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Abstract
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Usefulness of ultrasonography in children with
suspected dengue hemorrhagic fever: a literature
review™

Valor da ultrassonografia em criancas com suspeita de febre hemorragica do dengue:
revisdo da literatura

Ricardo Villar Barbosa de Oliveira®, Livia Teresa Moreira Rios?, Maria dos Remédios Freitas
Carvalho Branco®, Leénidas Lopes Braga Janior*, Janilson Moucherek Soares Nascimento®,
Gilnara Fontinelle Silva®, Kemuel Pinto Bandeira’

Dengue virus infection is endemic in tropical and subtropical areas. Symptomatic dengue infection is classi-
fied into dengue fever or dengue hemorrhagic fever with a tendency to develop shock syndrome. Dengue
hemorrhagic fever is characterized by hemorrhagic manifestations, thrombocytopenia and increased capil-
lary permeability. Dengue shock syndrome presents findings of dengue hemorrhagic fever with hypotension.
Many sonographic findings have been described, including pleural effusion, ascites, gallbladder wall thick-
ening and pericardial effusion. The aim of the present review is to describe sonographic findings and to
demonstrate the role of ultrasonography in the assessment of children with suspected dengue hemorrhagic
fever.
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O dengue é doenca endémica em regides tropicais e subtropicais. Quando sintomatica, classifica-se em fe-
bre do dengue e febre hemorragica do dengue, com tendéncia a sindrome do choque do dengue. A febre
hemorragica do dengue é marcada por manifestacoes hemorragicas, trombocitopenia e aumento da per-
meabilidade capilar. A sindrome do choque do dengue apresenta os achados de febre hemorragica do den-
gue com hipotensdo. Muitos achados ultrassonograficos tém sido descritos, incluindo derrame pleural, as-
cite, espessamento da parede da vesicula biliar e derrame pericardico. O objetivo desta revisédo da literatura
é descrever os achados ultrassonograficos e demonstrar o papel da ultrassonografia em criancas com sus-
peita de febre hemorragica do dengue.

Unitermos: Dengue; Febre hemorragica do dengue; Sindrome do choque do dengue; Derrame pleural; Ultras-
sonografia.
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INTRODUCTION

Dengue fever is an arbovirosis respon-
sible for annual epidemicsin Brazil. It is
caused by one of the four serotypes of den-
gue virus (DEN1, DEN2, DEN3 and
DEN4), with a clinical spectrum ranging
from asymptomatic to severe, life-threaten-
ing conditions®™,

Symptomatic dengue virus infection
presents as a nonspecific febrile condition,
as classical dengue, dengue hemorrhagic
fever (DHF) with capillary extravasation
that may progress to shock, or dengue
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shock syndromethat may befatal if not ap-
propriately treated®.

In Brazil, DHF incidence is highest in
the adult population. A different pattern of
distribution by agerange has been observed
over the last years in the Amazonas state,
with highest rates of DHF in children < 15
years of age®. Approximately 95% of
cases occur in children < 15 years of age,
and = 5% in infants>®. The most severe
presentations of this disease are more
prevalent in children than in adults™.

Increased capillary permeability is the
main feature of DHF, represented by in-
creased capillary permeability, with leak-
age of albumin out of the vascular space,
leading to cavitary effusion and hemocon-
centration with increase in the hematocrit
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levelsdescribed as polyserositis®®, classi-
fied into mild and severe, according to the
World Health Organization criteria®.

Polyserositis is associated to hemor-
rhagic manifestations and thrombocytope-
nia (Figure 1). It iswell established in the
literature that, typically, the hypotension
secondary to this plasmaleakage occursup
to 48 hours after defervescence, the mo-
ment of fever abatement where the fever
decreases to less than 38°C"),

Despite the nonspecificity of sonog-
raphic findings, ultrasonography is useful
for theearly diagnosisin patientswith DHF
and for differential diagnosis of other fe-
brile diseases®.

The objective of the present literature
review isto describe the main sonographic
findings and evaluating the role of ultra-
sonography in the assessment of children
with suspected dengue hemorrhagic fever.

MAIN SONOGRAPHIC FINDINGS

Ultrasonography isasafe, low-cost im-
aging method that do not utilizesionizing
radiation, with high sensitivity to detect
early signs of plasmaleakage, many times
in anticipation of the most critical period
of the disease corresponding to the fever
abatement to atemperature < 38°C, that is
known asdefervescence, wheretherisk for
shock ishigher. Thiscritical phase extends
from the third to the fifth day of febrile
diseasein children, where gallbladder wall
thickening and cavitary effusion are ob-
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served in addition to severe abdominal
pain, persistent emesisand increased hema-
tocrit levels®?,

The sonographic signs of plasma leak-
age, particularly pleural effusion, may be
early identified, up to two days before de-
fervescence, preceding changes in hemat-
ocrit levels?.

