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Diagnosis of Intrathoracic Masses by Plain Radiographs

Kunio Odagiri

Yolohama Aobadai Clinic

—@ehe —
Plain radiography is the first step of imaging of various diseases, including mass
lesions, of the chest in children.
Discussed were the merits and shortcomings of plain films, especially as compared
| with CT, characteristics of chest masses of children, and points of interpretation.

Kevwords - Chest radlography, Chlldren, Mass
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Fig.1
Chest radiograph of 6-month-old girl with suspected pneumonia showing a
mass below the dome of the right diaphragm (arrow). The mass is visible
because it is in contact with the lung which is more dorsal than the liver at
this level. This single frontal chest film indicates that the mass is in the
posterior mediastinum.

XL O MR A & AR Td B

Fig.2a® 4 e WU X gtiialhe sz (g cid o
HEr - RGO MiEis A 6 h s, &
SR AL, [ERIZHEL - IMBEA AL T
O, A SRR T H 5 T & w5

CT(Fig.2b) T, MisinMagsEizin< e, 14
VBT A L3 Z &6, JNEZ M0 S 5

ZEBEEDNR S UGS T ORI E
Ll oisd,)

Fig.2c . ¥ v F 2 9 & TN~ O P RliA8 A
BhA, N#HRREoO i e LTE, CTE
TR A0 T &, g Th s
DHIZHEEOTEL D AR AEOEOREHI A D
352 & R ONEINGETY, (R, (R EIZk D
T—=F7 72 P AT B A R S

ZEAETFENS, LA FITS

Vol.17 No.1, 2001 3

Fig.8a: 2@ 1iiilidmA S EhTinva &
FT =S L ERTHEEL 2. il
S emiCEER L, FERANL TS, K
MONA , KEENERWRE (£-1327200#H)
HEEHIBD . JCOD T 1 I L TENESO ST A1 b
T A

Fig.3b : CT T il 58 A W ARk — Ao Ak
PENES Tz 2 TWB D00 b s, (IKIRED
Oy OCTIUEE PR EIZIERICTH S, Tils
TOpIEME AR 2 e, XA LR o s
MEREA MG 2 I AR & THUE E Tz bl
O A& LT, Langerhans cell histiocytosis!Z 5 {Jf
I A SRR IO e akdb s S, 2
OAablid . XF LRI TE R T & il
PHENIN A EOT, CTAEMZIrbhih s &
ST ST »i[;‘&’)'(ﬁ&ll*-")ﬂé T2,

-Cdh -7z,

(9



4 HANSL e 2

> Chest film in PA view of a 4-year-old boy
shows a pneumonia-like density in the left
lung field. Closer observation reveals
widening of the adjacent intercostal space,
suggesting that the lesion really is a mass in
the chestl wall.

. On CT, the mass is broadly based on the
chest wall forming an obtuse ancle with it,
indicating its epicenter is in the chest wall,
rather than in the lung. (Periosteal reaction
is visible in the original image.)

. Bone scan shows increased tracer
accumulation in the right ribs. (Courtesy of
Professor K. Munechika, Showa University )
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a . Frontal view of a one-year-old
girl, who came to the hospital
because of cyvanosis which
developed only when she is
carried on her mother’s back.
The volume of the totally
opacified right hemithorax is
increased, suggesting a
massive pleural effusion
and/or a huge mass lesion.
On the original film, the
density of the opacity was
slightly inhomogeneous.

. CT shows a large mass filling
the right hemithorax. The
attenuation of the low density
portion of the mass is approxi-
mately the same as that of
the subcutaneous fat tissue.
The mass was proved to be a
teratoma at operation.
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Fig.4

a - A d-year-old boy presented with
a left lung mass with lobulated
margin. A hamartoma was
suspected, although it is rare in
children and no popcorn calcifi-
cation is seen. The parents
refused surgery.

b : After one year, the mass is
slightly enlarged, The patient
subsequently was lost to follow
up.

