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computed tomography findings”
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Abstract Objective: To evaluate the incidence and spectrum of abdominal computed tomography imaging findings in patients with paracocci-

dioidomycosis.

Materials and Methods: Retrospective analysis of abdominal computed tomography images of 26 patients with disseminated

paracoccidioidomycosis.

Results: Abnormal abdominal tomographic findings were observed in 18 patients (69.2%), while no significant finding was observed in

the other 8 (30.8%) patients.

Conclusion: Computed tomography has demonstrated to play a relevant role in the screening and detection of abdominal abnormalities

in patients with disseminated paracoccidioidomycosis.
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Resumo Objetivo: Avaliar a frequéncia e variedade de achados de imagem por exames de tomografia computadorizada de abdome em indivi-

duos com paracoccidioidomicose disseminada.

Materiais e Métodos: Estudo retrospectivo dos exames de tomografia computadorizada de abdome de 26 pacientes com paracocci-

dioidomicose disseminada.

Resultados: Foram encontradas alteragdes tomogréficas abdominais em 18 pacientes (69,2%) dos casos analisados e 8 pacientes

(30,8%) apresentaram exames normais.

Conclusao: A tomografia computadorizada de abdome mostrou grande importéncia no rastreamento e identificagao de alteragdes ab-
dominais nos pacientes com paracoccidioidomicose disseminada.

Unitermos: Paracoccidioidomicose; Paracoccidioidomicose disseminada; Tomografia computadorizada de abdome.

INTRODUCTION

Paracoccidioidomycosis (PCM), Lutz disease or South
American blastomycosis is a systemic fungal infection caused
by the primary pathogenic, thermally dimorphic, saprophytic
fungus Paracoccidioides brasiliensis discovered in 190879,
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In culture medium at room temperature, as well as in na-
ture, this fungus is found in the form of septate hyphae or
mycelia whose reproduction is asexual, generating chlamy-
dospores. In cultures at 37°C or in infected tissues this fun-
gus is found in the form of yeast which reproduces by asexual
budding and that is easily identifiable at optical micro-
scope“’“’s).

In the American continent, this fungus may be found from
the Southern region of the United States of America to Ar-
gentina®. Approximately 80% of reported cases of paracocci-
dioidomycosis are concentrated in Brazil, where Sao Paulo
is the state with the highest prevalence, followed by Rio de
Janeiro, Minas Gerais and Paran4, besides the Southern and
Midwest regions. This is the most frequent endemic myco-
sis in the Central and South Americas®®7!9, In Brazil, the
disease represents a relevant public health problem. Studies
demonstrate that about 75% of the adult population was ex-
posed to the fungus, but only 2% will develop the disease®.

The affected individuals require long-term assistance and
follow-up and, considering that they are in the most produc-
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tive phase of their lives, this disease implies significant so-
cial-economic impact®>®, The male population is most af-
fected, particularly in the age range between 30 and 60 years
(13 men : 1 woman)®®?, In the pre-adolescent population,
the male-to-female ratio is 1:1%).

The classification adopted by the Brazilian Paracocci-
dioidomycosis Consensus includes the following clinical pre-
sentations®™:

— PCM infection;

—PCM disease: a) acute/subacute form; b) chronic form
— either unifocal or multifocal; ¢) sequelar form.

PCM infection is either asymptomatic or oligosympto-
matic. After the infection, the progression to clinically ap-
parent disease depends on the inhaled fungus virulence, be-
sides their amount and presence of immune defense mecha-
nisms of the infected individual ®=7'",

PCM disease may present as follows:

— Acute/subacute form: responsible for 3% to 5% of
cases, with predominance in children and adolescents. It is
characterized by a rapid evolution, and the patient seeks
medical assistance between 4 and 12 weeks, presenting with
lymph node enlargement, hepatosplenomegaly, digestive dis-
orders (diarrhea, intestinal constipation, ascites, malabsorp-
tion syndrome, etc.), osteoarticular involvement and skin le-
sions>12),

