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Histological aspects of the bladder in systemic
lupus erythematosus
Aspectos histopatológicos da bexiga no lúpus eritematoso sistêmico
Eric Roger Wroclawski1†, Antonio Marmo Lucon2, Marcelo Langer Wroclawski3, Carlos Alberto Bezerra4,
Luiz Balthazar Saldanha5, Sami Arap6

ABSTRACT
Objectives: to study pathological data from bladders of systemic lupus
erythematosus patients, correlate them to clinical events and the use
of therapeutic drugs, and compare them to bladder histopathological
findings in individuals not affected by systemic lupus erythematosus.
Methods: thirty-nine out or inpatients of the Department of
Rheumatology at Hospital das Clínicas da Faculdade de Medicina
da Universidade de São Paulo, diagnosed with systemic lupus
erythematosus were clinically and cystoscopically evaluated. Bladder
biopsy was also performed. As a normal parameter, bladders taken
from 20 corpses collected at the Death Verification Department of São
Paulo city, without autolysis or evidence of urinary tract or autoimmune
disease were also histologically studied. This group was considered
as a Control Group. A correlation among clinical, cystoscopic and
histopathological data was carried out. Results: the patients’ mean
age was 29 years (range 13-62). Thirty-six were females and three
were males. Twenty-five patients were asymptomatic during the
study period. In the Control Group the age range was 20-65 years.
Nineteen were females (95%) and one was male (5%). Cystoscopic
examination of the group with systemic lupus erythematosus showed
interstitial pattern in 16 cases (41.0%) and normal in 15 (38.5%).
The bladder was normal in four patients (10.3%). Chronic unspecific
cystitis was observed in 18 (46.2%) patients. In the remaining,
several alterations were found, including bladder vasculitis in seven
patients (17.9%). The mean number of mast cells in the bladder area
was 2.223/mm2. In the Control Group, unspecific cystitis was found
in three cases (15.0%). No other abnormalities were found. The mean
number of mast cells in this group was 0.777/mm2 (±2.7). Chronic
unspecific cystitis, bladder vasculitis and the mean number of mast
cells were compared with each other and no statistical differences
were found (p > 0.05). There were statistically significant differences
between the two groups regarding chronic unspecific cystitis and
bladder vasculitis (Z = 2.078 > Z5% = 1.645 and Z = 1.777 > Z5%

= 1.645) and also mean number of mast cells (Z = 2.387 > Z5% =
1.673). There were statistically significant differences between the
proportion of mast cell infiltrate and presence of suprapubic pain as
well as use of antimalarial drugs. The other analysis did not show
statistically significant differences. There was no statistical evidence
of dependence among the events: cystoscopy with interstitial
pattern and chronic unspecific cystitis (p > 0.237); cystoscopy with
interstitial pattern and bladder vasculitis(p > 0.325); cystoscopy with
interstitial pattern and mast cell infiltrate (p > 0.277). Conclusions:
the bladder in systemic lupus erythematosus may be involved even
in the absence of clinical manifestations. The involvement of the
bladder in systemic lupus erythematosus was characterized mainly
by the finding of chronic unspecific cystitis, bladder vasculitis and
mast cell infiltrate. The presence of chronic unspecific cystitis was
significantly greater in patients with the disease than in the Control
Group, and the same occurred with bladder vasculitis. The number
of mast cells/mm2 was higher than normal in patients with systemic
lupus erythematosus. This finding was associated to suprapubic pain
upon bladder repletion and to use of antimalarial drugs.
Keywords: Lupus erythematosus, systemic; Urinary bladder/
pathology

