frequency of uro-
lithiasis in a prepaid medical care program. Am J Epidemiol
115:255–265

15. Tamm EP, Silverman PM, Shuman WP (2003) Evaluation of the
patient with Xank pain and possible ureteral calculus. Radiology
228:319–329. doi:10.1148/radiol.2282011726

16. Morse RM, Resnick MI (1991) Ureteral calculi: natural history
and treatment in an era of advanced technology. J Urol 145:263–
265

17. Miller OF, Kane CJ (1999) Time to stone passage for observed
ureteral calculi: a guide for patient education. J Urol 162:688–690.
doi:10.1097/00005392-199909010-00014

18. Li F (2006) Pharmacologically induced histamine release: sorting out
hypersensitivity reactions to opioids. Drug Ther Topics 35:13–16

19. Sheen CH, Schleimer RP, Kulka M (2007) Codeine induces
human mast cell chemokine and cytokine production: involvement
of G-protein activation. Allergy 62:532–538. doi:10.1111/j.1398-
9995.2007.01345.x
123

http://dx.doi.org/10.1111/j.1365-2362.2007.01807.x
http://dx.doi.org/10.1055/s-2006-947809
http://dx.doi.org/10.1080/00365520701245744
http://dx.doi.org/10.1111/j.1478-3231.2008.01839.x
http://dx.doi.org/10.1016/j.semarthrit.2006.03.004
http://dx.doi.org/10.1016/j.semarthrit.2006.03.004
http://dx.doi.org/10.1159/000076585
http://dx.doi.org/10.1093/ndt/gfl286
http://dx.doi.org/10.1213/01.ane.0000166955.97368.80
http://dx.doi.org/10.1148/radiol.2282011726
http://dx.doi.org/10.1097/00005392-199909010-00014
http://dx.doi.org/10.1111/j.1398-9995.2007.01345.x
http://dx.doi.org/10.1111/j.1398-9995.2007.01345.x

	Ureteral stones due to systemic mastocytosis: diagnostic and therapeutic characteristics
	Abstract
	Introduction
	Case report
	Discussion
	Conclusions
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


