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Diagnostic Imaging for pulmonary lesions related
with systemic diseases
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Pulmonary Manifestations of Collagen Disease

Taiyo Imai, Yasuhiko Itoh", Yoshitaka Fukunaga

Department of Pediatrics, Nippon Medical School Chiba Hokusoh Hospital
Department of Pediatrics, Nippon Medical School”

—(Abstrac

including kidney, skin, brain and lung. Pulmonary involvement is relatively frequent and well
 known in adult patients. The majority of these patients develop pleural and/or pulmonary
diseases al some time during the course of their illness. Even in children, pulmonary
manifestations can be an initial complication of CVD as well as sometimes a life-threatening one.
A number of pulmonary abnormalities has been investigated such as pleuritis with or without
effusion, pneumonitis, alveolar hemorrhage, pulmonary hypertension, pulmonary/pleural
fibrosis, and respiratory muscle myopathy. Although many radiological findings have been
reported over several decades, the chest radiograph may occasionally be normal despite the
presence of diffuse pulmonary impediment. Clinical studies of CT scans provide significant
information leading to an early detection as well as serial observation of pulmonary involvement
in CVD. Likewise, the introduction of high resolution CT (HRCT) allows us to demonstrate the
smaller lesion that is not clearly identified by the conventional roentgenogram. HRCT may he
proved to be of help in assessing disease progression, monitoring a response to therapy, and
predicting a prognosis. In addition, cautious evaluation of pulmonary perfusion and/or
| ventilation scintigraphy is sometimes suggestive of underlying pulmonary involvement.

Keywords . Collagen-vascular disease (CVD), Pulmonary manifestation, Children,
High Resolution CT (HRCT)

Collagen-vascular disease {CVD) is a chronic systemic disease involving many organs |
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Table 1 Pulmonary manifestations of the collagen vascular dlsease in children

SLE l] A SS¢  PM/DM MCTD 58
Airway disease
Bronchiectasis + -+
Bronchiolitis obliterans + + i
BOOP b4 o+
Aspiration pneumonia/Atelectasis et b s 4
Alveolar disease
Acute pneumonitis ++ + +
Chronic interstitial pneumonitis b 4 s T
Pulmonary fibrosis + ERRt i . 4 +
Alveolar hemorrhage ++ + +
Pulmonary nodule + b +
Pulmonary vascular disease
Pulmonary hypertension — + 4 + 4+ +
Pulmonary thromboembolism 4+ +
Pleural disease
Pleuritis with or without effusion bk ++ +
Spontaneous pneumothorax e 44
Thoracic/Diaphragm dysfunction
Decreased thoracic movement + e ++ ot +
Respiratory muscle weakness ++ - R -
+++ frequent ++ occasional + rare

SLE=Systemic lupus erythematosus, JIA=]Juvenile idiopathic arthritis, SSc=Systemic sclerosis,
PM=Polymiositis. DM=Dermatomiositis, MCTD=Mixed connective tissue disease,
SS=Sjogren’s syndrome, BOOP=Bronchiolitis obliterans with organizing pneumonia
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Table 2 Pulmonary manifestations in auto-
antibody asscciated syndrome
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Fig.1 A 14-year-old girl with systemic lupus erythematosus. Chest Pasteroanterior radiograph
shows a left lower lobe infiltration and a decreased left lung volume, with pleural effusion
more apparently seen in the left decubitus view.

6 months later 10 months later

16 months later

Fig.2

Serial observation of chest radiograph of the
same patient. Left pleural effusion and
pneumothorax remained until 16 months after
initial examination and treatment, without any
significant symptoms.
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Fig.3 Axial HRCT of the same patient after 5
years. Linear small atelectases in the left
lung, probably consistent with an
inflammatory scar due io pneumaonia and
pleurisy, are seen whereas the lung fields
look normal.
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Fig.4

Chest radiograph of an 8-year-old
girl suffering from systemic lupus
erythematosus for 5 years. Bilateral
diffuse reticular infiltration and an
attenuation of perihilar air-space
consolidation are shown in
association with a slightly elevated
diaphragm.
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Imaging Features of Chest Associated with Renal Diseases

Hiroko Hara,

Yasuo Ookubo

Department of Diagnostic Imaging, Kawaguchi Municipal Medical Center
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A variety of conditions involve pulmonary manifestations associated with renal disorders.

are also known to involve both lungs
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Thoracic manifestations associated with renal failure include pulmonary edema, pleural \
effusions, metastatic calcifications, and renal osteodystrophy. Thoracic involvement occurs
more frequently in systemic lupus erythematosus which causes renal failure in children.
Infllammatory reactions directed primarily against the vascular wall, with presumed |
immunologic origin produce Wegener's granuloma, and myeloperoxidase antineutrophil |
cytoplasmic antibody (MPO-ANCA) -related pulmonary diseases. \
pulmonary diseases induce pulmonary hemorrhage and extravascular parenchymal diseases. i
Specific systemic diseases, tuberous sclerosis, von Hippel-Lindau disease, and Potter sequence |
and Kidneys.
This article concentrates on the evaluation of the intrathoracic imaging features of disorders
involving both lungs associated with renal diseases in children.
manifestations may he nonspecilic, knowledge of the associated pulmonary abnormalities
frequently narrows the differential of the pulmonary findings in children.
Keywords : Children, Lung diseases, Renal diseases, Imaging features

MPO-ANCA-related

Although intrathoracic |
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hydrostatic edema, I WML 1Y 03550
PECHELZ & 2 i AR 4 permiability edema & I3,
BRI S & L Chydrostatic edema, §51:
I AR {3 A IRE LI e D WO & 1 ENET 323 12 I
MiZ K Dhydrostatic edema® £ 42 6T s,
LA PRELER =l U 2 K E A O I PTIZ /] & - T
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A K AU B RTE 2 IR E I AN (Fig.2) &
52,
CBEVENG AR TS DY L W RIR A
B 5. Al Tk RRTIASICHUZ iy
D T e, IR | d FIiee
TED EALRT0, 2O/, MimiseaE L 16
Wehiale UL HERE IS P Tidsi 4%, Th
A o Airedistribution & WO, W EAAS 32 AT
{pulmonary capillary wedge pressure PCWP) 15~
20mHg Tl aEEhA, oo cd 5
AR S IMAS AT SN GE RS L2 AR IR A&7
2. ZHIEPCWPA20~25mHg % A AL C 5

Fig.1 Interstitial pulmonary edema.
A 30-year-old man who presented with dyspnea for a week.
Chest radiograph shows a reticular pattern due to interlobular septal thickening, septal lines

(Kerley A line :
cardiomegaly and left pleural effusion.