— Chronic form: 90% of cases, with predominance in
male adult individuals. This is a slow-growing condition and
it may take years until the diagnosis is made. Pulmonary
manifestations are frequently observed. There are two sub-
types, namely, unifocal, as the condition is limited to a single
organ; and multifocal, as it concurrently affects more than
one organ®>~"'Y, PCM can spread through the body in sev-
eral ways, namely, hematogenous, lymphatic, canalicular
dissemination, and by contiguity*®,

— Sequelar form: cicatricial manifestations following the
disease treatment®®.

Considering that some of the possible abdominal PCM
manifestations may not be characterized by physical exami-
nation, an imaging evaluation including computed tomog-
raphy (CT) is required for a better definition of the affected
organs.

MATERIALS AND METHODS

Retrospective study developed at Instituto de Infectologia
Emilio Ribas (IIER) in Sao Paulo, SP, Brazil, with 26 pa-
tients with confirmed diagnosis of disseminated PCM,
among individuals who underwent medical consultation and
were referred for abdominal CT scan over an estimated 24-
month period starting on June Ist, 2010.

The present study was compliant with a term of data re-
liability according to the guidelines of the Committee for
Ethics in Research of the authors’ institution.

The scans were performed in an 8-channel multislice
Light Speed CT apparatus (GE Healthcare; Wisconsin,

USA), with images acquisition according to the protocols
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established by the radiology service at the authors’ institu-
tion. The abdominal CT scans included an initial non-iodi-
nated contrast-enhanced phase, and arterial, portal and equi-
librium phases after oral and intravenous administration of
iodinated contrast medium Optiray™ 320 (Mallinckrodt do
Brasil; Sdo Paulo, Brazil), documented on appropriated win-
dows and levels for abdominal organs assessment, with stan-
dard slice thickness of 7.5 mm at 7.5 mm intervals, and seg-
ments reformatting in the coronal and sagittal planes, as
necessary.

The present study sample included both inpatients and
outpatients of the authors’ institution, regardless their com-
plaints about abdominal symptoms, comprising 20 male and
6 female patients with minimum age of 18 and no maximum
age limit, including HIV-positive individuals, and exclud-
ing pregnant women. The included patients were indis-
tinctively under either previous or current use of medication
specific for treatment of this deep mycosis.

Typical findings of abdominal PCM, such as organo-
megaly, lymph node enlargement, focal parenchymal lesions,
gastrointestinal involvement, biliary tract or vena cava com-

(5,6)

pression and ascites">® were demonstrated by CT.

RESULTS

Tomographic findings of abdominal abnormalities were
observed in 18 patients, corresponding to 69.2% of the cases
analyzed in the present series. For the remaining 8 patients
(30.8%), the CT images were normal.

The CT findings were classified into negative results,
corresponding to presence of alterations; and identifiable find-
ings, the latter subclassified into seven categories as shown
on Table 1.

Hepatomegaly was defined as longitudinal axis of the
right liver lobe > 15.5 cm at the hepatic midline'®, or 16.0

(4 "and splenomegaly as in-

cm at the midclavicular line
creased, i.e. = 480", In the present series, increased di-
mensions of these organs were a common finding, with pre-

dominance of hepatomegaly, detected in 11 (42.3%) of the

Table 1—Types of alterations revealed at CT in 26 PCM patients.

CT findings No. of patients Percentage
Hepatomegaly 11 42.3%
Suprarenal gland alterations 7 26.9%
—increased dimensions 3 11.5%
— nodular lesions 2 7.7%
— calcifications 4 15.4%
Splenomegaly 6 23.1%
Abdominal lymph node enlargement 3 11.5%
—intracavitary 3 11.5%
— retroperitoneal 3 11.5%
Calcified lymph nodes 3 11.5%
Ascites 2 7.7%
Focal splenic lesions 2 7.7%
— microabscesses 1 3.8%
— calcifications 1 3.8%
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patients. In all of the cases, hepatomegaly and splenomegaly
were reported as mild to moderate.