¢ . After 3 years, he came back
with even larger masses. He
was transfered to another
hospital and died. (Courtesy
of Dr. S. Kawai)
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Fig.5

a . The PA view of a newborn boy
shows a large round soft tissue
mass. The entire margin of this
mass, which may be mistaken
for a mediastinal mass, is clearly
visible. The margins of mediastinal
masses are seen on plain X-ray
films because they are in contact
with the lung. The margin of
mediastinal masses can not be
touching the lung entirely, and
this single view indicates that
the mass is in contact with the
air outside the body.

b! The lateral view shows a
meningomyelocele protruding
posteriorly (arrows),
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Fig. 6
a . A frontal view of a 4-year-
old girl with fever since 2
weeks before showing a
relatively well demar-
cated large round density
in the right lung. It is
difficult to differentiate
this shadow from a mass

at this point.
b : Ten days later (a), only
residual smaller and
indistinct density is seen.



Fig.7
This is a 12-year-old girl with episodes of stridor. The frontal chest film (a) shows overaeration of
the right lung with increased radiolucency and volume. A radiograph taken at different time (b)
shows the left lung to be more radiolucent than the right. These findings suggest a process causing
narrowing of the bronchus near the tracheal bifurcation causing air-trapping of either the right or
left lung. The most common cause of such mechanism in children is a foreign body in the bronchus.
But it is unlikely at this age. A mass compressing the main bronchus was suspected. CT (c) was
taken, which demonstrates a cystic mass with a well demarcated thin-walled capsule containing a
homogeneous water density, which was proved to be a bronchogenic cysl. A lung window image (d)

1)

shows increased lucency of the left lung.
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Differential Diagnosis in Pediatric Intrathoracic Masses with CT

Hiroko Hara

Department of Radiology, Kivose Children's Hospital

-~ (Abstract - : : =

Intrathoracic masses arising from mediastinum, pleura, and lungs are a frequent
diagnostic problem in children. The differential diagnosis includes neoplasm, congenital
anomaly, inflammatory masses, vascular anomaly, and traumatic masses. Both location and
internal textures of the masses are essential in establishing the proper diagnosis. The
mediastinum is the most common location of pediatric intrathoracic masses. Dividing the
mediastinum into three compartments, localizing the tumors to the specific area could be
useful to analyze the masses and to limit the number of the differential diagnostic
possibilities. Most pulmonary masses are benign, and inflammatory lesions.

Most intrathoracic masses are first identified by chest radiography. Further evaluation is
required by cross sectional imaging with CT or MR. CT clearly demonstrates the location,
morphology, tissue characteristics, and the extent of the masses. In children, CT is
preferred to evaluate intrathoracic masses following chest radiography, requiring shorter
scan time compared with MR. MR demonstrates better definition of intraspinal extension of
posterior mediastinal neurogenic tumors, and vascular malformations or tumors.

The purpose of this paper is to provide an overview of the spectrum of the pediatric
intrathoracic masses with CT to define the accurate diagnosis and to elaborate the
differential diagnosis.

Keywords . Intrathoracic mass, CT, Children
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FETER 28 4T,
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Table 1 Mediastinal masses (madified from reference 3.)

2N A TG
cell histiocytosis (LCH) ,
HFHRETENDH,
AT IR 0 LI 25455 <

[fillfi . Langerhans
Vo SN 0
03] 3 N e R P T A
ZheT

hamartoma,

mesenchymal tumors
lymphangioma-hemangioma
lipoma

phrenic nerve tumor
pericardial cyst or tumors
cardiac tumor

hamartoma,

mesenchymal tumors
Iymphangioma-hemangioma
vigus nerve tumor
pericardial cyst or tumors
cardiac tumor

ctiology anterior mediastinum middle mediastinum posterior mediastinum
normal thymus, thvmomagaly ectopic thymus Ectopic thymus
thymic cyst enteric cyst, neuroenterie cyst enteric cyst, neuroenteric cyst
congenital Morgagni hernia bronchogenic cyst bronchogenic cyst
Esophageal anomaly lateral meningocele
(hiatus hernia, achalasia, chalasia) | Bochdalek hernia
pulmonary sequestration
| malignant lvmphoma, leukemia malignant lvmphoma, leukemia neurogenic tumors
| teratoma ymphadenoparthy (neurnblastoma
malignant germ cell tumors wrimary or metastatic) ganglionceuroblastoma,
Langerhans cell histiocylosis Langerhans cell histiocytosis ganglioneuroma, PNET)
thymolipoma malignant lymphoma, leukemia
seminoma teratoma
thymoma Langerhans cell histiocytosis
neaplasm thyroid or parathyroid tumors ‘ thyroid or parathyroid tumors