Vol.20 No.2, 2004 73

Fig.2 Airspace edema

A 22-year-old man with chronic renal
failure, cardiomyopathy, and hypertension,
who presented rapidly developing short of
breath.
Chest radiograph demonstrates bilateral
airspace consolidation involving mainly the
perihilar regions (butterfly pattern),
cardiomegaly, and bilateral pleural
effusion. The subpleural zone of the lung
is spared.(Courtesy of Dr. Ishikura and Dr.
lkeda, Kiyose Children’s Hospital)

arrowheads, Kerley B line : arrows), ill definition of the pulmonary vessels,
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IR C UM RE AT 0 2 o0 BEGE A3l < IR

Fig.4
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Fig.3 Pleural effusion

A 3-year-old girl with nephrotic syndrome,
with severe hypoproteinemia (Albumin
1.0-1.5g/dl).

Chest radiograph reveals dullness of
costophrenic angle, representing small
amount of pleural effusion on both sides.
Mild thickening of right minor fissure is
also seen. (Courtesy of Dr. Ishikura and
Dr. lkeda, Kiyose Children's Hospital)

Subpulmonary pleural effusion on the right

A 4-year-old boy with chronic renal failure due to focal
segmental glomerulosclerosis.

Chest radiograph (a) demonstrates small amount of
right pleural effusion (arrowheads). Remaining localized
subpulmonary effusion appears to be a pulmanary
nodule (arrows) (b). It disappears two months later(c).
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Metastatic pulmonary calcification

A 4-year-old boy with chronic renal failure.
Chest radiograph (a) shows wide spread fluffy
opacities involving both lungs, and renal
osteodystrophy. CT(b) demonstrates ground-
grass opacities in both lungs, representing
metastatic calcification. CT{c) also reveals
metastatic calcification in the myocardium,
and bronchial wall.
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Fig.7 Acute pulmonary hemorrhage
A 13-year-old girl with systemic lupus erythematosus.
Chest radiograph (a) shows airspace consolidation and ground-glass opacities scattered mainly in
both lower lung fields on both sides.
CT(b) demonstrates diffuse areas of ground-glass attenuation on both sides, and patchy area of
consolidation in right lower lobe, representing pulmonary hemorrhage.
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Fig.6 Renal osteodystrophy
A 3-year-old boy with chronic renal failure.
Chest radiograph shows erosion of the
distal epiphysis of the clavicle, flaring and
fraying of the humeral diaphysis, rachitic
change of the ribs, osteosclerosis, and
osteopenia.




T, RERI AR R CHERE & & 2 2 DG
P AL S LA A Jllbf)tﬁlﬁ‘ﬂz’;ﬁufﬂ:"
A, SO erosion, AT OIS
I, rugger-jersey spine, /CENTO < %')Ji'i-i
PR LA E AT R WM AW TH 2
F) 84TV F~v =52 (Fig.7, 8)
M%) 7+ =72 (SLE) &, fi4DHAD
Pz & 05| 2R X h b ACRIERET, B
LAz Zudy, RN T A2 84 &5, SLE
_f"}i'ﬁ)”rif WIS ZE DL A% THh D, 60%
W23 3 ~ 7 % . WlbRs2E (317 ~38% & 4l
|4§#Ltl\ém SLE®ili, Bz 213 SLEE
Rz k32X I’I Jl’i)z. &, SLEIZ & Aok
"““?J’E'Lif;ﬁ'l D RPEREN D S, R
fﬁ%ﬁuwMNWMWM%awmfﬁo.
ﬁu¢w~m%aa 59, MWrM!JW“%W
i 9z R2pleural fibrosis#z %L, K& &0F L %

WG EH S, # ﬂi ﬁf{’c“liiifﬁfﬂif'f"lé &,
BHRTDH D, BN
AROPEARA B {15 ’LL OB EE 8D,

pneumonitis), Wil it (Fig.7),
(Fig.8) L hidh %
Ze SRR NTIRE (AN S IR SR X0 JE EL T T i
5, MG ECTEMIAER R e, s
¥4 2 BEROMH{LIE R, 3077 2%
SEL, il
PTG Z T, 047 2GRN EE- 72T

Vol.20 No.2, 2004 77

Interstitial pulmonary fibrosis associated with SLE.
A 30-year-old woman with SLE,

Chest radiograph (a) reveals a reticular pattern
and ground-glass opacities involving mainly lower
lung fields. Pleural effusion and cardiomegaly
due to pericardial effusion are also noted.

High resolution CT (HRCT) of right lower lobe (b)
shows thickening of the bronchial wall, and
interlobular septum, traction bronchiectasis, and
patchy areas of ground-glass attenuation.

CT (c) demonstrates pleural effusion, and
pericardial effusion.
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Fig.9 Wagener’s granulomatosis
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NPz A A A TH D | eytoplasmic-ANCA
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KA AR 2 A i, BT RED I T
(Fig.10) #3832, MEARBHHZLEHB.

A 21-year-old man with Wagener's granulomatosis.
Chest radiograph (a) demonstrates air space consolidation in right upper lobe, and bilateral lower
lobes. Right apical pleural thickening and small pulmanary nodules in the mid lung field are also

noted.

HRCT (b) in the right lower lobe shows ill-defined pulmonary nodules surrounded by ground-glass

attenuation.
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Fig.10 Wagener's granulomatosis

A 15-year-old boy with Wagener’s granulomatosis.
Chest radiograph (a) demonstrates several pulmonary cavities with thickened wall in both lungs.
CT (b) shows pulmonary nodules with cavitation in the left upper lobe. (Courtesy of Dr. Sato,

University of lowa Haospitals & Clinics)

CT-TIRAGmNE, 2eill, MO NMMHAE D £<F
O H 5 A, KD & ORI R e %
WA, g n 47 Agk LTmihah s,
AT AL T B 2 2 % <, RSEEeE
AT U 2= RS A0 5 0 2 B S A JE I
W O E G R, AR NI &
BHaZLEead b,

B) MPO-ANCARERii& #

7 LL A = PERPERENE A4S 22 (Churg-Strauss
syndrome) (i Gl & AR MO If EERN % B KU
SOV £ AL T A TH S, i
LAPEREAR T do B, WM RS I % SEnlIIR 28
RO B VEVESCER KT 28 & 11 5 A Le PRl A% 22
Td D, HEVE S IEIIRA & WD RS ETE %
SRR & OENE, M EOMWIZX S, Af%E
i 50 0 T, JEAEYE SRR IR T g id g
/3t & qded % .