Splenomegaly was detected in 6 (23.1%) of the CT
images analyzed in the present study, and in most cases was
considered mild according to the established criteria, with
homogeneous density. A small percentage of these patients
(7.7%) presented focal splenic lesions represented by small
peripheral calcifications in one case (3.8%), and by small,
sparse, non-contrast-enhanced, hypodense lesions identified
in one of the patients (3.8%). The same patient who pre-
sented small splenic calcifications also presented minute
peripheral hepatic calcifications and had co-infection by HIV
virus, and the exact nature of such findings could not be
established — whether secondary to a previous HIV-related
opportunistic infection or by concomitant infection by the
disseminated PCM.

Suprarenal glands alterations (Figures 1 and 2) were
found in 7 out of the 28 cases (26.9%), with a balanced dis-
tribution between increased gland dimensions (11.5%) and

Figure 1. Abdominal CT, portal phase showing enlarged left suprarenal gland.

Figure 2. Non-contrast-enhanced abdominal CT identifying calcifications in su-
prarenal glands.
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presence of calcifications (15.4%). A smaller percentage of
patients presented solid nodular lesions (7.7 %), totalling 2
cases, one of them with the nodule density at the precontrast
phase suggesting adenoma, and the other with a nodule with
atypical contrast uptake. The maximum nodule size was 24
mm. And the suprarenal calcifications varied between fine
granular and focal gross calcifications.

Lymph node enlargement was the fourth most prevalent
finding (11.5%), with even distribution between intracavi-
tary and retroperitoneal sites, and the same patients presented
simultaneous involvement of different lymph node chains
(Figure 3). Calcified Lymph nodes were found in three pa-
tients (11.5%). In the described cases, enlarged lymph nodes
do not exceed 30 mm, and lymph nodes with hypodense
Center were observed in one case. In general, nodal calcifi-
cations presented with a gross aspect. Figure 3 illustrates a
case of abdominal CT at portal phase revealing lymph node
conglomerate with hypodense areas suggesting necrosis or
liquefaction in the peripancreatic region in association with
splenomegaly.

Ascites was found in two cases (7.7 %), and was classi-
fied as being of small volume.

Other findings included one hypervascular liver nodule
(interpreted as hemangioma), liver cysts and focal hepatic
calcifications considered as residual.

Considering the frequency of tomographic alterations
according to the disease clinical presentations, 10 cases
(38.5%) were classified as disseminated acute/subacute dis-
ease, and 9 out of such patients (90%) had positive findings,
and one (10%) had no detectable alteration. Other 16 indi-
viduals in the present series (61.5%) had chronic dissemi-
nated disease, and tomographic findings were observed in 9
of such patients (56.2%), with no alteration in the other 7
cases (43.8%).

As regards types of alterations in terms of clinical pre-
sentation observed in the patients with disseminated acute/
subacute disease, 9 (34.6%) had hepatomegaly, 3 (11.5%)

Figure 3. Abdominal CT, portal phase revealing lymph node conglomerate with
hyperdense areas suggestive of necrosis or liquefaction in the peripancreatic re-
gion associated with splenomegaly.
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had splenomegaly, 2 (7.7%) presented calcified lymph nodes,
2 (7.7%) had enlarged suprarenal glands, in one (3.8 %)
splenic microabscesses were identified, one (3.8%) revealed
signs of intracavitary lymph nodes enlargement, one (3.8%)
presented retroperitoneal lymph nodes enlargement, one
(3.8%) had splenic calcifications, and in one (3.8%) supra-
renal calcifications were described.

