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Purpose: To describe imaging features of infratentorial desmoplastic infantile or
non-infantile tumors (DIT/DNIT).

Materials and Methods: Four cases with infratentorial DIT/DNIT from our hospital
and 5 cases from literature review were analyzed. Clinical data and MR imaging
features were evaluated including location, size, shape, margin, composition, dural
attachment, perilesional edema, and metastasis or multiplicity.

Results: The mean age was 9.2 years (range, 1-18 years). Most of the patients pre-
sented with headache or vomiting (4/9, 44.4%) and had no underlying disease (8/9,
88.99%). The major pathologic subtype was astrocytoma (6/9, 66.7%). On MR, major-
ity of the tumors involved cerebellum and/or spinal cord (8/9, 88.9%) and the mean
size of the tumors was 4.2 cm (range, 3.2-5 cm). The tumors were mainly solid (4/9,
44.49%) or mixed (4/9, 44.4%) in composition with lobulated shape (7/9, 77.8%) and
well-defined margin (7/9, 77.8%). Two cases (2/7, 28.6%) showed dural attachment
and all the cases had no or minimal perilesional edema (100%). Metastasis or multi-
plicity was frequently seen in 44.4% (4/9).

Conclusion: Infratentorial DIT/DNIT occurred in relatively older children and the
major tumor type was astrocytoma. They also had atypical imaging features show-
ing mainly solid or mixed in composition with frequent metastasis or multiplicity.
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INTRODUCTION

Desmoplastic infantile or non-infantile tumors (DIT/DNIT)
were first described in 1987 (1) and are rare supratentorial brain
tumors (2). These tumors involve a desmoplastic reaction with a
dura mater adherent portion. The cellular areas of the tumor are
characterized by neural cells of variable degrees of maturation (3),
which differentiate desmoplastic infantile ganglioglioma and as-
trocytoma. They are classified together in the World Health Or-
ganization classification as grade I (benign) (4).

The reported typical imaging features of DIT/DNIT are supra-
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tentorial masses with a large cystic portion, small peripheral solid
portion with contrast enhancement, predilection for frontal and
parietal lobes, and meningeal enhancement suggesting dural at-
tachment (5, 6). However, since initially reported, more tumor
cases with atypical imaging findings have been reported includ-
ing tumors with less cystic and more solid portions, location out-
side the supratentorium, and no dural attachment (7-16). To the
best of our knowledge, no study has systematically reviewed MR
images of infratentorial DIT/DNIT including both posterior fos-
sa and spinal cord. Therefore, the purpose of this study was to
review the MR imaging features of infratentorial DIT/DNIT
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from our hospital and from literature search.

MATERIALS AND METHODS

Subjects from Our Hospital

The Institutional Review Board of our hospital approved this
investigation, and written informed consent was waived. We ret-
rospectively reviewed pathologically-confirmed DIT or DNIT
cases in our hospital between 2005 and 2014. There were 5 cases
of DIT identified in our database. One case was supratentorial
DIT/DNIT and excluded. Ultimately, 4 cases from our hospital

were enrolled in the study.

Subjects from the Literature Search

A comprehensive literature search using PubMed, a database
created by the National Center for Biotechnology Information
(http://www.ncbi.nlm.nih.gov/), was conducted in April 2014.
The key words were “desmoplastic infantile,” “desmoplastic non
infantile;” and “desmoplastic non-infantile” and 112, 19, and 4 re-
ports were retrieved using these key words, respectively. Among
a total of 135 reports, 12 reports were duplicates and removed.
Additionally, 69 reports were excluded for the following reasons:
30 reports had insufficient information of tumor location; 29 re-
ports were on an unrelated topic, such as review or epidemiology
studies; 6 reports were written in a language other than English;
and 4 reports did not have a full-text article available. Finally, 54
reports with 75 eligible cases were reviewed. Regarding the loca-
tion, the tumor was classified as infratentorial if the main tumor
was outside the intracranial supratentorial area, including the
posterior fossa and spinal cord. Cases with multiple tumors in
both supratentorial and infratentorial locations but without
dominant tumor in supratentorial area were classified as infraten-
torial. Finally, among the 54 reports, 5 reports with 5 cases of in-
fratentorial DIT/DNIT were reviewed for this study.