ANILAS A 5 TRIAS L ~or o Ay 28 130Gl s
FKIZX ANz A . SRR A PRT 52
LB, FOKMK A, Bosch & E PR ELE
Witk (Goodpasturedi s i), OR9% 6 5 (&
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Fig.11 Acute pulmonary hemorrhage with MPO-
ANCA associated vasculitis
A 15-year-old girl with rapidly progressive
glomerulonephritis.
Chest radiograph reveals patchy areas of
air space consolidation involving right
lung. Air bronchogram is identified in
areas of major consolidation. The apices
and costophrenic angle are invariably
spared.
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Fig.12 Interstitial pneuminitis with MPO-ANCA associated vasculitis
A 72-year-old woman with chronic renal failure and microscopic polyarteritis nodosa.
Chest radiograph (a) reveals a reticular pattern and ground-glass opacities involving mainly
lower lung fields. Pleural effusion and cardiomegaly are also seen.
High resolution CT (HRCT) of right lower lobe (b) shows thickening of the interlobular septum,
traction bronchiectasis, ground-glass attenuation, and pleural effusion.
The level of MPO-ANCA is elevated up to 640 EU.
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Fig.13 Pulmonary involvement of tuberous sclerosis
A 22-year-old woman with tuberous sclerosis.
Head CT (a) demonstrates periventricular calcification.
CT (b) shows enhancing large renal mass containing fat, representing angiomyolipoma
involving both sides.
CT(c) demonstrates multiple small cysts with imperceptible walls scattered in both lungs.
These likely represent early changes of lymphangiocleiomyomatosis.
(Courtesy of Dr. Masaki and Dr. Nosaka, National Center for Child Health and Development)

Fig.14 Newborn baby boy with Potter sequence
Chest radiograph shows bell shaped thorax,
pneumomediastinum and pneumothorax.
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Pulmonary Involvement of Hematological Disease

Yasuo Horikoshi

Division of Hematology and Oncology, Shizuoka Children’s Hospital

~(Abstract) —_————————

Children with hematological disease not uncommonly have pulmonary diseases, such as
infiltration of leukemic cells and opportunistic infections. We should pay attention to the possible
presence of pulmonary involvement during treatment of hematological disease and have proper
physical examination. The pediatrician must be also aware of chemotherapeutic agents that can
injure the lungs. High resolution CT (HRCT) should be done if chest X-ray, serologic test and
microbiological tests are not diagnostic in patients with opportunistic infection. We also should
decide on the necessity of invasive examination such as biopsy or bronchoscopy to make a
definite diagnosis before deterioration of respiratory symptoms. We should pass the patient data
to the radiologist and work together to make an accurate diagnosis. The study of HRCT would
be done which diseases of childhood lung involvement with hematological disease have benefit

or nol.

Keviwords - Hematological disease, HRCT, Pulmonary involvement
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Wi {2 ClEm O RE, PR, TER e 1idair bronchogram{EMilfaTER LD (F{E % . X
£y BREIZRDEMNET S5, BB Xy TR ORBR T, PR (LA RN & h

Table 1 Radiological differential diagnosis of pulmonary infiltration in childhood hematological qisease

chest X-ray cn

focal multiple  diffuse

| . Non-Infeclious

Infiltration of malignant cells
Leukemia Infiltration O O infiltrates with alveolar, interstitial, mixed
and peribronchial/perivascular patterns

leukostasis
Malignant lymphoma O G () nodular, bronchovascular, pnemonic-alveolar
[angerhans cell histiocytosis @) ) micronodular opacities as well as large
nodules and honeycoming
Fosinophilia O O > Dbilateral diffuse lesions
Pulmonary bleeding O ) phenomenan of sedimention with in the
secondary lobules
Pulmonary infarction O O wedge-snaped density
Sickle cell discase O O ) mosaic perfusion
Drug-induced O D O GGO with transition to consolidations,
intralobular septa, air trapping
ATRA O small, irregular peripheral nodules and pleural
effusions
Radiation @ GGO with transition to consolidations
(the parenchyma within the radiation field)
Gralt versus host disease (GVHD) O GGO and mosaic pattern
Bronchiolitis obliterans with C O nodules surrounded by a halo of GGO
organizing pneumonia (BOOP)
Pulmonary edema () thicking of the lymphatic vessels, Kerley lines
Interstitial pneumonitis O centrilobular nodules in GGO
Venoocclusive disease of lung O GGO and mosaic pattern
Engraftment syndrome () ND
Transfusion related acute lung injury O ND
ARDS (& extensive dependent intense parenchymal
opacification
[I. Infectious
Bacteria O & positive pnemobronchogram, GGO
Fungus O ) (> halo sign, air-crescent sign, cavity within area
of consolidation
Pneumocystis Carinii ' GGO and intralobular septa sparing out the
subpleural space
Tuberculosis @] O tree-in-bud sign, cavitated ill-defined nodules
Virus O ) GGO and mosaic pattern with affected and
non-affected secondary lobules lying
adjacent to one another
Legionella (@) O air space consolidation surrounded by GGO
Mycoplasma pneumoniae O & () mosaic perfusion, bronchiectasis, bronchial
wall thickening
Toxoplasmosis @) ) bilateral nodular pattern, GGO, pleural fluid

GGO © ground-glass opacification, ND © not described
(Modified from Tanaka K, et al'’ with permission)
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Table 2 Pulmonary complications in bone marrow transplantation®’

Complications Days after BMT

Pulmonary edema 1—30
DAH 1—30
Bacterial pneumonia 1—30
Aspergillus =30
HSV 1—30

CMV 31—100

Ps 31—100

Pcp 31—100

cop =31

Chronic GVHD >100
BO >100
DPTS >100
RLD =100
PAP >100
Vasculopathy >100

Incidence Pulmonary infiltrates
Unknown Diffuse
5% Dilfuse
20—50% Focal
20% Focal
5—T7% Diffuse
10—40% Diffuse
10—17% Dilfuse
<1% Diffuse
1—2% Diffuse

No infiltrates
No infiltrates

20—45%

6—10%

Unknown Diffuse
<20% No infiltrates
<5% Diffuse
<5% No infiltrates

Abbreviations : DAH, Diffuse alveolar hemorrhage ; HSV, herpes simplex virus ; CMV, cytomegalovirus,

IPS, Idiopathic pneumonia sydrome ; PCP, Pneumocyslis carinii pneumonia ;

COP, cryptogenic organaizing pneumonia ; BO, Bronchiolitis obliterans ; DPTS, delayed pulmonary toxic syndrome ;
RLD, restrictive lung disease ; PAP, pulmonary alveolar proteinosis.

(From Yen KT et al with permision)
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Fig.1

An 11-year-old boy with acute
myelogenous leukemia (AML) who
had prolonged cough. (a) Chest X-
ray shows no pulmonary lesion. (b, c)
CT shows small nodules in both
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Fig.2

A 13-year-old boy with acute lymphoblastic leukemia
(ALL) who presented with fever and slightly low blood
pressure revealed multiple drug-resistant pseudo-
monas pneumonia. CT shows consalidation with air
bronchograms in the right lower lobe.