hamartoma,

mesenchymal tumors
lymphangioma-hemangioma
pheochromocytoma
melanoma

thoracic duct cyst

mediastinitis mediastinitis mediastinitis
inflammatory | lymphadenopathy ymphadenopathy lvmphadenapathy
spondylitis
hematoma hematoma hematoma
traumatic - sternal fracture diaphragmatic rupture spinal fracture
thymic hemorrhage
ancurysm of sinus Valsalva aneurysm of aorta or ductus aneurysm of descending aorta
; anomalous vessels dilated SVC or [VC dilated azygos or hemiazygos vein
vascular e I ccole &
anomalies of great vessels
pulmonary varix
sarcoidosis sarcoidosis sarcoidosis
others

extramedullary hematopoiesis

SVC:

supe rior vena cava

IVC : inferior vena cava

PNET

: primitive neuroectodermal tumor
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a o A 6-month-old girl. Unenhanced CT showed thvmus (T) with homogeneous density similar to
that of skeletal muscle, and slightly greater density than that of great vessels (V).

b @ An 8-month-old boy. Enhanced CT demonstrated thymus (T) extending to the posterior

mediastinum on both sides (arrows), representing ectopic thymus.

T BT

Fig.2 Mature teratoma, a 12-year-old boy
Frontal chest radiography (a) demonstrated wide mediastinum (arrows) with hilum overlay sign,
accounting for anterior mediastinal mass. Enhanced CT (b) revealed well-defined cystic mass
containing fat (arrow) and calcification (arrowhead) with thick wall abutting thymus.
A ascending aorta, S @ superior vena cava.

Fig.3 Non-Hodgkin's lymphoma, lymphoblastic
lymphoma, a 7-year-old boy
Enhanced CT showed inhomogeneous anterior
mediastinal mass (L) with small low density
area. Large amount of pleural effusion (E) and
pleural dissemination (arrow) were also
obtained.
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Fig.4 Langerhans cell histiocytosis, one year old boy
Frontal chest radiography (a) demonstrated wide mediastinum with nodular margin, and an
expansile osteolytic rib lesion (arrowhead). Enhanced CT (b) revealed thymic involvement (T)
with inhomogeneous density, and another expansile osteolytic rib lesion (arrow), consistent with
LCH.

Fig.5 Thymeolipoma, a 3-year-old girl
A large anterior mediastinal mass was seen on frontal chest radiography {a). Enhanced CT (b)
showed a huge solid mass conlaining small low density areas, simulating lymphoma. There was no
obvious fat attenuation in any of the low density areas on CT. H : heart

Fig.6 Thymolipoma, a 9-year-old boy
A large fally mass (arrows) wilh some solid
components was identified in the left anterior
to middle mediastinum abutting the thymus
(T) on enhanced CT.
( Courtesy of Dr. Kanto, Ageo Kousei
Hospital, Saitama.)
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Fig.7 Lymphangioma, a 7-year-old boy.
Enhanced CT demonstrated anterior mediastinal cystic mass (arrows) extending to the anterior
chest wall. Septum (arrowheads) was seen within the mass. No enhancing area corresponding
to hemangioma was noted in the mass.
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Fig.8 Tuberculosis, a 4-month-old boy

Frontal chest radiography (a) showed narrowing and caudal displacement of the left main
bronchus (arrows) suggesting hilar lymphadenopathy. Enhanced CT (b) demonstrated left hilar
and subcarinal lvmphadenopathy (arrowheads) with caseous necrosis.

Fig.9 Mediastinal bronchogenic cyst, a 6-month-old boy
a . The trachea (arrows) was smoothly displaced to the right.
b : Note a round unilocular cystic mass compressing the trachea in the thoracic inlet. Attenuation
value of the cystic mass (M) showed 30 HU reflecting mucinous content.
T : trachea, Arrowhead : Nasogastric tube in the esophagus.
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Fig.10 Neuroblastoma, a 4-year-old girl . : -
Enhanced CT demonstrated a large posterior Fig-11  Ganglioneuroma, an 11-year-old boy

mediastinal mass with calcification (arrow). Enhanced CT revealed a large posterior medi-
The trachea (T) was displaced and narrowed astinal mass with poor contrast enhancement
by the mass. Note the mass extending into compared with the neuroblastoma seen in
spinal canal (arrowhead). Fig.10. No calcification was seen. CT failed to

show intraspinal canal extension demonstrated
by MRI (not shown).
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Table 2 Lung and pleural masses (modified from reference 3.)