In the cases diagnosed with disseminated chronic dis-
ease the distribution of findings was the following: in 3 cases
(11.5%), suprarenal calcifications; in 2 (7.7%), intracavitary
lymph nodes enlargement; in 2 (7.7%), retroperitoneal lymph
nodes enlargement; in 2 (7.7%), suprarenal nodule; in 2
(7.7%), splenomegaly; in 2 (7.7%), ascites; in one (3.8%),
suprarenal glands enlargement; in one (3.8%), calcified
lymph nodes; and in one case (3.8%), hepatomegaly.

DISCUSSION

Abdominal involvement in PCM disease may be either
oligo- or asymptomatic, but it is hardly diagnosed at clini-
cal examination, so its frequency is underestimated!>'¢17),

In the present study, abdominal alterations were found
in 18 patients (69.2%), i.e., a significant number of cases.
The authors could observe that, even with the current treat-
ments and drugs, the finding of abdominal alterations was
frequent, corroborating previous studies results'>!'”) and the
finding of tomographic alterations was more frequent in the
acute/subacute presentation, visualized in 90% of the cases,
than in the chronic presentation, where imaging findings
were observed in 56.2% of the patients, in agreement with
the literature"?.

Hepatosplenomegaly represented a significant percent-
age of the findings in the present series, and is more fre-
quently found in the disseminated acute/subacute presenta-
tion of the disease than in the chronic presentation, in agree-
ment with previous reports(s’“’lz).

The findings in suprarenal glands and lymph nodes re-
inforce the relevant involvement of these sites in the dissemi-
nated presentation of the disease, as described by other stud-
ies"*1210) The finding of suprarenal nodules (7.7%) was
not considered to be specific of the disease according to the
adopted tomographic criteria. The most typical form of su-
prarenal involvement is described as heterogeneously con-
trast-enhanced mass with a hypodense central area corre-
sponding to caseous necrosis'>'”), According to the litera-
ture, calcifications are present in about half of the cases of
suprarenal involvement by PCM>1) and gland atrophy is
observed in the chronic stage of the disease'®). In the present
study, calcifications were found in 15.4% of the cases ? a
lower prevalence than the one described for this disease. This
was the most frequent finding in the chronic presentation of
the disease. Bilateral suprarenal enlargement concomitant
with radiographic findings of thoracic alterations suggest-
ing PCM are highly indicative of the disease">'®, and this
was observed in 11.5% of the cases in the present series, with
a higher frequency in patients with acute/subacute disease.
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The disseminated acute/subacute PCM presentation is
characterized by the dissemination of the infection to the
reticuloendothelial system, resulting in lymph nodes enlarge-
ment and splenomegaly'". A previous study described a sig-
nificant percentage of findings of lymph nodes enlargement
in patients with PCM?)| a percentage superior to half of
the cases in that series, attributable to the preferential P.
brasiliensis lymphatic dissemination®'®, In the present study,
such percentage was lower (11.5%), a fact that may result
from a selection bias, since most of the patients (61.5%) had
chronic disease. In spite of this fact, the authors observed a
slightly higher frequency in the characterization of lymph
nodes enlargement in cases of chronic disease (12.5%) than
in acute/subacute disease (10.0%).

Ascites was one of the less frequent tomographic find-
ings (7.7%), and was also described in cases of disseminated
PCM by previous studies® ¥, differently from the present
series where it was found only in patients with chronic dis-
ease.

Intra- and extra-hepatic biliary tract dilatation was re-
ported as a frequent finding in a previous study'?, but in
the present series this finding was not identified, probably
due to the smaller proportion of patients with acute/subacute
disease. Additionally, the described lymph nodes enlargement
did not exceed 30 mm, with lower risk of secondary biliary
tract compression.

CONCLUSION

The present series, although limited, demonstrates the
relevance of tomographic findings in the staging of the ab-
dominal involvement in PCM, considering that 69.2% of the
patients under previous and current treatment for this sys-
temic mycosis presented alterations at abdominal CT —a high
frequency in agreement with data in the literature. The au-
thors highlight the findings of hepatosplenomegaly, lymph
nodes enlargement and suprarenal glands alterations.
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