Fig.3

A 23-day-old male infant with AML with respiratory
distress. His WBC count is 385000/u1. (a) Chest X-
ray shows diffuse bilateral ground glass opacities. (b)
Subsequent follow-up chest X-ray obtained after 8
hours. It shows progression of opacities. (c)
Subsequent follow-up chest X-ray obtained after 2
days. It shows further progression of the opacities
despite chemotherapy. He received pulse therapy for
3 days. Subsequent follow-up chest X-ray obtained
(d) after 3 days. (e) after 4 days. Chest X-ray shows
gradual recovery of opacities.
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Fig.4

A one-year-old girl with Langerhans cell histiocytosis.
(a) Chest X-ray shows cystic lesions in left lower zone.
(b, c) CT shows cystic pattern in left lobe and multiple
small nodules in both lungs. (Courtesy of Dr. K Muto,
Shimada Municipal Hospital)

Fig.5

A five-year-old girl with respiratory distress
after autologous peripheral blood stem cell
transplantation. Chest X-ray shows diffuse
bilateral increased interstitial markings. She
was diagnosed with drug induced lung
 disease by MCNU.
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Fig.6

A 12-year-old girl with peripheral neuro-
ectodermal tumor (PNET) who had cough
revealed radiation induced pneumonia.
Chest X-ray shows interstitial markings in
right upper zone.

Fig.7

A 17-year-old boy with ALL had mild
respiratory distress. He was allogenic blood
transplant patient who was diagnosed with
idiopathic interstitial pneumonia Chest X-
ray shows increased interstitial markings
with Kerley A and B lines.
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Fig.8 A 15-year-old boy, a cord blood transplant patient with refractory ALL who had respiratory
distress. (a) Chest X-ray shows diffuse interstitial markings. (b) Subsequent follow-up chest
X-ray obtained after 5 days shows diffuse bilateral ground glass opacities with air
bronchogram. He died of respiratory insufficiency. Autopsy revealed pathologic lesions of
fungus and adenovirus in both lungs.

Fig8 A 2-month-old female infant with AML who received
induction therapy developed respiratory distress. Chest X-
ray shows diffuse bilateral increased interstitial markings.
She was diagnosed with respiratory syncytial virus
pneumonia She progressed to ARDS and died of respiratory
insufficiency.
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Imaging of Pulmonary Lesions in Childhood Patients with Solid Tumor
Misako Hirai
Department of Pediatric Surgery, Institute of Clinical Medicine,
Graduate School of Comprehensive Human Sciences, University of Tsulkuba

ﬁl%jbi . o - - S =————
The aim of this paper was to present important and interesting findings in the radiographic
| studies of pulmonary lesions related to pediatric malignant tumor [or clinicians ; including
several short case reports from our experience. The images of metastatic pulmonary tumors
detected in Wilms tumor, hepatoblastoma, and rhabdomyosarcoma were described with some
clinical problems for us. A case of pleuropulmonary blastoma, one of the most important primary '
pulmonary malignant tumors, was difficult for clinical management because he had had
treatment for pyothorax. In the patients with veno-occlusive disease, especially, pulmonary veno-
occlusive disease after chemotherapy, chest radiograph and CT provided clues to the diagnosis.

Kevwords - Metastatic lung tumor, Pleuropulmonary blastoma, Veno-occlusive disease
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Fig.1 Metastatic pulmonary tumors detected in a one-year-old girl with stage | Wilms tumor
after chemotherapy

a . Enlarged left hemithorax of high-resolution enhanced CT image clearly shows a

mass in the left upper lobe.

b : Enlarged right hemithorax of high-resolution enhanced CT image demonstrates a

mass in the right lower lobe.
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Fig.2 Multiple pulmonary metastases in a one-year-old boy with hepatoblastoma
a : Unenhanced CT shows a huge hepatic mass with calcification. Enhanced CT
images demonstrate multiple pulmonary metastases. (before treatment)
b I Enhanced CT images show a hepatic tumor and a residual pulmonary mass
(arrow) after chemotherapy.

¢ : Enhanced CT shows that the residual pulmonary tumor increases in size (arrow)
after hepatectomy.
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Fig.3 Recurrent tumors detected in a boy with hepato-

blastoma after treatment (same patient with

Fig.2)

a . Enhanced CT demonstrates a small tumor in

ihe lett lower lobe. (2 years and 4 months old)

b : Enhanced CT image shows two pleural
masses : one is on pericardial pleura. another
is on the left diaphragmatic pleura. (2 years
and 11 months old)

> Unenhanced CT distinguishes a small mass
on the left parietal pleura(arrow). (3 years
and 3 months old)
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Fig.4 Metastatic pulmonary tumors detected in patients with rhabdomyosarcoma
a : Unenhanced CT images show small parenchymal opacities(arrowheads) in a 17-year-
old boy with rhabdomyosarcoma(arrowheads). These lesions are too small and too
indistinct to establish as for metastatic tumors by radiological examinations.
b : Radiograph and unenhanced CT images clearly demonstrate multiple pulmonary
metastases(arrows) in a 10-year-old girl with rhabdomyosarcoma.
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Fig.5 Carcinomatous pleurisy and peritonitis related to yolk-sac carcinoma in a 10-year-old girl
a . Chest radiograph shows bilateral massive pleural effusion.
b : Enhanced CT images demonstrate a huge ovarian tumor and disseminated masses with

ascites.
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Fig.6 Pleuropulmonary blastoma in a 2-year-old boy
Chest radicgraph and enhanced CT images demonstrate a huge mass with solid and
cystic pattern in the left thorax. The left lower lobe is unclear. It is necessary to make a

differential diagnosis from pyothorax.

Fig.7

Pleuropulmaonary blastoma in a 2-year-old

boy after surgical treatment (same patient

with Fig.6)

a : Chest radiograph and enhanced CT
reveal a encapsulated lesion showing
water density in the left thorax. It is
suggested that the lesion is recurrent
disease of pleuropulmaonary blastoma.

b : Enhanced CT demonstrates no residual
tumor after chemotherapy.
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Fig.8 Veno-occlusive disease occurred to a one-
year-old boy with rhabdomyosarcoma
treated with VAC regimen
Chest radiograph demonstrates pleural
effusion and cardiomegaly in a child with
severe veno-occlusive disease of the liver.
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Fig.9 Pulmonary veno-occlusive disease in a 5-year-old boy with Burkitt’s lymphoma after

chemotherapy

Chest radiograph demonstrates prominent proximal pulmonary arteries and pulmonary
congestion. CT images reveal bilateral smooth interlobular septal thickening, enlarged
central pulmonary arteries, a ground-glass attenuation and small pleural and pericardial

effusion.
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Broncho-Pulmonary Complications Associated with Graft-Versus-Host
Disease after Stem-Cell Transplantation
Noriko Sato, Kiriko Tokuda', Takeji Matsushita

Department of Pediatrics, International Medical Center of Japan
Department of Pediatrics, Ehime University'

F\AbefECU - - - -1

Over the past two decades, stem cell transplantation has been increasingly used in the
management of various hematological disorders and selected solid tumors. Pulmonary
complications occur in approximately 40 to 60% of patients after transplantation and affect |
overall survival. There are two different types according (o the onsetl of various pulmonary
complications : (1) early complications within the first 100 days alter transplantation, (2) late
complications occurring, more olten encountered after that time interval.

Although progress has been made in the diagnosis and management of respiratory
complications following transplantation, these are still frequently met and are a major cause of
death. The use of DNA amplification and other diagnostic techniques has allowed an earlier
detection of fungal and viral infections ; early antibiotic, antiviral and antifungal chemotherapy
has improved survival in those patients.