RESUMO
Objetivos: estudar os achados histopatológicos de bexigas de
pacientes portadores de lúpus eritematoso sistêmico, correlacionálos aos achados clínicos e ao uso de drogas terapêuticas, e comparálos aos achados histopatológicos de bexigas de indivíduos nãoportadores de lúpus eritematoso sistêmico. Métodos: trinta e nove
pacientes ambulatoriais ou internados no Serviço de Reumatologia
do Hospital das Clínicas da Faculdade de Medicina da Universidade
de São Paulo com o diagnóstico de lúpus eritematoso sistêmico
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foram avaliados clinica e cistoscopicamente. Foram também
submetidos à biópsia de bexiga. Como parâmetro de normalidade
para comparação dos achados histopatológicos, foram estudadas
as bexigas de 20 cadáveres, sem evidência de autólise, doença
do trato urinário ou autoimune por ocasião da morte, recolhidos no
Serviço de Verificação de Óbitos do município de São Paulo. Esse
grupo constituiu o Grupo Controle. Foi feita correlação dos achados
clínicos, cistoscópicos e da biópsia. Resultados: a idade dos
pacientes variou de 13 a 62 anos (mediana: 29 anos). Trinta e seis
pacientes eram do sexo feminino (92,3%) e três do sexo masculino
(7,7%). Vinte e cinco 25 pacientes (64,1%) eram assintomáticos no
momento do estudo. No Grupo Controle a idade variou de 20 a 65 anos.
Dezenove eram do sexo feminino (95,0%) e um do sexo masculino
(5,0%). A cistoscopia no grupo com lúpus eritematoso sistêmico foi
considerada com padrão intersticial em 16 casos (41,0%) e normal
em 15 (38,5%). A bexiga mostrou-se histologicamente normal em
quatro pacientes (10,3%). Em 18 (46,2%) pacientes foi identificada
cistite crônica inespecífica. Nos demais, várias alterações foram
encontradas, incluindo vasculite vesical em sete pacientes (17,9%).
A contagem do número médio de mastócitos foi de 2,223/mm2
de área vesical. No Grupo Controle foi identificada cistite crônica
inespecífica em três casos (15,0%). Não foram identificadas outras
alterações. A média da contagem de mastócitos foi de 0,777/mm2
(±2,7). Os achados de cistite crônica inespecífica, vasculite vesical
e número médio de mastócitos/mm2 foram comparados entre si,
não tendo se encontrado evidências estatísticas de dependência
entre os achados (p > 0,05). Verificaram-se, entre os dois grupos,
diferenças estatisticamente significativas entre a presença de cistite
crônica inespecífica e vasculite vesical (Z = 2,078 > Z5% = 1,645 e
Z = 1,777 > Z5% = 1,645 ) e também quanto ao número médio de
mastócitos/mm2 entre os grupos (Z = 2,387 > Z5% = 1,673). Houve
diferenças estatisticamente significativas entre as proporções
de infiltrado mastocitário e a presença de dor suprapúbica, bem
como o uso de antimaláricos. As demais análises não mostraram
diferenças estatisticamente significativas. Não houve evidência
estatística de dependência entre os eventos: cistoscopia com
padrão intersticial e cistite crônica inespecífica (p > 0,237);
cistoscopia com padrão intersticial e vasculite vesical (p > 0,325);
cistoscopia com padrão intersticial e infiltrado mastocitário (p >
0,277). Conclusões: a bexiga no lúpus eritematoso sistêmico pode
estar envolvida mesmo sem a presença de manifestações clínicas.
O comprometimento da bexiga no lúpus eritematoso sistêmico
caracterizou-se principalmente pelo achado de cistite crônica
inespecífica, vasculite e infiltrado mastocitário vesicais. A presença
de cistite crônica inespecífica foi significativamente maior no grupo
de pacientes com lúpus eritematoso sistêmico do que no Grupo
Controle, o mesmo ocorrendo em relação à presença de vasculite
vesical. Foi encontrado um número de mastócitos/mm2 de área
vesical acima de valores estabelecidos como normais. A ocorrência
desse fenômeno se associou à presença de dor suprapúbica à
repleção vesical e ao emprego terapêutico de antimaláricos.
Descritores: Lúpus eritematoso sistêmico; Bexiga urinária/patologia