Clinical and Imaging Features

We collected data on clinical features, including gender and
age. If possible, presenting symptom, underlying disease, treat-
ment methods, follow-up duration, recurrence, and survival were
recorded. Pathologic results and subtypes (ganglioglioma or as-
trocytoma) were also reviewed with the cellularity of the tumors

by a pathologist.
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MR images were obtained in our institution by use of a 3.0-T
unit equipped with a head coil (Achieva; Philips Medical Sys-
tems, Amsterdam, the Netherlands). The study included T1-
weighted image [T1-WI, repetition time (TR) = 2000 or 2300 ms,
echo time (TE) = 10 ms, matrix = 190-203 x 256, flip angle = 90°,
field of view = 230 x 230 mm, number of acquisition = 1], T2-
weighted image (T2-WI, TR = 3000 or 6450 ms, TE = 80 ms, ma-
trix = 319 x 400 or 329 x 448, flip angle = 90°, field of view = 230
x 230 mm, number of acquisition = 1), and T1-WI with gadolin-
ium enhancement.

For MR image analysis, 2 radiologists with 4 and 10 years of
experience, respectively, reviewed the MR images with a consen-
sus. When evaluating the subjects from the literature search, both
figures in the articles and the description of the MR images were
reviewed and collected. MR image characteristics included the
following: location, size, shape (round, oval, lobulated, or irregu-
lar), margin (well-defined or ill-defined), composition (mixed solid
and cystic, mainly solid, or mainly cystic), internal content (calcifi-
cation, hemorrhage, or fat), dural attachment (absent or present),
perilesional edema (no/minimal or massive), skull change, associ-
ated brain anomaly, and metastasis or multiplicity (absent or pres-
ent) at the time of diagnosis. Regarding size, the largest tumor di-
ameter was measured or recorded in a case with multiple lesions.
Regarding composition, the tumor was classified as ‘mainly solid’
if the tumor was > 90% solid and as ‘mainly cystic if there was no
enhancing solid portion. For the evaluation of internal content,
CT images were also reviewed, if available. Metastasis or multi-
plicity was classified as ‘present’ if there were multiple lesions or
leptomeningeal dissemination at the time of diagnosis.

Signal intensities on MR imaging were evaluated. The signal
intensities of the solid portion of the tumor were described on
T1-WI, T2-WI, and T1-WI with gadolinium enhancement. Ad-
ditionally, the imaging findings were also described for other se-

quences such as diffusion-weighted image or MR spectroscopy.

RESULTS

Clinical Features

There were 5 male and 4 female patients. The mean age was 9.2
+ 4.9 years (range: 1-18 years). Most of the patients were > 2
years of age (8/9, 88.9%). Headache or vomiting was the most

common presenting symptom (4/9, 44.4%), followed by neck

J Korean Soc Radiol 2016;75(1):49-56  jksronline.org



stiffness (2/9, 22.2%), ataxia or bilateral lower limb weakness (2/9,
22.2%), and increase in head circumference (1/9, 11.1%). None
of the patients had underlying disease except for 1 patient who
had clavicular arteriovenous malformation. All patients under-
went tumor removal for the treatment; 1 underwent neoadjuvant
chemotherapy and 4 underwent adjuvant chemo- or radiothera-
py. Follow-up was specified in 8 cases, except for 1 case from
Santhosh et al. (11), with a mean duration of 30.6 + 12.7 months
(range, 7-48 months). There was no reported case of recurrence
or death during the follow-up period.

The most common pathologic subtypes were astrocytoma (6/9,
66.7%). The solid portion of the tumors from our hospital showed
similar cellularity compared to pilocytic astrocytoma and rela-

tively lower cellularity compared to medulloblastoma.

Imaging Features

MR imaging features of the 9 cases of infratentorial DIT/DNIT
were summarized in Table 1. Seven cases were strictly of infraten-
torial locations and the other 2 cases (Case 5 and 8) were of both
supratentorial and infratentorial locations. The majority of the

cases demonstrated cerebellar (4 cases) and/or spinal cord (4 cas-
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es) involvement. All the spinal cord lesions showed intramedul-
lary location.