We should be aware of the late-onset noninfectious complications, including bronchiolitis
| obliterans and BOOP (Bronchiolitis obliterans organizing pneumonia), which occur in 10 to 20%
following this procedure.

Keywords © Infectious complications, Non-infectious complications, Chronic GVHD,
Bronchiolitis obliterans (BO)

F LI Ik LT pli 4 O R&E ':h] . GVHD (Graflt-versus-

host disease) & - & & IIL'L';'- Cd L. RO,

b | (11T R B T S U B 1111 B R 4 W VA B0 A WO 2 &2 OO il AL, S ) A oo fuli
& S IZE IO MIZMHS = >W T MBIz irbh W, BF O GERE, R ooz E1zkD

P s W £ SO T H THO, SEONRNE B XS D9 55 0EEOMRIY & 21 k1 5

D902 - Cns, oG A G L T Bl M 5 0 20T, GVHD R i 2%
bhasZ EiZdHs /L THAHH, K, FRZEY L, ZOEE LTS A RGYEIZ OIS,
MLZRiADOGIHEOT Y Fu—Liddg 5 20 ANRRER T, M PEGVHD & BRE U 2= s 28120 A
K& L A A IR i o MG D (ZIERBE A2 < INEEE OREA A 2,
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FERTTIE AR & RFE A O, i3 &
520 U E Wz Frl o, a3 F
F = 5 ORI O P A A Tl T A
[AIREFE AT RS R L 22 1 —ipflilus ik 5 3 B ER S,
Livxy PO E LT, Fr—
HEEDO T ) v ostfkiz ka L v By FADIy
WA T A, ZhAGVHD &S A, GVHDIZ & -
THIEMZIENOMETTHANFICR 6B T e hid 5.
ZhEFITLTHIMNR Y Y s izsETEFF—
0o onERIS & B HUME UL (GVLENYE © Gralt-
versus-leukemia effect) O {F{EE WIiF &, FEhf
IZh=-Tit, GVHDZWAizay te—LT3
AHFERIONK S 2 i 5, GVHINZIZEEGVHD
EEPEGVHDA S O |, i SR 7 ~100H , #
HE R RIE 100 H IS (60~70H L LA & O JE1E
LEWV) IS E S, M, NFDRE, LA ARk
FCHHOMEGVHDIZ AT L, Heh, NP, s
W & ool mifeszlnt . Wi 2 & ARy & 2 &
PSPEGVHDIZ RIIZ b 72 0 I EHEO L IRO Tz
Hd,
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1) BERHE (Table1)

FERT 00 E I S I AN R 2 5T 5,
Rt AL s L-Cod A e hius Al (Cyclophosphamide
L Buslfan &) O BOH#HEU total body
irradiaion 4 frbdr, Bpikguiii i & % |, 4§
A RO AU~ O W & 4 5. )
A7y 28— LT, £EETTORMH (14~
20010 . GVHD 1o Gtz i) 5] (Cyclosporine A
Methotrexate, FK5H067 &), GVHD % 58 & %

Table 1 Infectious pulmonary complications of

BMT
Early Complications

Bacterial pneumonia

Viral pneumonia
Cytomegalovirus (CMV)
Herpes simplex virus (HSV)
Human herpesvirus 6 (HHV-6)
Respiratory svneytical virus (RSV)
Parainfluenza virus
Influenza virus A and B
Adenovirus

Protozoa
Pneumocystis carinii
Toxoplasma gondii

Fungal pneumonia
Aspergillus spp
Candida spp

Late Complications

Bacterial pneumonia

Mycobacteria

Viral pneumonia
CMV
Varicella zoster

[Fungi pneumonia

Protozoa
Pneumocystis carinii
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3L {5 1% 00 B8 A U] (30~100H < B Vv
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1 b AFag A L2 (CMV) gD 10~
50% 12384 4 & uvbd, INEIMEMiZ: & L Co #
AMEOMIRBEERT A ERLEELIETH S,
CMVidtiFantigenemia, PCREEZ & A4 HvCd
BN Y AHHRIZ & O R fabR £ 50T
EAH L2k -4Y, HRCT Bt e 2 1)

. aspergillus Tl % < (Fangio-invasive
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2L AERSV, A ¥ 7Ny ¥ 2353 { 7T
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FEHL OGS 2

fER 1 (Fig.1) 2 sE5EOMDS (PR ER
PEFNMHS - IMML) . 3 @il s> 2 0 6
OIS A 17 5 S 40, P L, 2O
Hiliss> 250, DNAZ A Y T MR —
J-MJ F o —CORRA T U7z s Al T &
FOEREO T Y T — L T d - D,
day927 & 05N NG 2 B ONTmEpEE AL
AU KT & & MBLL 72, F£/2CMV anllgcnvmia
PCRE LT D CMVOBITTPENM 28 & d& b L
., Ay oo 5. X512
IIF-IIMJ\!&.’L:[LUJ fe A7 aA FruL 2k % i

Fig.1 JMML in a 4-year-old girl, Cytomegalovirus

pneumaonia after allo-BMT

a : Chest radiography

b I CT of the thorax.

Diffuse patchy-nodular opacities and ground-
glass opacity in both lungs.
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2) FEHAMSHHE (Table2)
FE i 2 S e e R 5 i & LClZcapillary
U AN
DAD) .
1ciiop;llhic pneumonia
syndrome) , Az EAHTF 50D, LAl
KEeOFAM A K], piTdLEE e U T o FOH i r”_ W
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UMb 222 L, WMIEARME L5260
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il (diffuse alveolar hemorrhage .
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[diopathic pneumonia syndrome
Idiopathic interstitial pneumonitis .
W=,

Table 2 Noninfectious pulmonary complications

of BMT

Early Complications
Capillary leak syndrome
Systemic inflammatory response syndrome (SIRS)
Acute respiratory distress syndrome
Veno-occlusive disease
Pleural effusions
Pneumothorax
Mediastinal emphysema
Diffuse alveolar hemorrhage (DAH)
[diopathic pneumonia syndrome
Radiation pneumonitis
Drug-induced pulmonary toxicity
Cytotoxic chemotherapy, other drugs
Pulmonary embolism/pulmonary vascular disease
Pulmonary alveolar proteinosis
Recurrence of disease (pulmonary/pleural)
Late Complications
Bronchiolitis obliterans
Bronchiolitis obliterans organizing pneumonia (BOOP)
Lymphocytic bronchitis/lymphocytic bronchiolitis
Lymphocytic interstitial pneumonitis
No classifiable interstitial pneumonitis
Diffuse alveolar damage
Restrictive ventilatory impairment
Airflow ubsiulullon

Fig.2 NK lymphoma in a 15-year-old boy, Pulmonary

tuberculosis after allo-BMT

a : Chest radiography

b : CT of the thorax.