INTRODUCTION
Systemic lupus erythematosus (SLE), an inflammatory,
nonsuppurative disease of unknown etiology, has its
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systemic character recognized by the association of
cutaneous manifestations and involvement of joints,
serous membranes and kidneys(1-2).
Clinical manifestations of SLE may vary from
mild symptoms to extremely severe events that
compromise the patient’s life(3). The most common
clinical manifestations are isolated episodes or the most
varied combinations including: fatigue, fever, anemia,
leukopenia, skin eruptions, photosensitivity, alopecia,
arthralgia, arthritis, pericarditis, pleuritis, peritonitis,
vasculitis, nephritis, nervous system involvement and
gastrointestinal disorders(4).
The possible involvement of the urinary bladder
in patients with SLE has been scarcely addressed.
Boye et al.(5), in 1979, described the first case of cystitis
mediated by immunocomplexes in a patient with SLE
who presented urinary symptoms.
Since then, the authors started tracing a parallel
between cystitis in patients with SLE and interstitial
cystitis/painful bladder syndrome (IC/PBS), a disease
of unknown direct cause(6-8). Orth et al.(9), in 1983,
were responsible for using the name ‘lupus cystitis’
to designate the bladder manifestations found in
SLE associated with deposition of immunocomplexes
and distinguishing it from IC/PBS. In their cases,
there was also association with gastrointestinal
manifestations.
Possibly, the rarity attributed to vesical involvement
in SLE is due to the fact that it is a multisystem disease, in
which more relevant and severe clinical manifestations
are present and the urinary symptoms would receive
less emphasis; in addition, bladder participation in SLE
could not always be accompanied by clinical, radiological
or endoscopic manifestations(4).
Alarcón-Segovia et al.(10), in 1984, published the first
histopathological study about bladder participation in
SLE. These authors studied vesical fragments obtained
from necropsies of 35 patients who died of SLE; as
a Control Group, they used bladder fragments from
30 patients without SLE. They found pathological
abnormalities in bladders of 16 patients with SLE and
only in 5 patients in the Control Group. It should be
noted that none of the patients from the SLE group
had reported relevant urinary symptoms in their last
month of life. These authors called interstitial chronic
cystitis the finding of mononuclear cell infiltrate in
the bladder interstitium; however, this finding is
more appropriately called unspecific chronic cystitis,
and the name interstitial chronic cystitis is used for
another clinical condition that is cystoscopically and
histologically different(4).
Since that time, isolated cases or series of lupus cystitis
have been described, with or without histopathological
examination, but no study systematizing the
einstein. 2009; 7(4 Pt 1):452-61
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histopathological findings and correlating them with the
clinical picture has been found(11-12).

inhalation) and had their bladder was histologically
examined by means of biopsy.

OBJECTIVES
To study the histopathological findings on urinary
bladder in patients with SLE, correlating pathology to
clinical findings and to the use of drug therapy, and to
compare them with the histopathological findings on
urinary bladder in individuals with no SLE.

Histological study
With a cold biopsy cup, two fragments of the trigone and
two fragments of the bladder floor were obtained. Using
the bladder longitudinal midline as a reference, the
fragments were collected one centimeter proximally and
distally to the interurethral ridge(4). Histopathological
examination of the fragments was performed with optical
microscopy, immunofluorescence and other techniques,
when applicable (Masson’s trichrome method and
immunoperoxidase), according to the standardization
used by the Department of Histopathology at USP.
The slides stained by hematoxylin-eosin (HE) and
by thionin were always seen by the same examiners
(LBS and ERW) in a Zeiss binocular microscope with
magnifications of 2.5; 6.3; 16 and 40 times.
The HE-stained sections were examined to
evaluate:
- in the epithelium, the presence of hyperplasia,
metaplasia and atypias;
- in the basal membrane, thickness;
- in the chorion, the presence of fibrosis, inflammatory
infiltrate and its characteristics, as well as vasculitis
and its characteristics;
- in the muscle, when represented, the presence of
fibrosis and inflammatory infiltrate.