lung I pleura

inflammatory masses pleural effusion
(round pneumonia, tuberculoma, lung abscess, atypical | pyothorax
measles pneumonia, fungal pneumonia, inflammatory

pseudotumor, septic emboli)

parenchymal bronchogenic cvst

pulmonary sequestration

bemgn bronchial atresia

papillomatosis

hamartoma

cystic mesenchymal hamartoma

hemangioma

pulmonary AV malformation

metastatic twmors metastatic tumors

(Wilm's tumor, osteogenic sarcoma, Ewing sarcoma, malignan lymphoma, leukemia
alien: rhabdomyosarcoma, neuroblastoma) direct invasion from chest wall tumors

malignant bronchial adenoma (Ewing sarcoma, PNET, rhabdomyosarcoma)
pulmonary blastoma methotelioma
bronchogenic carcinoma

more common diseases
PNET : primitive neuroectodermal tumor
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Fig.12 Inflammatory pseudotumor, an 11-
year-old asymptomatic girl

There was a round soft tissue mass in the left

lower lung with mild enhancement. No tumor

calcification was seen.

Fig.13 Pulmonary metastases, a 15-year-old

boy with left femoral osteogenic
sarcoma
Two pulmonary metastatic nodules in both
lungs showed extensive ossification usually
seen from osteogenic sarcoma.
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Fig.14 Mucoepidermoid carcinoma
a + A 10-vear-old girl presented with recurrent pneumonia involving the left lingula division.
b ! Enhanced CT demonstrated a mass (arrow) occupying the orifice of the lingula bronchus with
moderate enhancement.

1 Fig.15 Intralobar pulmonary sequestration
A Z-year-old girl presented with recurrent pneumonia. Frontal
chest radiography (a) demonstrated a consolidation
involving left lower lobe (LLL) with air-fluid level.
Enhanced CT (h) showed a multilocular cystic mass in LLL.
An aberrant vessel (arrows) ran into the mass, suggesling
sequestration. Selective angiography (c¢) confirmed the
aberrant vessel (arrow) recognized on CT.
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Fig.16 Extralobar pulmonary sequestration
A l-vear-old boy also presented recurrent
pneumonia, An enhancing solid mass in the
right posterior mediastinum was identified on
CT. Note an aberrant vessel (arrow) seen
just prior to the vertebral body.

Fig.17 Ewing’s sarcoma, a 14-year-old boy
with mass in the right low back

Irontal chest radiography (a) showed an
opaque right hemithorax. Enhanced CT (b)
demonstrated a sofl tissue mass surrounding
right 11th rib with periosteal reaction. Also
note pleural dissemination and pleural
effusion in the right hemithorax.
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Differential Diagnosis of Pediatric Intrathoracic Masses on MRI

Kimio Kanegawa

Department of Radiology, Kobe Children’s Hospital

—(Abstract)

Intrathoracic masses in the pediatric population are classified as chest wall, mediastinal
and lung masses, according to their locations. Mediastinal masses are most common in
children. They locate in the anterior, middle, posterior mediastinum or between two or
three compartments. Teratoma (germ cell tumor) and malignant lymphoma are included in
the anterior mediastinum, foregut duplication cyst in the middle or the posterior
mediastinum, neurogenic tumor in the posterior mediastinum and lymphadenopathy in any
of the three compartments. Chest wall and lung masses are rare. Chest wall masses include
Ewing sarcoma and primitive neuroectodermal tumor, etc, as primary skeletal tumor and
hemangioma, rhabdomyosarcoma, etc, as soft tissue tumor. Lung masses include
pulmonary blastoma and metastatic tumors. MRI can divide these masses into cystic or
solid lesions according to signal intensity, especially on T2 weighted images. Practical
differential diagnosis is made based on the location of the masses and the established
prevalence of tumors in each compartment. MRI is useful to confirm the location and the
extension of tumors.