Multiples small nodules in both lungs (miliary
pulmonary tuberculosis).
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Fig.3 CML in a 10-year-old-girl, Bronchiolitis obliterans after allo-BMT ; CT of the thorax
Focal or diffuse areas of decreased parenchymal attenuation contrasted against normal lung
(mosaic attenuation), focal air trapping. Expiratory CT views shows accentuate the air trapping
observed in bronchiolar areas and possibly persistent hyperinflation.
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Experience of Radiopaque Foreign Bodies in Childhood

—Movement of Radiopaque Foreign Body at the Time of Diagnosis
and Its Treatment—

Takehito Oshio, Masao Hino, Takahiro Asakawa, Hisamitsu Shinohara

Department of Pediatric Surgery, National Kagawa Children’s Hospital

L AbSH'uCJ Some foreign bodies depending on their form, location, and material have to be removed
quickly from their place. When a decision for removal has been made, the interval between diagnosis and
treatment is usually short but the foreign body has a chance to change its location. Before treatment, if re-
confirmation of its location, especially in the case of a radiopaque foreign body, is not done, the patient
will rarely receive unnecessary procedures such as general anesthesia and endoscopy. We experienced
four such cases among 100 radiopaque foreign bodies during the past 29 years.

Case 1: A four-year-old boy swallowed a dental prosthesis during treatment. A plain radiograph
finding showed a foreign body in his right bronchus. One hour later, he received general anesthesia for
removal of it, but it was found in his stomach. It was excreted 16 hours later.

Case 2 : A four-vear-old girl swallowed a small toy magnet. A plain chest X-ray film revealed it in her
right bronchus. Two hours later, general anesthesia was given to remove it. It had already moved into her
stomach. It was extracted using tube with a strong magnet.

Case 3: A three-year-old boy swallowed a 10-yen coin. The radiograph showed it in his upper
esophagus. One hour later performing an endoscopy under general anesthesia the coin was not found in
his esophagus. Fluoroscopy showed it was inside the stomach and it was removed using
gastroendoscopy.

Case 4 : A one-year-old female swallowed a clothespin spring. It stayed in her stomach for two days.
Four hours after its confirmation with a gastric contrast study, a general anesthesia was done. But, it had
already moved into her small intestine. It was excreled spontaneously after 18 hours.

| m\ Foreign body, Bronchus, Esophagus, Stomach, Radiopaque

B 2 200441 2 H2311, hEFZ00 T 2 200455 H21H
WIS 5 - T765-8501 1|||.'. 3T 2603
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Table.1 Materials of Radiopaque Foreign Bodies

Air Way System 9 Alimentary tract 89

Tooth 6 Coin 40
Dental prosthesis 1 Button battery 15
Injection needle 1 Pin 9
Fish hone 1 Safety pin 3

Spring ¢

Marking pin 3

Air Way to Stomach 2 Nail 2
Magnet 1 “Go” stone 2
Dental prosthesis 1 Others 12
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Table.2 Cases of Radiopaque Foreign Bodies

 Ages 0 1 2 3 4 5

8 9 10 11 12 Total

Male ¥ 12 F 11 &
5

{
Female 8 10 1 7 3

Total 15 22 8 18 10 7

7

1 3 3 2 1 3 64
1 36
2 3 3 2 1 3 100
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frL7z, €O, Yot 4 Vgl d 5 726102 TR L7 (Fig.5). K& &E5X4mATHH7:.
X% A T U 2z, a2 < Wi 2. REHICEERYTH LI BERICBHIL -
{EL T, RS Tl sl & 5 2 — KER

} Fig.2

Fig.1 Case 1 : Plain chest radiograph of frontal
view shows a dental prosthesis located in
the right bronchus.

Fig.2 Case 1 : Lateral view of chest X-ray film
shows the dental prosthesis in the airway
system.

Fig.3 Case 1 : Plain abdominal radiograph
reveals the dental prosthesis moved into
his stomach.

Fig.4 Case 2 : Plain chest X-ray film shows a toy Fig.56 Case 2 : Under fluoroscapy the magnet is
magnet in the right bronchus. removed from stomach the using a tube
extractor.
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Fig.6
Case 3 : Plain radiograph reveals a coin
located in his upper esophagus.

Fig.7
Case 4 : Gastric contrast radiography
shows a clothespin spring in her stomach.
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Primary Obstructive Megaureter, Discovered as a Large Abdominal Cyst
by Prenatal Ultrasonography : A Case Report

Tetsuro Kodaka' *, Takako Nishina", Takatsugu Murakoshi!

Department of Surgery, Tokyo Metropolitan Hachioji Children’s Hospital"!
Department of Pediatric Surgery, Facully of Medicine, University of Tokyo™'

EAbsrmu We report a case of primary obstructive megaureter without hydronephrosis, which was
discovered as an abdominal cyst by prenatal ultrasonography. A large abdominal cyst was detected by
prenatal ultrasonography at 21 weeks and 4 days of gestation. It grew rapidly from 37 weeks. Caesarean
section was performed at 38 weeks and 3 days when a boy was born. His abdomen was too distended for

him to breathe freely. Abdominal CT showed a large cyst occupying almost all the abdominal cavity.
Since bilateral kidneys seemed normal, we considered the cyst to be mesenteric or omental origin and
performed laparotomy. Al operation, we found it originated from the right urinary system. After the
drainage operation, we discussed why he had no hydronephrosis despite his megaureter. We supposed
his right urinary system should be completely duplicate, and performed the second operation. But the
operative findings showed his right urinary system was composed of double renal pelvises and a single
megaureter.

Some cases of primary obstruclive megaureters are reported to be discovered as abdominal cysts.
We should take into consideration that many large abdominal cysts of the male are derived from
disorders of the urinary system.

Ke} wmds J Megaureter, Abdominal cyst, Prenatal diagnosis, Ultrasonography, Hydronephrosis
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black arrowhead : cyst
white arrowhead : bladder
small arrow : left kidney
large arrow : right kidney

Fig.1 Fetal ultrasonography (at 24
weeks and 4days of gestation)
Beside the bladder, a 3 >X 4 cm sized
cystic lesion is shown. The right
kidney looks normal.

black arrowhead : cyst
small arrow : left kidney
large arrow : right kidney

Fig.2 Abdominal CT (plain)
It shows a big cystic lesion occupying
almost all the peritoneal cavity, same
as abdominal ultrasonography. The
bilateral kidneys seem to be normal,
so we judged that it was not related
with the urinary system.
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Fig.3 Ureterography
It shows the narrow right ureter following the
large cyst. It also assures us of the passage
to the bladder.
arrowhead : bladder
arrow : right ureter
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Fig.4 Abdominal enhanced
CT (a : early phase, b :
delayed phase)

Right double renal pelvises
are shown along inside and
outside. It is suspected to
be duplication of urinary
system.

arrowhead : left renal pelvis
arrow : right duble renal

pelvises
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Fig.5 Operative findings of the second operation
Laparctomy reveals the single megaureter following
the right double renal pelvises.