Sonographic findings express the in-
crease in capillary permeability (a sign of
plasmaleakage) and include cavitary effu-
sion (ascites, pleural and pericardia effu-
sion), and gallbladder wall thickening
present in one third of patients affected by
the mild presentation, and in 95% of cases
with the severe presentation of DHF. Ad-
ditionally, the presence of fluid in the peri-
renal space can be visualized©®®.

Splenomegaly, hepatomegaly and volu-
metricincrease of the pancreasmay & so be
observed®,

Balasubramanian et al. ™, inacompara-
tive analysis of extravasation parameters
including clinical signs, hemoconcentra-
tion > 20%, hypoproteinemia, ultrasonog-
raphy and chest radiography, concluded
that ultrasonography was the best method
for screening DHF, with 91.42% sensitiv-
ity and negative predictivevalue of 84.21%.
Ascites, pleural effusion, gallbladder wall
thickening and hepatomegaly were re-
ported by the authors as predominant
sonographic findings.

During a dengue epidemic, the diagno-
sis of DHF should be considered as ultra-
sonography demonstrates gallbladder wall
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thickening, ascites, splenomegaly and pleu-
ral effusion in afebrile patient with throm-
bocytopenia®19,

CAVITARY EFFUSION

There is a correlation between pleural
effusion, ascites, presence of fluid in the
perirenal space, hepatic subcapsular collec-
tion and pericardial effusion with severity
in cases of DHF in children®?,

Pleural effusion is more commonly ob-
served in DHF than in classical dengue,
requiring rigorous observation(*?),

Pleural effusion is the most frequent
sonographic finding in cases of plasma
leakage, and is present, even subtlety, in
children affected by classical dengue,
wherethisabnormality isusually transitory
and of rapid resolution®. Most frequently,
the onset of pleural effusion occursimme-
diately after defervescence, between the
third and seventh day2. In children, how-
ever, the onset of severe presentations is
usually observed at about the third day, but
not always is associated with deferves-
cence'™. Some studies demonstrate that
pleura effusion may be present up to one
day before defervescence in some pa-
tients”. 1t may be right unilateral or bilat-
erd (Figures2 and 3). Itisrarely observed
as left unilateral. Conventional chest radi-
ography presents lower sensitivity than ul-
trasonography in the detection of minor
pleural effusions®119, |n another study,
however, right lateral decubitus chest radi-

Figure 1. Hemorrhagic
manifestations of mild
and severe DHF.
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Figure 2. Pleural effu-
sion at right, usual find-
ing of plasma leakage,
present even in a subtle
presentation in children
with classical dengue. In
these cases, this finding
is usually transitory and
of rapid resolution.

Figure 3. Plasma leak-
age expression as bilat-
eral pleural effusion.

ography performed one day after deferves-
cence, has demonstrated higher sensitivity
in the detection of pleural effusion as com-
pared with ultrasonography. Its disadvan-
tage is the higher exposure of the child to
ionizing radiation®.

Pericardial effusion is less frequently
found, and may be observed in up to 28.5%
of casesin assessments performed between
the fifth and seventh febrile days\*®%,
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The presence of volumesaslarge as ap-
proximately 1,000 to 1,500 ml is necessary
for clinical detection of free fluid, while
ultrasonography can identify as little as
about 100 m|®9,

Ascites was detected in 26% to 34% of
cases with mild DHF, and in 94% to 95%
of cases with severe DHF® (Figure 4).

Hepatic subcapsular fluid is little evi-
denced, and itspresenceisasign of disease

DERRAME PLEURAL

severity. However, itisatransitory finding
(only oneto two days) that may be observed
at around thefourthto thefifth day after the
disease onset® (Figure 5).

The presence of fluid in the perirenal
space could not be visuaized in the cases
of mild DHF. However, it could be seenin
77% of patients severely affected by DHF.
Thusthisisasignificant marker for disease
severity©.

GALLBLADDER WALL
THICKENING

Gallbladder wall thickening is a non-
specific finding frequently observed in
other biliary or non-biliary conditions, such
as acute cholecystitis, cirrhosis of liver,
vira hepatitis, congestive heart failure,
chronic kidney disease and hypoal bumin-
aﬂl a((‘r9,17,18).

Although the normal valuefor gallblad-
der wall thicknessis till to be well estab-
lished in theliterature, such finding iscon-
sidered in cases where the gallbladder wall
thickness is > 3.0 mm. A more accurate
measurement can be obtained on the ante-
rior sub-hepatic wall in alongitudinal sec-
tion, avoiding side lobe artifacts caused by
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the presence of adjacent intraluminal intes-
tina gas'®?9,

Four distinct gallbladder wall thicken-
ing patterns can beidentified: astriated pat-
tern of multiple hypoechoic layers sepa-
rated by echogenic zones; asymmetric pat-
tern with echogenic tissue projecting into
the gallbladder lumen; acentral hypoecho-
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genic zone separated by two echogenic lay-
ers, and a uniform echogenic pattern®®.