Keywords © Intrathoracic masses, Children, MRI
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Fig.1

a . Axial T1 weighted image (977.5/15) of a
12-day-old boy shows normal quadlilateral
thymus. Signal intensity is homogeneous
and slightly higher than that of chest wall
musculature.

b Axial T1 weighted image (748.1/15) of an
8-year-old boy shows that the thymus is
triangular and homogeneous. Signal

intensity of the thymus is slightly higher

than that of muscle.
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Fig.2 Posterior mediastinal thymus in a one-
year-old boy
a . Axial T1 weighted image (666/26) shows
normal homogeneous thymus in the anterior
mediastinum with posterior extension
between the right brachiocephalic vein and
trachea. Signal intensity of the thymus is
greater than that of muscle.
b: On axial T2 weighted image (1,372/90),
the signal intensity of the thymus is slightly
higher than that of fat.
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a) Il (thymic cyst) © thymopharyngeal
duct®IFRiZ L 02 U 2 KPS IC, iGA:
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%, T15RMI% TIRE S, T2wmM% THiE S %

Fig.4 Mature teratoma in a 10-year-old boy
a:Axial T1 weighted image (500/9) shows
anterior mediastinal heterogeneous signal
intensily mass. Increased signal intensity

B

Fig.3 Thymic cystin a 10-year-old girl seen on T1 weighted image is fat,
Coronal T1 weighted image (800/9) shows a b Axial T2 weighted image (4,137/88)
well circumscribed thymic mass of low shows high signal intensity within the
intensity (arrows). lesion of intermediate signal intensity.
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3% (choriocarcinoma) X, Zh 6 AVLET it

EPENRIL (mixed germ cell tumor) #8388 & 41

D

SEEN AT 3 MRTC 5 AT G C el

MElhs ML RS A TEHET 200 & L
Tl dh st 8

¢} R o8 (malignant lymphoma) Ik

&) ol (non-Hodgkin lymphoma, NHL)

Lok A ) oA (Hodgkin lymphoma, HL)
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NHL, lzu-ge cell NHL® 3 ',)::’;}-,.:ué:rL S5z

undifferentiated NHLIZBurkitt l}-‘nphuma & non-

| Bl A

Burkitt lymphoma & 127 & 5. 3 DO

Fig.5 Malignant non-Hodgkin lymphoma in a

5-year-old boy

a . Axial T1 weighted image (1,028.2/15) shows

heterogeneous intermediate intensity mass
at anterior mediastinum. Great vascular
vessels and trachea are compressed.

: Axial T2 weighted image (3,672.8/90)

shows heterogeneous signal intensily mass.
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AR T N B S D B SR A < A
%14 15.16) (Fig.6).

b) £ i (esophageal duplication) © i
(LA EBHEDOM10~15% % i 5. ik UW)f’\f
ENIED B OIS AENIERIZ L0 C S

AN TS, HEd 55 &|i
Sy, 2GR L2 D R
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BemEsd et s (Fig7).

c) IS 222 (neurenteric cyst) @ /T
WO & notochord & O 45 HE ASANGE 42 25 72
HEALL e HEMA T L5

(22 C B 4T

Fig.6 Bronchogenic cyst in a one-year-old
boy
a: Axial T1 weighted image (750/15) shows
well circumscribed low intensity mass in
the rt. paratracheal region {(arrow).
b Axial T2 weighted image (5,000/112) shows
that the mass has higher intensity than fat,
equal to water.

28

Fig.7 Esophageal duplication cyst in a 10-
manth-old boy
a: Axial T1 weighted image (550/20) shows
low intensity mass in the middle medi-
astinum  (arrow).
b Axial T2 weighted image (3,000/110)
shows that the mass is higher intensity
than fat, equal to water.

Fig.8 Yolk sac tumor at sacrococcygeal
region with mediastinal lymphnode and
lung metastasis in a one-year-old girl

a ' Axial T1 weighted image (800/15) shows
multiple low intensity masses in the medi-
astinum and lung.

b: On axial T2 weighted image (4,500/90),
these masses are high intensity.
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Fig.9 Cardiac tumor (not pathologically
proven) in a one-month-old boy
a . Axial T1 weighted image (668/20)

shows
slightly high intensity tumor and protrude
into rt. venlricle.

bh:On T2 weighted image (1,600/80), the
signal intensity of the tumor is equal to or
slightly higher than that of the normal
cardiac muscle.
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(Fig.9).

Fig.10 Neuroblastoma detected by mass
screening in a 7-month-old boy
a: Axial T1 weighted image (962/15) shows
intermediate intensity mass in the posterior
mediastinum.
b Axial T2 weighted image (4,075.7/90)
shows heterogeneous high intensity mass.
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b: Axial T2 weighted image (1,987/80) T1, T200 M2 ik 2 IROIE 3 o 6 h
shows heterogeneous high intensity mass.