METHODS
Type of study: cross-sectional study
Setting: Department of Rheumatology, Hospital das
Clínicas da Faculdade de Medicina da Universidade de
São Paulo (USP).
Sample
Thirty-nine in- and outpatients diagnosed with SLE,
according to the criteria established by the Arthritis
Rheumatism Association(13), underwent clinical
evaluation of urinary and cystoscopic manifestations
with histological analysis of the bladder by means of
biopsy.
Thirty-six were females (92.3%) and three were
males (7.7%). Age ranged from 13 to 62 years. All
patients were informed and agreed to undergo the
department protocol for the study.
Other parameters considered included duration
of disease (for less or more than 3 years), the disease
clinical period (activity or remission) and the use of drug
therapy (antimalarial, anti-inflammatory and cystostatic
drugs). The urinary manifestations taken into account
included suprapubic pain upon bladder repletion,
macroscopic hematuria, irritative manifestations (when
they presented two or more complaints including dysuria,
pollakiuria, nycturia, urgency), urinary incontinency
and previous diagnosis of nephropathy.
As a normality parameter to compare the
histopathological findings, we studied the bladders of
20 corpses, with no evidence of autolysis, urinary tract
disease or autoimmune disease at the time of death,
who had been collected by the Death Verification
Department in the city of São Paulo. Age ranged from
20 to 65 years. Nineteen were females (95.0%) and
one was male (5.0%). This population was then named
Control Group.
Procedures
All 39 patients underwent urethrocystoscopy under
combined general anesthesia (intravenous and
einstein. 2009; 7(4 Pt 1):452-61

Thionin-stained sections were used for quantitative
evaluation of mast cells in the different layers of the
bladder wall except for the adipose layer. When present,
they were counted in the entire fragment extension and
finally referred by square millimeter (mm2) of total
evaluated area.
Immunofluorescence
was
used
to
study
immunoprotein deposits in the bladder tissues and the
reading was always performed by the same examiner
(LBS) in a microscope for immunofluorescence with
epillumination.
Other techniques were applied in some cases:
Masson’s trichrome technique was used to complement
the findings obtained by HE; the immunoperoxidase
technique aimed to identify IgG, IgM, IgA and IgE
in the epithelium, basal membrane, chorion, vascular
walls, muscular layers and interstitium, and the slides
were always examined by the same examiners (LBS
and ERW) in a Zeiss binocular microscope with
magnifications of 2.3; 6.3; 16 and 40 times(4).
To obtain vesical wall samples in the Control Group,
during the autopsy the bladder of corpses was opened
and a fragment was removed from the trigone and
another fragment from the bladder floor including all of
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its layers. Similarly to the group of individuals with SLE,
a study with optical microscopy was performed and the
same staining types were used (HE and thionin).
The histopathological findings in the group with
SLE observed at optical microscopy were compared
to those of the Control Group. The term ‘unspecific
chronic cystitis’ was used to indicate the presence of
lympho-histio-plasmocytic infiltrate, or mononuclear,
or chorionic round cells. The term ‘eosinophilic
cystitis’ was used when the chorion’s inflammatory
infiltrate was composed of eosinophils. The term
‘lymphocytic vasculitis’ was used to identify the
presence of inflammatory reaction with perivascular
lymphocytic infiltrate in the bladder. It was called
‘leukocytoclastic vasculitis’ when the vascular wall
was partially or totally compromised by fibrinoid
necrosis and phagocytized debrys of leukocytes were
identified. The number of three mast cells per mm2
of surface was used as the upper limit of normality.
Mast cells counts above this number were considered
as increased counts, and they were referred to as
‘bladder mast cell infiltrate’(4).

Statistical analysis
All statistical tests were performed with a significance
level of 5% (α = 0.05). Comparisons between the
two proportions were made according to the classical
procedure with continuity correction. For the statistical
analysis of correlations between the findings of unspecific
chronic cystitis, vasculitis and vesical mast cell infiltrate,
both the hypothesis of independence between the
parameters and the Fisher’s test were used.
RESULTS
Median age in the group with SLE and in the Control
Group was 29 years and 42 years, respectively.
In regard to the urinary manifestations: 29 patients
(74.4%) had a previous diagnosis of nephropathy,
concomitantly or not with urinary manifestations; 11
(28.2%) complained of suprapubic pain upon bladder
repletion; four (10.3%) showed urinary irritating
manifestations, three of which presented suprapubic
pain, simultaneously; 25 (64.1%) were asymptomatic
at the time of the study. Two female patients presented
bladder dysfunction of neurological origin caused by
SLE and for this reason they had urinary retention,
paradoxical incontinence and, at the same time,
presented motor and sensitivity abnormalities.
Cystoscopy in the group with SLE was considered
as interstitial pattern in 16 cases (41.0%) and normal in
15 (38.5%). In other eight cases (20.5%), who did not
present interstitial pattern, other abnormalities were
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found, such as bladder trabeculation, urethral caruncle
or tonus and diameter abnormalities.