In patients with DHF, the striated pat-
tern predominates (Figure 6), as aresult of
aprobable fluid accumulation between the
galbladder wall layers producing stria-
tions, asafunction of the osmotic intravas-
cular pressurel02y,

Figure 4. Presence of fluid
in the abdominal cavity
(ascites), in the anterior
subhepatic space (A) and
in the pelvic region (B).

Figure 5. Presence of a
small amount of hepatic
subcapsular fluid demon-
strated at about the fourth
day of disease.

Gallbladder wall thickening in children
with DHF was first reported in 1991 by
Pramuljo & Harun, in a study describing
sonographic findings in 29 children with
DHF, where 18% of cases presented gall-
bladder wall thickening®®?.

Gallbladder wall thickening was signifi-
cantly associated with severe presentations

Radiol Bras. 2010 Nov/Dez;43(6):401-407



Usefulness of US in dengue hemorrhagic fever

iSICULA BILIARS S

Figure 6. Longjtudinal section
of gallbladder, demonstrating
a striated pattern of parietal
thickening with multiple echo-
genic layers intermingled with
fluid.

Figure 7. Different degrees of
striated gallbladder wall thick-
ening.

of dengue, and with thrombocytopeniaand ~ sisand indicator of severity of DHFinchil-  bladder wall thickening. However, besides
hemoconcentration in suspicious cases of  dren®"?*24 (Figures 7 and 8). resolving faster, it is less frequently de-
dengue. In some studies, this finding has The earliest finding in the subgroup of  tected than pleura effusion. There is a
been arelevant marker for clinical diagno-  children with classical dengue was gall-  higher probability of detection when the
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AUMENTO DA ESPESSURA

DA PAREDE VESICULAR

USscanisperformed at the second or third
febrile day™®.

Two studies developed in Indonesia by
Setiawan et al.®*" have found gallbladder
wall thickening> 3.0 mminonethird (32%
to 33%) of patients with the mild presen-
tation of the disease and in most of those
with severe disease (94% to 95%), allow-
ing the authors to confirm to positive as-
sociation between gallbladder wall thick-
ening and the disease severity, and conclud-
ing that this finding can be utilized in the
identification of patients with higher risk
for progressing to shock. In the cases of
DHF, galIbladder wall thickening > 3.0 mm
and < 5.0 mm presents a sensitivity of
93.8% and may be utilized asacriterionfor
patients' hospitalization and monitoring. In
cases where the gallbladder wall thickness
is 2 5.0 mm, the specificity achieves
91.7%, athreshold that can be utilized in
the selection of patientswith higher risk for
progressing to shock*".

Venkata Sai et a.? have evaluated 88
children in the age range between two and
nine years, with serological tests positive
for dengue, and have demonstrated gall-
bladder wall thickening in 100% of the
patients, evidenced by ultrasonography
performed in the period between the sec-
ond and seventh febrile day. This finding
wasfollowed by pleural effusion, observed
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with higher frequency from thefifth febrile
day. Then, the authors concluded that, dur-
ing an epidemic outbreak, gallbladder wall
thickening, either with or without signs of
polyserositis in a febrile patient, should
suggest the possibility of classical dengue/
DHF.

The value of gallbladder wall thicken-
ing as an ancillary factor in the diagnosis
and prognosis of children with DHF has
also been corroborated by other authors®-
%) Although thisfinding isnonspecific and
may be present in other febrile diseases, it
isuseful in the early diagnosis and predic-
tion of severity in cases of DHF, identify-
ing the patients with higher risk for pro-
gressing to shock.

The sonographic measurement of the
gallbladder wall thickness is significantly
associated with the severe presentations of
dengue, and can aso be utilized asamarker
for thrombocytopeniaand hemoconcentra-
tion. Thus, ultrasonography is a relevant
method as a prognostic test in the severe
presentations of DHF in children.

Chacko & Subramanian, in a study
evaluating 59 children with diagnosis of
dengue shock syndrome, have reported that
the presence of ascitesand pleural effusion
were the most predictive indicators of
shock; on the other hand, gallbladder wall
thickening was not associated with the

Figure 8. Significant thicken-
ing of gallbladder wall (ar-
row), presence of small
amount of free, anechoic,
homogeneous fluid surround-
ing the gallbladder.

presence of shock, as reported in previous
studies®,

VOLUMETRIC INCREASE
OF ORGANS

Volumetric increase of organsisanon-
specific finding, corresponding to enteric
findings of dengue, and should be taken
into consideration in both clinical and
sonographic context of plasma leakage!®.
Hepatomegaly, splenomegaly and, lessfre-
quently, volumetric increase of the pan-
creas have been described in severa stud-
ies, but these findings are observed with a
similar frequency in the mild and severe
DHF presentations, with highest incidence
of hepatomegaly®11.

CONCLUSION

In children with suspected dengue hem-
orrhagic fever, ultrasonography, although
nonspecific, isarelevant ancillary tool for
theearly diagnosisof plasmaleakage signs
and for prediction of the disease severity,
identifying mild and severe cases of DHF,
besides contributing in the differentia di-
agnosiswith other causes of febriledisease.
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