Fig.12 Ganglloneuroma ina 3- year—old girl
a . Coronal T1 weighted image (600/12) shows low intensity mass.
b: Coronal T2 weighted image (2,000/100) shows high intensity mass.
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Fig.13 Neurofibroma in a 9-year-old boy with Fig.14 Osteochondroma in a one-year-old girl

neurofibromatosis a - Axial T1 weighted image (1,003.1/15)
a: Axial T1 weighted image (400/20) shows shows tumor protruding from It. rib.
low intensity mass. b On axial T2 weighted image (4,126/90),
b: Axial T2 weighted image (4,200/90) the cartilagenous cap is increased in signal
shows high intensity mass. intensily (arrows).
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Fig.15 Ewing sa-r{-:oma in an 11-year-old boy

a . Coronal T1 weighted image

(937.7/15)

shows heterogeneous intermediate intensity

mass protruding to intrathoracic region from chest wall (It. rib).

b: On coronal T2 weighted image
heterogeneously high.
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(3,500/90), the signal intensity of the mass is
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Application and Choice of Nuclear Functional Imaging for
Intrathoracic Masses in Children

Hiroyuki Mochizuki, Makoto Shigeta, Akihiro Morikawa,
Tomio Inoue’, Keigo Endo"

Departments of Pediatrics and Nuclear Medicine', Gunma University School of Medicine

—(Abstract——————— —

N e

In children, nuclear functional imaging has become popular for the diagnosis of
respiratory diseases over the past ten years. Pulmonary ventilation and perfusion
scintigraphy with "Xe, 8ImKr and #mTe-MAA is used for the evaluation of pulmonary
function in neonatal chronic lung diseases and congenital airway diseases. 5Ga and 2Tl
imaging techniques are used for the detection of inflammatory lesions and malignant
tumors. Other techniques ol nuclear functional imaging such as positron emission
tomography (PET) with 8[-2-deoxy-18F-fluoro-D-glucose (FDG) are also useful for the
diagnosis of intrathoracic masses in children. FDG-PET can evaluate not only the shape and
volume of tumors but also tumor metabolism. They are available for differentiating between
malignant and benign masses, and for deciding the staging of metastatic tumors.
Furthermore, these techniques are non-invasive and safe.

Kevwords * Intrathoracic masses, Nuclear functional imaging, PET, SPECT
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[ . Masses in lung field
(1) Tumors

Carcinoma. Metastasis (Wilms tumor,

Sarcoma. Hepatoma, Seminoma. Thyroid

cancer) , Malignant lymphoma, Hamartoma, Hemangioma, Bronchial adenoma

(2) Congenital anomalies
A-V malformation, Bronchial cyst,
(3) Inflammation

Tuberculosis, Fungus, Sarcoidosis,

Sequestration

Wegener granuloma, Abscess, Pseudotumor

II. Masses in mediastinum, pleura and diaphragm

(1) Tumors
Thymic carcinoma, Thymoma,

Thymic cyst,

Neuroblastoma, Germ cell tumor,

Malignant lymphoma. Malignant mesothelioma

(2) Others

Hypertrophy of lymphnode, Bronchial cyst
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Fig.1 67Ga scintigraphy image
Malignant lymphoma in 15-year-old boy.
Abnormal accumulation of 67Ga was detected
in upper and middle mediastimun.
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Fig.2 FDG-PET image
Malignant lymphoma in 18-year-old boy. Abnormal accumulation of FDG was detected in hilar,
middle mediastimun and liver on whole body image (a) and chest image (b).
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Fig.3 Three dimensional (3D) pulmonary ventilation and perfusion images using 81mKr and

99mTc-MAA

Bronchial atresia in 6-year-old boy. Pulmonary perfusion image revealed a photodeficient area in
the left upper lung field. Same defect was seen on pulmonary perfusion image, where the mass

was found.
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Nasopharyngeal Hairy Polyp in a Neonate : MR appearance

Miho Okamoto, Yasushi Ohki, Yukihiro Yoshizawa, Reiko Miyazawa, Tomoko Suzuki,
Masahiko Tabata, Makoto Kuwashima, Harumitsu Takeuchi

Department of Pediatrics, Kiryu Kosei General Hospital

Abstract | Hairy polyp of the nasopharynx is an uncommon developmental malformation that is

most frequently seen as a pedunculated tumor in the neonate. We report a female neonate with this

lesion showing intermittent respiratory distress successlully treated with surgical excision. MR

showed the precise tissue characleristics and locations in the case of our patient before the surgery.