The mean tumor size was 4.2 cm (range: 3.5-5 cm) in the 6
specified cases. Most of the tumors showed lobulated shape (7/9,
77.8%) and the other 2 showed round or oval shape (Case 6 and
8). None of the tumors had irregular shape. The majority of the
cases demonstrated well-defined margin (7/9, 77.8%) and 2
(Cases 2 and 4) showed ill-defined margin. Regarding the tumor
composition, 4 cases (4/9, 44.4%) were mainly solid (Fig. 1) and
4 cases (4/9, 44.4%) were mixed (Table 1). The solid portion of
the tumors showed iso to low signal intensities on T1-WI and iso
to high signal intensities on T2-WI compared to gray matter.
Two of 9 cases (22.2%) had gross calcification and 2 cases had
microscopic level calcification. One case (Case 2) had a fat com-
ponent inside the tumor (Fig. 2) and there was no case with
hemorrhage. All the solid portions of the tumors showed con-
trast enhancement. Only 1 case (Case 3) was mainly cystic in
composition and demonstrated multiple small cystic lesions at
the time of diagnosis (Fig. 3).

Dural attachment was present in 2 cases (Case 3 and 8) among

7 specified cases (28.6%). All cases had no or minimal perilesional

Table 1. Imaging Features of Nine Cases of Desmoplastic Infantile and Non-Infantile Tumors Located at Infratentorial Sites

Case Signal Intensities Metastasis
Number Author Age  Pathology Location Composition of Solid Portion or
T1-WI  T2-WI CE Multiplicity
1 Qur case 6 A Medulla oblongata and Solid Iso High + -
intramedullary cervical spinal cord
2 Qur case 9 A Cerebellar hemisphere, middle Solid Iso High + +
cerebellar peduncle, medulla
oblongata, pons, and midbrain
3 Our case 9 A Bilateral cerebellar hemisphere Cystic - - - +
4 Qur case 14 G 4th ventricular roof and Mixed Iso High + -
cerebellar hemisphere
5 Karabagli 6 A Tentorium, falx cerebri, Mixed Iso High + -
etal. (16) 3rd ventricle, and pineal region
6 Gundamaneni 9 G Cerebellar hemisphere Solid Iso Iso + -
etal. (13)
7 Rasalkar 18 A Intramedullary thoracic spinal cord Mixed Iso Iso + -
etal. (12)
8 Santhosh N A Frontal lobe, posterior fossa, Mixed Iso High + +
etal. (11) and intramedullary
cervicothoracic spinal cord
9 Milanaccio 1 G Medulla oblongata and Solid Low High + +
etal. (8) intramedullary cervical spinal cord

A = astrocytoma, CE = contrast enhancement, G = ganglioglioma, T1-WI = T1-weighted image, T2-WI = T2-weighted image, + = present, - = absent
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edema (100%). Associated skull change or brain anomaly was  of diagnosis; 3 cases (Case 2, 3, and 8) showed multiple cystic le-
absent in all cases. In addition, combined hydrocephalus (5/9,  sionsand 1 (Case 9) showed leptomeningeal dissemination.
55.6%) or syringomyelia (1/9, 11.1%) were presented. Four cases Diftusion-weighted images were included in 3 cases (Case 2, 3,

(4/9, 44.4%) presented with metastasis or multiplicity at the time ~ and 8) and only the mainly solid tumor (Case 2) showed diffu-

D

Fig. 1. Case 1. A six-year-old boy with desmoplastic non-infantile astrocytoma.
A mass involving the medulla oblongata and upper cervical spinal cord demonstrates mainly solid composition with isointense to parenchyma on
T1-weighted image (A), high signal intensity on T2-weighted image (B, C), and heterogeneous enhancement in the solid portion on contrast en-

hancement study (D).
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sion restriction. MR spectroscopy was performed in 1 case (Case
8) and the results showed as an elevated choline peak and a re-

duced N-acetylaspartate peak.

In this study, we reviewed cases of infratentorial DIT/DNIT.
The most common pathologic subtype of these tumors was astro-
cytoma and the most common imaging features were mainly solid

or mixed in composition with frequent metastasis or multiplicity

at the time of diagnosis.

B
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There is no standard age dividing DIT and DNIT. Since the
term ‘infant’ can be used for children from birth to 2 years old,
we divided cases into age groups at this age; most of the patients
(8/9) with infratentorial DIT/DNIT were older than 2 years of age
in our study.