The megaureter is shown to narrow abruptly
proximal to the bladder.

arrowhead . megaureter

arrow . right kidney

Fig.6 Postoperative ureterography
(7 months after the second
operation)

The lower part of the ureter is still
narrow, so that the passage to
the bladder is not enough and the
ureterostomy is not yet to be
closed.

arrowhead : duble renal pelvises
arrow . narrow segment
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Table 1 Differential diagnosis of abdominal cyst

Anomaly Location Appearance Other anomalies Gender
Choledochal Right upper Single cyst near gallbladder, Rare Usually
dilated adjacent hepatic ducts female
Hepatic In liver Usually single None Usually
female
Mui!luysht wn.ll Dorsal, left, Cysts of var 11!3]1* size, w}m l1 Various syndromes Either
disease and/or right are noncommunicaling
Hyvdronephrosis Dorsal, left, Often multiple communicating Other GU anomalies Usually
and/or right cysts with renal fossa male
Megaureter Lateral Often tubular communicates Other GU anomalies ; Usually
with kidney or bladder associated obstructed, male
enlarged bladder
Ureterocele [n bladder Single cyst or “separated” Hydronephrosis, Usually
bladder megaureler, MCDK male
Megacystis- Mid-abdomen [ncreased bladder, Dilated bowel Either
microcolon- hydronephrosis, megaureter
intestinal
hypoperistalsis
svndrome
Meconium In mid-abdomen Thick or calcified wall ; Associated bowel Either
pseudocyst echogenic debris obstruction
. Dependent on site “Double bubble™ to dilated Common; trisomy 21 Either
Bowel atresia .
of ol)stmuum I)uwe]
Mesenleric/ '.\flnbllc. middle Variable : Hll’hll] large, None I ither
omental umloullm septated
Ovarian Pelvis, lower Unilocular, round, occasional None Female
seplae ; bilateral uncommon
Umbilical vein Cord insertion Single “cyst”, Doppler venous  High MSAFP, Either
varix flow stillbirth
Urachal Ventral Smooth cyst, communicates None Either
with bld(l(lu
Sacrococeyvgeal Off coceyx with Usually solid but may be L\'HllL None Either
teratoma both internal and
~exter nal exte ntum
Anterior Sacral Cystic to complex CNS malformations Either
meningocele
Pelvis, Cyst or solid Frequent GU Female

Hydrometrocolpos

retrovesical
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Table 2 Classification of megaureter

1. Refluxing megaureter

Primary- bladder/urethra normal, e.g. lateral ectopia, postop. reflux
Secondary- bladder/urethra abnormal, e.g. bladder neck constracture, urethral valves, stenosis

2. Obstructive megaureter
Primary- instrinsic ureteral obstruction

Mechanical obstruction- stricture, ectopia, ureterocele
Functional - muscular defect, adynamic extravesical ureter

Secondary- extra-ureteral obstruction :

Extrinsic ureteral compression- trauma, tumor, fibrosis, vascular

Infra-ureteric obstruction :
Bladder- neuropathic

Urethra-valves (adynamic transmural ureter)

3. Non-refluxing, non-obstructive megaureter

Primary- dysmorphic ureter, e.g.prune belly syndrome, megacystis, megalourethra

Secondary- metabolic, toxic, decompensated :
Polyurea or hypokalemia- Bartler's syndrome

Infection- endotoxin aperistalsis
Postop.- remains dilated, irrecoverable
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Hepatitis A Complicated by a Thickened Gallbladder Wall

Yoshifusa Abe, Yuko Koyasu, Taeru Kitabayashi, Shuichiro Watanabe, Yasuhei Odajima,
Kenji Sadamasu®, Takayuki Shinkai"

Department of Pediatrics, Showa University School of Medicine
Tokyo Metropolitan Research Laboratory of Public Health"

Absrrm‘t—| We describe a 9-vear-old Japanese boy with hepatitis A. Acute hepatitis A in our patient was
characterized by jaundice, an increase in AST and ALT, a positive serologic test for the IgM antibody to
HAV, and negative serologic test for hepatitis B, C, infectious mononucleosis, cytomegalovirus infection,
and mycoplasmal infection. Ultrasonography showed a thickened gallbladder wall without pericholecystic
fluid in transverse projection. Computed tomography indicated a gallbladder wall of more than 10 mm
thickness. Gallbladder wall thickening appears as a thin rim ol enhancing mucosa, surrounded by a
thicker zone of near-water attenuation, representing submucosal edema. We also studied a viral strain
collected from a serum sample ol our patient. The nucleotide variation within a 168 base region encoding
the putative VP1/2A was not detected and the viral strain was classified as subgenotype [A.

While epidemics of hepatitis A have not occurred recently in Japan, cases of hepatitis A are not
infrequent. We should still pay atlention to hepatitis A.

[ Ke_\mfrﬂﬂ Hepatitis A, Genotype, Pediatric case, Epidemic, Thickened gallbladder wall

Introduction -
may be enlarged ; even acute pancreatitis or
Hepatitis A virus (HAV) is a member of the myocarditis has been reported, although rarely"

Picornavirus family. HAV infections occur This study reports a child with hepatitis A

throughout the world but are most prevalent in whose gallbladder wall was remarkably thickened

developing countries, In addition to the liver, other during the acute phase of the disease. We also

organ systems can be affected by HAV infection. investigated the HAV genotype in serum from the

For example, regional ]ym[)h nodes and the sp]veu patient.

BERAZGEH 2003412201, ka2 H © 20049 3 J130H

LG T Yoshifusa Abe, M.D., I)epurlm(-nl of Pediatrics, Showa University School ol Medicine,
Hatanodai 1-5-8, Shinagawa-Ku, Tokyo 142-8666, Japan.
TEL : +81-3-3784-8565 [FAX : +81-3-3784-8362 [i-mail : YoshifusaA@aol.com
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Case report

On March 22, 2002, a 9-year-old Japanese boy
was taken by his mother to a physician because of
fever. The patient was diagnosed as tonsillitis. On
March 31, he ate sushi and by April 2, began
feeling easily tired. Then, on April 4, he ate sushi
again. The day after, he lost his appetite. On April
8, he became nauseated and vomited once. Then,
on April 12, he vomited again and began to have
right upper quadrant pain and systemic itching.
The urine was noted to be dark-colored. He was
taken by his mother to a physician again. Because
his blood chemistry revealed high levels of total
bilirubin at 4.0 mg/dl, aspartate aminotransferase
1119 1U/1 and alanine aminotransferase 1668 1U/1,
he was referred to our hospital.

On admission, his body weight was 44 kg,
height was 143 cm, body temperature was 36.4°C,
pulse was 96 per minute, respiration was 20 per
minute, blood pressure was 110 mmHg systolic
and 68 mmHg diastolic, bulbar conjunctiva was
slightly icteric, heart examination was within
normal limits on ausculation, the liver was palpable
3 c¢m below the costal margin, smooth and of
normal consistency, and the gallbladder region
was slightly tender on pressure. The laboratory
test results are shown in Table 1 and 2. Hepatitis
studies were negative for hepatitis B, C, infectious
mononucleosis, cytomegalovirus infection, and
mycoplasmal infection. However, acute HAV
infection was diagnosed by detecting immuno-
globulin M (IgM) antibodies (anti-HAV) by
enzyme immunoassay. Urinalysis showed
bilirubinuria.