In a newborn with a naso-oropharyngeal mass, MR is recommended to prospectively differentiate a

benign fat-containing mass from a cyst or lesion of vascular or neurogenic origin.

' Keywords | Hairy Polyp, Nasopharynx, Choristoma, Magnetic resonance imaging, Neonate

Introduction

Hairy polyp in the upper aerodigestive tract
is an uncommon developmental anomaly
consisting of ectodermal and mesodermal
tissue!”. It most frequently occurs as a
pedunculated mobile tumor, and it may cause
intermittent airway obstruction in the newborn.
We report here the magnetic resonance imaging
(MR) findings on a nasopharyngeal hairy polyp
in a neonate.

Case report

A female infant weighting 3,018 g was born
by spontaneous vaginal delivery at 38 weeks
gestation. She developed intermittent cyvanotic
episodes soon after birth. After admission to our
hospital, she had successive episodes ol apnea
and cyanosis relieved by vigorous crying. Her
respiratory distress disappeared immediately
after endotracheal intubation.

A round-shaped whitish mass was seen to

protrude into the mouth when she was crying
and at the time of applying oropharyngeal
suction. At other times, it was harely visible on
direct inspection of the mouth. The mass was
found to be a mobile pedunculated lesion. The
pedicle seemed to attach the mass to the left
side of the oropharynx.

MR images were obtained while the mass
was pulled and fixed in the oral cavity by means
of sutures. Axial and sagittal Tl-weighted
images of the mass showed a hyperintense
signal (fat intensity) surrounding an isointense
(muscle intensity) center (Fig.1, 2). It seemed
to have continuity to the left lateral oropharyn-
geal wall. These findings allowed a confident
preoperative diagnosis of a benign fat-containing
teratoid polyp.

During surgery, it was noted that the lesion
was 3em in diameter and skin-covered with
numerous line hairs. The polyp is covered with
keratinized skin, and had a core of fibro-

muscular tissue surrounded by mature adipose
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tissue (Fig.3). It had a pedicle attached to the
left upper surface of the soft palate. The mass
was successfully excised, and the infant made an
uneventful recovery. She has done well for 10
months postoperatively without complications.
Histological examination showed fibromus-
cular bundles with cartilage at the center of the
polyp (Fig.4a). The polyp consisted of fatty

Fig.1
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tissue covered by squamous epithelium
including hair follicles and sebaceous glands
(Fig.4b).

Discussion

Hairy polyp of the nasopharynx is an
uncommon developmental malformation. It was
observed most frequently in the neonatal period

Sagittal T1-weighted (a) and T2-weighted(b) MR images show a mass (arrows) with fat
intensity surrounding the core with muscle intensity.

Fig.2 Axial T1-weighted (a) and T2-weighted (b) MR images
Similar to the sagittal images, fat intensity surrounds the muscle intensity-core.
The mass (arrows) seems to have continuity to the left lateral oropharyngeal wall.
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and approximately 140 cases were reported in
English literature!’. The clinical presentation
depends on the size, shape, and location of the
lesion. Large lesions can cause acute airway
obstruction and, less commonly, feeding
difficulty, hemoptysis, unilateral nostril
drainage. The lateral wall of the nasopharynx
and the upper surface of the soft palate are the
most common siles of origin.

In earlier reports, hairy polyp was referred {o
as “teratomas”’, “dermoids”, or “hamartomas’.
The confused nomenclature for developmental
tumors has been clarified by Batsakis. He
classified them into five subgroups ; hamartoma,

Fig.3 Cross sectional appearance of the
polyp
The polyp is covered with keratinized skin,
and had a core of fibromuscular tissue
surrounded by mature adipose tissue.

a

2

Fig.4 Photomicrographs of the specimen stained with hematoxylin and eosin

choristoma, embryoma, teratoma, and dermoid®’
The most appropriate designation for the hairy
polyp is a choristoma, since it is composed of
tissue foreign to the site but it is otherwise
histologically normal as in our case. Hamartoma
is similar malformations but differ in being
composed only tissues indigenous to the site.
Teratoma is regarded as true neoplasm, which
differentiate towards tissues of all three germ
layers. Dermoid cyst is composed of enclaved
ectodermal tissue and is found at point of
developmental fusion. Except for a small part of
the teratomas, these developmental tumors do
not have growth or malignant potential, Histolo-
gically, hairy polyp is covered by squamous
epithelium including hair follicles and sebaceous
glands. The deeper parts are consisted of fatty
conneclive tissue with smooth and striated
muscle, minor salivary glands, nerves, cartilage,
and bone™, Surgical excision results in a complete
cure.