Histopathological findings in the SLE group
Optical microscopy
In HE-stained sections we observed:
- in the epithelium, the presence of squamous
metaplasia in 19 patients (48.7%). Hyperplasia and
cell atypias were not observed (Figure 1);

Figure 1. Trigonal squamous metaplasia (HE – 400x)

-

in the basal membrane, the presence of thickening
in two patients (5.1%) without immunocomplex
deposition, and all others were normal (Figure 2);

Figure 2. Thickening of vesical epithelium basal membrane - arrow (HE – 400x)

-

in the chorion, the presence of mononuclear
inflammatory infiltrate, composed of lymphocytes,
histiocytes and plasma cells in 18 patients (46.2%),
characterizing unspecific chronic cystitis (Figure 3).
einstein. 2009; 7(4 Pt 1):452-61
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Eosinophilic infiltrate, associated to lympho-histioplasmocytary infiltrate, was seen in two patients
(5.1%), characterizing eosinophilic cystitis;

A

B

Figure 3. Intense chronic unspecific cystitis (HE – 160x)

-

-

perivascular lymphocytic infiltrate was identified in
seven patients (17.9%), characterizing lymphocytic
vasculitis (Figure 4 A and B). One case (2.6%)
showed vascular wall abnormalities with the presence
of fibrinoid necrosis and debris of phagocyted
leukocytes, characterizing leukocytoclastic vasculitis
(Figure 5 A e B). Fibrosis was not identified in the
fragments available for HE exam. One patient
(2.6%) presented epithelial invaginations known as
‘Brunn’s nest’;
in the muscle, when present, which occurred in 20
patients (51.3%), there were no abnormalities.

Thionin-stained sections enabled counting mast cells
per square millimeter (mm2) of surface of the tissue

A

Figure 5. A. Leukocytoclastic vasculitis (HE – 160x); B. Leukocytoclastic
vasculitis (HE – 400x)

studied. The mean number of mast cells per mm2 was 2.223.
The value of three mast cells/mm2 of area was considered
the upper limit of normal due to corresponding to a value
that was higher than the mean obtained in the Control
Group added by the standard deviation, thus covering

B

Figure 4. A. Moderate lymphocytic vasculitis (HE – 400x); B. Intense lymphocytic vasculitis (HE – 400x)

einstein. 2009; 7(4 Pt 1):452-61
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more than 99.5% of population estimated by the sample.
Twelve patients (30.8%) presented more than 3 mast
cells per mm2, characterizing a mast cell infiltrate (Figure
6 A and B). The bladder was histologically normal in four
patients (10.3%).

A

Figure 7. Presence of numerous eosinophils in vesical chorion – eosinophilic
cystitis (Masson’s trichrome – 400x)

B

Histopathological findings in the Control Group
Unspecific chronic cystitis was identified in three cases
(15.0%). No cases of vasculitis were identified. The
mean mast cell count was 0.777/mm2 (±2.7).
Comparisons of histological findings between the groups
The findings of unspecific chronic cystitis, bladder vasculitis,
number of mast cells/mm2 were compared between the
two groups, as shown in Tables 1, 2 and 3. There were
statistically significant differences between unspecific
chronic cystitis and bladder vasculitis (Z = 2.078 > Z5% =
1.645 and Z = 1.777 > Z5% = 1.645), respectively, between
the groups and also in regard to the mean number of mast
cells/mm2 between the groups (Z = 2.387 > Z5% = 1.673).