The typical composition of supratentorial DIT/DNIT on MR
imaging is reportedly mixed solid and cystic with the solid por-
tion showing contrast enhancement (6). Studies with serial com-
parisons of the DIT/DNIT have suggested that a primary solid
tumor could progress to cystic lesions due to cerebrospinal fluid

entrapment (11, 17). In our study, infratentorial tumors also

Fig. 2. Case 2. A nine-year-old boy with desmoplastic non-infantile astrocytoma.
A mass involving the cerebellum and midorain shows high signal intensity areas of fat on T1-weighted image (A), solid portion with multiple
small cystic lesions on T2-weighted image (B), and heterogeneous enhancement in the solid portion on contrast enhancement study (C).

A B

Fig. 3. Case 3. A nine-year-old girl with desmoplastic non-infantile astrocytoma.
A mass in the right cerebellum demonstrates entirely cystic on T2-weighted image (A), internal septation and dural attachment (arrow) on con-
trast enhancement T1-weighted image (B), and multiple small cystic lesions in the cerebellum (C).
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showed similar composition. Most tumors (8/9, 88.9%) showed
mainly solid or mixed in composition.

Previously, dural attachment showing enhancement along the
dura on MR images was considered a characteristic finding of
supratentorial DIT/DNIT (6, 18). However, a review on DIT/DNIT
revealed the absence of dural attachment in 41% of cases (18). In
our study, dural attachment was present only in 2 cases (28.6%).
Therefore, absent dural attachment cannot exclude the possibility
of this rare tumor, especially when the tumor originates in an in-
fratentorial site.

Although DIT/DNIT are generally known as benign tumors,
there were cases with metastasis or multiplicity at the time of di-
agnosis (4/9, 44.4%). Three of 4 cases with metastasis or multi-
plicity in the infratentorial DIT/DNIT showed multiple cystic le-
sions. Santhosh et al. (11) reported a case of multifocal desmoplastic
astrocytoma (Case 8 in our study) and discussed the possibility of
both metachronous tumors and metastasis. We also did not dif-
ferentiate these two in cases with multiple lesions in our study.
However, a previous study reported only 1 case with multiple lo-
cations of tumor among 88 cases (1/88, 1.1%) of general DIT/
DNIT (18). The high proportion of metastasis or multiplicity in
our study could be due to a selection bias. Moreover, no cases
showed recurrence or death during the follow up in our study.
Further study to determine differences in frequency or character-
istic finding of metastasis or multiplicity between supratentorial
and infratentorial tumors is needed with a larger number of cases.

Infratentorial DIT/DNIT should to be differentiated from pi-
locytic astrocytoma and medulloblastoma. Pilocytic astrocyto-
mas most often have a large cystic portion with a solid mural
nodule (19). Most of the medulloblastomas show iso to low sig-
nal intensities on T2-WI (19). However, most of the infratentorial
cases in our report were mainly solid or mixed in composition
and had signal intensities of the solid portion that were iso to
high on T2-WI. This signal on T2-WI can be interpreted by rela-
tively lower cellularity of the tumor compared to medulloblasto-
ma. DIT/DNIT in a spinal cord should be differentiated from as-
trocytoma and ependymoma. As opposed to the astrocytomas,
which are eccentrically located and enhance less intensely (20),
all the lesions within the spinal cord in our study showed intra-
medullary central location and good enhancement. In our study,
we observed no peripheral hemosiderin rim in the spinal cord

involving DIT/DNIT, as compared to ependymoma (21). How-
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ever, distinguishing between the spinal cord DIT/DNIT and the
two common spinal cord tumors may be difficult due to absence
of specific features, as shown in our study.

The small number of cases is the major limitation of this study.
The limited number might have exaggerated our findings regard-
ing tumor characteristics. In addition, there is an issue of hetero-
geneous location of the cases as 2 of 9 cases involved both supra-
tentorial and infratentorial sites. However, the majority of cases
involved the cerebellum and/or spinal cord. Further study with a
large number of cases and comparative study including both su-
pratentorial and infratentorial DIT/DNIT is needed.

In conclusion, we demonstrated the clinical and imaging find-
ings of the rare condition of infratentorial DIT/DNIT. Infratento-
rial tumors occurred in older children with the majority as astro-
cytoma. On imaging, infratentorial tumors were mostly solid or

mixed in composition with frequent metastasis or multiplicity.
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