Preoperative radiological studies are crucial
to delineating the location, extent, and charac-
teristic of the lesion. The differential diagnosis of
nasopharyngeal mass in the neonate includes
teratoma, hemangioma, neuroblastoma, glioma,
meningoencephalocele, and foregut, thymic,
thyroglossal, and lingual cysts. In our case, MR

The central part of the mass conlains cartilaginous tissue (a). The core of adipose tissue is
covered with keratlinized epidermis and dermis, This contains hair follicles and sebaceous

glands ().
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image revealed the precise tissue characteristics
of the mass ; a muscular core surrounded by fal
intensity as in another case reported previously!.
The presence of fat within a nasopharyngeal mass
indicates teratoma, hamartoma, or choristoma.
Once the absence of intracranial extension has
been confirmed, surgical excision should be
conducted.

In our present case, although the location of
the pedicle attachment seemed to be lateral
oropharyngeal wall on MR, surgical operation
reveled to have its origin on the soft palate.
Because hairy polyp often has a peduncle, it
should be noted that it might be difficult to
identify its origin correctly even utilizing MR.

The hairy polyp of the nasopharynx is a rare
malformation which may cause airway
obstruction but can be completely cured by
surgical excision. In a newborn with a naso-
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oropharyngeal mass, MR is recommended to
prospectlively differentiate a benign flat-
confaining mass from a cyst or lesion of vascular
or neurogenic origin.
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Anomalous Accumulation in the Spleen on Bone Scintigraphy
in the Follow-up for Neuroblastoma
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Departments of Radiology and Surgery", Shizuoka Children’s Hospital
Department of Nuclear Medicine, Kanazawa Universily School of Medicine™

[ Abstract | An abnormally high uptake of ™Te-MDP was found in the dorsal left upper quadrant of
the abdomen following scintigraphy for neuroblastoma in the follow-up after intensive chemotherapy
with frequent blood transfusions for advanced stage IV-A disease. High uptake was seen in the
spleen with SPECT of ¥ Te-MDP. But scintigrams with '*3L-MIBG, %7Ga-citrate, plain radiogram, CT
or MRI showed no abnormal findings. With TIWI MRI showed very low intensity in the liver and
spleen suggesting hemosiderosis confirmed at aulopsy. The splenic sequestration of red blood cells

with increased iron deposition might cause uptake to the spleen on bone scintigraphy.

Keym@; Neuroblastoma, Hemosiderosis, Bone scintigraphy, Metastasis, Spleen
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Fig.1 Coronal view with MRI T2WI
A large high intensity mass was first seen in
the right adrenal gland.

a

" b
Fig.2 (a) posteriorimages with 123]-MIBG and (b) with 9

9MTc-MDP

In the 1MIBG tumor scintigram, high uptakes are seen in the tumor in the right
adrenal gland with multiple bone metastases of the vertebrae and right sacro-iliac joint,
and in the “"Te-MDP bone scintigram, high uptakes are also seen in the bone metastases
but no abnormal uptakes appeared around the left upper quadrant of the abdomen.
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Fig.3 (a) posterior image with
99mTe-MDP and (b) axial
image with SPECT

Abnormally high uptake is seen
in the left upper quadrant of the
abdomen.

The abnormal uptake is sug-
gested in the dorsal aspect of
the spleen on SPECT image.

a\b

Fig.4 (a) posterior images with
1231-MIBG, and (b) 57Ga-
citrate

No abnormal uptake is seen in
the left upper quadrant of the
abdomen on 23 -MIBG or ¥Ga-
citrate.
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Fig.5 Coronal view with MRI T1WI
with contrast enhancement
No abnormal mass but very low
intensity is seen in the liver and
spleen.
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