Figure 6. A. Mast cell in vesical chorion - arrow (Thionin – 1000x); B. Presence
of numerous mast cells in vesical chorion – arrow (Thionin – 400x)

Immunofluorescence
Except for one case (2.6%) that presented IgG, IgM,
IgA and C3 deposits in chorionic vessel walls, all other
exams were negative.
Other techniques
Masson’s trichrome, used in the two cases where
eosinophilic cystitis was identified (5.1%) enabled a
better visualization of this type of cystitis (Figure 7).
Immunoperoxidase confirmed the presence of IgG,
IgM and IgA deposits in one case, and it was negative
for IgE (Figure 8 A- C).
The findings of unspecific chronic cystitis, bladder
vasculitis and mean number of mast cells/mm2 were
compared among each other, with no statistical evidence
of dependency between the findings (p > 0.05).

Table 1. Proportion of chronic unspecific cystitis in the systemic lupus
erythematosus group in relation to the Control Group
Finding
Chronic unspecific cystitis

Groups
SLE
18/39 (44.1%)
Z = 2.078 > Z5% = 1.645

Control
3/20 (15.0%)

Table 2. Proportion of bladder vasculitis in the systemic lupus erythematosus
group in relation to the Control Group
Finding
Bladder vasculitis

Groups
SLE
8/39 (20.5%)
Z = 1.777 > Z5% = 1.645

Control
0/20 (0.0%)

Table 3. Analysis of average mast cells/mm2 in the systemic lupus
erythematosus group in relation to the Control Group
Finding
Mast cells/mm2

Groups
SLE
8/39 (20.5%)
Z = 2.387 > Z5% = 1.673

Control
0.774

einstein. 2009; 7(4 Pt 1):452-61

458

Wroclawski ER, Lucon AM, Wroclawski ML, Bezerra CA, Saldanha LB, Arap S

A

B

C

Figure 8. A. Positive immunoglobulin test (IgG) on the vesical wall – arrow (Imunoperoxidase – 160x); B. Positive immunoglobulin test (IgG) on the vesical wall– arrow
(Imunoperoxidase – 400x); C. Negative immunoglobulin test (IgG) on the vesical wall (Imunoperoxidase – 400x)

Comparison of histological findings and clinical data
As to the presence of unspecific chronic cystitis in
relation to duration of disease, less or more than 3 years,
there was no statistically significant difference between
the proportions (Z = 0.224 < Z5% = 1.645). The same
occurred in regard to the disease clinical period (Z =
0.264 < Z5% = 1.645).
When the proportions of unspecific chronic cystitis
were analyzed in regard to the presence of suprapubic
pain or urinary irritation manifestations, there were
no statistically significant differences between the
proportions (Z = 1.043 < Z5% = 1.645 and Z = 0.705 <
Z5% = 1.645, respectively).
As to drugs used, there were no significant differences
between the presence of unspecific chronic cystitis and
the use of different drugs, antimalarial drugs, nonsteroid anti-inflammatory drugs and cytostatic drugs (Z
= 1.231 < Z5% = 1.645; Z = 0.610 < Z5% = 1.645; and Z
= 0.082 < Z5% = 1.645, respectively).
We carried out a statistical analysis of the
proportions between presence of bladder vasculitis and
duration of disease (Z = 0.789 < Z5% = 1.645); disease
clinical period (Z = 0.326 < Z5% = 1.645) and presence
of suprapubic pain (Z = 0.383 < Z5% = 1.645); urinary
irritation manifestations (Z = 0.347 < Z5% = 1.645);
use of antimalarial drugs (Z = 0.176 < Z5% = 1.645);
use of non-steroid anti-inflammatory drugs (Z = 1.099
< Z5% = 1.645) and the use of corticosteroids (Z =
0.405 < Z5% = 1.645). All proportions studied did not
show statistically significant differences.
einstein. 2009; 7(4 Pt 1):452-61

Likewise, we carried out statistical analysis of the
proportions between presence of mast cell infiltrate and
disease duration (Z = 0.188 < Z5% = 1.645); disease
clinical period (Z = 0.222 < Z5% = 1.645); presence of
suprapubic pain (Z = 2.541 > Z5% = 1.645); urinary
irritation manifestations (Z = 0.360 < Z5% = 1.645);
use of antimalarial drugs (Z = 1.709 > Z5% = 1.645);
use of non-steroid anti-inflammatory drugs (Z = 0,592
< Z5% = 1.645) and use of corticosteroids (Z = 0.461 <
Z5% = 1.645). We observed there were statistically
significant differences between the proportions of mast
cell infiltrates and the presence of suprapubic pain, as
well as the use of antimalarial drugs. Other analyses did
not show statistically significant differences.

