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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.
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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



Vol.20 No.2, 2004 89

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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