Abdominal ultrasound of the gallbladder
revealed a thickened wall without stones (Fig.1). A
contrast-enhanced computed tomography (CT)
scan of the abdomen also indicated a thickened
gallbladder wall (Fig.2).

Although antibiotics were administered
because of signs of cholecyslilis, the patient mainly
rested and displayed symptomalic improvement.
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Table 1. Hematological values on admission

Red-cell count 456 X101/ 100
Hemoglobin 13.0 g/dl
Hematocrit 37.5 %
White-cell count 5.8X10%/ ¢
Differential count
Neutrophils 52.0 %
Lymphocytes 39.0 %
Monocytes 8.0%
ILosinophils 1.0 %
Platelet count 30.3X10Y/ e

Table 2. Blood chemistry values, coagulation tests,
and serological data on admission

Total protein 7.6 g/dl
Albumin 3.7 g/dl
Thymol turbidity test 350U
Zine sulfate turbidity test 2050

Total bilirubin
Direct bilirubin
Urea nitrogen
Creatinine

4.4 mg/dl
3.1 mg/dl
4.5 mg/dl
0.4 mg/dl

Sodium 137.2 mEq/1
Potassium 4.5 mEq/1
Chloride 103.2 mEq/1
Aspartate aminotransferase 425 1U/1
Alanine aminotransferase 1105 [U/1
Lactic dehydrogenase 1450 [U/1
Alkaline phosphatase 1027 1U/1

v —glutamyl transpeptidase 171 1U/1
Leucin aminopeptidase 1450 1U/1
Calcium 8.9 mg/dl
Glucose 107 mg/dl
Ammonia 43 pegr/dl
C-reactive protein < 0.2 mg/dl

[gM anti-HAV (EIA) 4.9 (posilive)
Prothrombin time 90 %
Activated partial thromboplastin time  30.9 seconds
Fibrinogen 226 mg/dl

HAV, hepatitis A virus ; EIA, enzyme immunoassay

Now, the patient is well and free from hepatitis A.
We also investigated a viral strain. To analyze
the sequence, viral RNA from serum was extracted.
The semi-nested PCR targeting the VP1-P2a
regions followed by sequence analysis was
performed? . Primer sequences BR-5, BR-9 and BR-
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Fig.1 — Fig.2
Ultrasonography showed a thickened Computed tomography indicated a gallbladder wall of
g;ni‘lbluddvr wall without pericholecystic more than 10 mm thickness. Gallbladder wall
fluid in transverse projection (arrows). A thickening appears as a thin rim of enhancing
minor axis of the gallbladder measured mucosa, surrounded by a thicker zone of near-water
approximately 4 c¢cm. Partly hypoechoic attenuation, representing submucosal edema. The
gallbladder wall and no gallstones were presence of small structures was enhanced within the
detected. wall (arrows). Ascitic fluid was not elicited.

& were derived from published sequences” . BRY

was used for reverse transcription. Outer primer

sets were BR-5 and BR-9 [or the VP1-P2a region.
The inner primer selt was BR-6 for the VP1-P2a
region. The nucleotide variation within a 168 base
region encoding the putative VP1/2A was not
detected and the viral strain was IA subgenotype.

Discussion

In our case, the right upper quadrant pain and
jaundice were suggestive of cholestasis.
Furthermore, contrast enhanced CT scan showed
apparent pericholecystic fluid. However, his acute
infection was diagnosed by accepted methods,
indicating that the jaundice was induced as not
cholestasis but a secondary condition from injury
in viral hepatitis. Goldstein et al. suggested three
clues that allow CT to distinguish a pericholecystic
fluid collection from a gallbladder wall thickening™.
The first clue is detection of two concentric
enhancing rims with intervening low density
material. The second clue is to identify small

enhancing punctate structures within the apparent
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fluid. The final clue is recognition that an
inflammatory pericholecystic fluid collection is
typically focal whereas gallbladder wall thickening
is typically diffuse. The [irsl and second clues were
consistent with our patient.

A normal gallbladder wall is no more than 3
mm thick?™. CT revealed a remarkably thickened
gallbladder wall, maximum measurement of which
was 14 mm in our case. There are a few reports of
gallbladder wall thickening associated with

hepatitis A infection”™ "

. As in these reports,
pathogenesis of the thickened gallbladder wall in
our patient was not clear. Juttner et al. reported
that thickening of the gallbladder wall may be
secondary to the inflammatory process in the
adjacent liver” . Yamada et al. discussed
associations with mononucleosis syndrome in
which immunologic reactions might cause
gallbladder wall thickening”. Furthermore, they
also reported that hypoproteinemia and
hypoalbuminemia were pathogenic mechanisms.
However, our data were not consistent with their

report. As another possibility, Sharma et al.



reported direct invasion by the hepatitis virus®.
We had too few patients to attempt any correlation
between the etiological agent and gallbladder wall
thickening. Clarification of the pathogenesis of
gallbladder wall thickening due to hepatitis A
recuires further study.

CT revealed a remarkably thickened
gallbladder wall in our case. However, CT radiation
dose optimization is an important issue. The
benefit to the patient of an accurate diagnosis
should always he balanced against radiation risk
and thereby, il possible, we should reduce
radiation dose due to CT ',

Robertson et al. reported a comprehensive
analysis of sequence data derived [rom the VP1/2A
junction region, resulting in the definition of seven
unique genotypes (I to VID'. Four of these
genotypes (I, 1L, I, and VII) have been associated
with human disease'",

According to the investigation of the public
health center from March 25 to April 19, 22
patients including our patient and his mother were
also suffering from hepatitis A. Of the total 22
patients, 19 were male and 3 were female. Our
patient was the only pediatric case. They all ate
sushi at the same sushi shop. Individual viral
isolates were assembled from clinical specimens
containing HAV (stools or serum). Of the total 22
patients, 17 patients who included 15 males and 2
females were investigated for the viral strain. The
viral strain from the specimens of all these patients
was classified as IA subgenotype. Therefore, there
was an epidemic of hepatitis A. Our findings that
the majority of HAV in our patients is of
subgenotype IA is consistent with the previous
report™’,

To our knowledge, there are no reports that
genomic differences of HAV are responsible for
the gallbladder wall thickening. Fujiwara et al.
suggested that viral factors might be involved in
determining the severity of the disease. However,
they reported that disease severity was not

associated with the HAV genotype-determining
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region'" ' It was not clear whether genotypes

would correlate to the pathogenesis of gallbladder
wall thickening in this case. Thereflore further
analysis is required.

While epidemics of hepatitis A have not
occurred recently in Japan, cases of hepatitis A are
not infrequent. We should still pay attention to
hepatitis A. .
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