Comparisons of histological findings and the finding of
IC/PBS in cystoscopy
There was no statistical evidence of dependency
between the events: cystoscopy with interstitial pattern
and unspecific chronic cystitis (p > 0.237); cystoscopy
with interstitial pattern and bladder vasculitis (p >
0.325); cystoscopy with interstitial pattern and mast cell
infiltrate (p > 0.277).
DISCUSSION
Aiming to establish normal patterns for the bladder
histological findings, we decided to obtain the vesical
wall samples from corpses with no evidence of autolysis,
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bladder disease or SLE, which became the Control
Group. This showed a median age significantly higher
than the group with SLE; however, this fact was not
considered much relevant since, when working with
older controls, the analysis strictness is even higher.
The presence of squamous metaplasia in the
trigone epithelium, which was found in almost half of
patients, does not seem to be associated with SLE, and
it can be considered as a normal variant of the bladder
urothelium being found in 36-72% of women and in
only 7% of men(14-16).
A small number of cases showed thickened basal
membrane with no identification of immunocomplex
deposition. Kidney injury in chronic disease caused by
immunocomplex is characterized by basal membrane
thickening and proliferation of endothelial cells;
however, immunocomplex deposits can be identified
by the immunofluorescence technique, which did not
occur in this study.
Chorion, in almost half of cases, presented
mononuclear inflammatory infiltrate composed of
lymphocytes, histiocytes and plasma cells, characterizing
unspecific chronic cystitis, whose incidence in the group
with SLE was significantly higher than in the Control
Group. Alarcón-Segovia et al.(10) also found a higher
incidence of chronic inflammatory infiltrates in the
bladder of patients with SLE compared to the Control
Group. These findings may be related to predisposition
that patients with SLE present in regard to urinary tract
infection, possibly secondary to genetic predisposition,
defects in the immunosuppression mechanisms and to
the immunosuppressive agents used in the treatment of
that condition(17-18).
In the chorion, cases of leukocytic vasculitis and
leukocytoclastic vasculitis were also identified, while,
in the Control Group, no cases of vasculitis – a finding
that was statistically significant – were observed. The
presence of vasculitis means that, somehow, there is
injury and consequent inflammatory reaction in the
vessels of the bladder interstitium(4). Alarcón-Segovia
et al.(10) reported 14.28% of necrotizing vasculitis and
11.42% of perivasculitis or lymphocytic vasculitis in
their patients, a finding that may be attributed to the
fact that these patients had died as a consequence of
disease activity or due to its treatment.
Eosinophilic cystitis was a rare finding and only one
case of this condition presented symptoms characterized
by suprapubic pain and intense manifestations of urinary
irritation, which is in accordance with the literature
reports(19). Eosinophilic cystitis may eventually be
accompanied by gastrointestinal manifestations(19-21),
which did not occur in patients in this current study.
Thionin-stained histological sections showed a
significantly higher number of mast cells/mm2 in the
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group with SLE compared to the Control Group. This
fact could indicate that the immune mechanism of
aggression to the bladder tissue also has an anaphylactic
or type I component, but this is not the typical mechanism
of tissue aggression in SLE. Urticaria-like reactions,
or type I, occurred in only 10% of patients with SLE,
while serous involvement or type III, mediated by
immunocomplexes, occured in approximately 50% of
cases of SLE(4).
The association between allergic diseases and
increased total serum concentration of IgE in SLE is
controversial(22). Some reports clearly indicate that
patients with SLE do not present increased risk of
IgG-mediated allergic disorders; in addition, although
they may present increased serum levels of IgE and
antinuclear IgE autoantibodies, they do not show clinical
signs of allergy or the production of antiallergenic IgE
antibodies, which would exclude the possibility of an
association between SLE and allergy(23-24).
No statistically significant difference was found
between the presence of unspecific chronic cystitis,
duration of disease or disease clinical period. A higher
incidence of unspecific chronic cystitis would be expected
when the disease was active, since in this situation
there is usually a higher dose of corticosteroids, thus
increasing the already existing susceptibility to infection
in patients with SLE(17-18).
There was a trend towards finding unspecific
chronic cystitis in patients treated with antimalarial
agents but with no statistically significant difference.
On the other hand, patients receiving non-steroid
anti-inflammatory drugs had fewer cases of unspecific
chronic cystitis, but the differences were also not
statistically significant.
The findings of vasculitis when correlated to clinical
data did not show statistically significant differences,
which may have occurred due to the small number of
cases in the sample.
Suprapubic pain was statistically related to the
presence of bladder mast cell infiltrates. Mast cells can
be activated by several mechanisms occurring within
the bladder wall. Increased urothelium permeability
with influx of potassium may lead to overregulation
of the afferent sensory nerve and stimulation to mast
cell activation which, in turn, may activate the afferent
nerves, thus forming a vicious circle. This mechanism
could explain pain in patients(25).
The use of antimalarial agents was also statistically
associated to presence of mast cells. Could it be the higher
proportion of bladder mast cell infiltrate really secondary
to the use of antimalarial drugs or, in fact, could it mean
that the same immunological mechanism causing the
disease treated by these drugs was affecting the bladder
wall? There is still no definite answer to this question.
einstein. 2009; 7(4 Pt 1):452-61
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Immunofluorescence performed in all cases
revealed immunoprotein deposits in only one patient.
Therefore, it can be speculated that not all cases of
bacterial cystitits in patients with SLE were mediated
by immunocomplexes. These cases not mediated by
immunocomplexes would be histopatologically closer
to IC/PBS, which would be a disease composed of a
series of subsettings, each one requiring a different
approach(26).
Cystoscopy with interstitial pattern had a similar
distribution in the groups with or without unspecific
chronic cystitis and bladder vasculitis. These findings
could indicate that the presence of cystoscopy with an
interstitial pattern would be a finding not related to
chronic infection of the bladder or the walls of bladder
vessels. There was also no correlation between bladder
mast cell infiltrate and the interstitial pattern seen in
cystoscopy.
The absence of a correlation between the number
of mast cells/mm2 and bladder chronic cystitis does
not support the hypothesis that the mast cells found
in a higher number of patients with SLE than in
the Control Group may cause a local inflammatory
response. However, it seems to be early to rule out the
assumption that these cells do not have a harmful action
on the protective barrier of the bladder epithelium,
facilitating the entry of harmful substances into the
interstitium. Mast cells have shown to be essential for
the inflammatory response and gene expression in
experimental cystitis(25). In humans, there is evidence
from electronic microscopy and immunohistochemical
staining techniques confirming a central role in the
pathogenesis and pathophysiology of interstitial
cystitis(25).
Furthermore, no correlation has been established
between the findings of bladder vasculitis and mast
cell infiltrates, suggesting that those are distinct
phenomena.

CONCLUSIONS
The results of the current study indicate that the
bladder in patients with SLE may be involved even
when clinical manifestations are not present. Bladder
involvement in patients with SLE was characterized by
the finding of unspecific chronic cystitis, eosinophilic
cystitis, vasculitis and mast cell infiltrates. The incidence
of unspecific chronic cystitis was higher in the group
of patients with SLE than in the Control Group; the
same occurred regarding the presence of bladder
vasculitis. The finding of lymphocytoclastic vasculitis
or immunocomplex deposits in a patient indicates that
the same pathogenic mechanisms accompanying SLE
in other organs and tissues may also cause injuries in
einstein. 2009; 7(4 Pt 1):452-61

the bladder, characterizing lupus cystitis. A number
of mast cells/mm2 bladder area higher than the values
established as normal in patients with SLE was found.
This finding was associated with suprapubic pain upon
bladder repletion and the use of antimalarial agents.
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