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Abstract
Background Vanishing brain tumor is defined as spontaneously disappearing or decreasing of the initial brain mass volume to ≤
70% before establishing the definitive diagnosis. The condition is rare and can be attributed to different factors. The exact
mechanism is under debate, but the increasing rate and accuracy of neuroimaging studies and occurrence of similar scenario
in other pathologies rather than brain tumors can be of particular importance in finding vanishing brain lesions.
Case report We present two unusual cases of congenital brain masses which underwent spontaneous shrinkage within the first
months of life.
Conclusion The condition is scarcely observed in congenital brain masses. As congenital brain lesions are distinct entities with
peculiar characteristics, this rare phenomenon may reflect different aspects in this age group.
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Introduction

Vanishing tumors are defined as space-occupying lesions,
presenting radiologic features of tumors, which spontaneously
resolve during radiologic follow-up [1]. It occurs in 1 out of
60,000–100,000 patients [2, 3]. Only few cases of vanishing
brain tumors have been reported.

As congenital brain lesions are distinct entities with pecu-
liar characteristics, this rare phenomenon may reflect different
aspects in this age group. Herein, we present two unusual
cases of congenital brain masses which underwent spontane-
ous shrinkage in magnetic resonance imaging (MRI) follow-
up during the first months after birth.

Case presentation

Case 1

A 2-month infant was evaluated because of increased head
circumference and a suspicious abnormal shadow observed
in trans-fontanelle ultrasonography. She had uneventful de-
livery and perinatal medical records. Brain MRI revealed a
16 × 11-mm enhancing mass at quadrigeminal plate, and a
mild ventriculomegaly without periventricular edema. The
lesion was isosignal to hypersignal in T2-weighted and
hyposignal in T1-weighted images, with avid gadolinium
enhancement (Fig. 1a). The baby had a soft fontanelle, with
no sign of increased intracranial pressure (ICP). She was
prescribed oral acetazolamide and underwent close surveil-
lance. After 2 months, follow-up MRI showed a significant
decrease in the mass, estimated about 8 × 5 mm (Fig. 1b).
The third MRI, at 8 months, demonstrated a 5 × 3 enhanc-
ing mass without hydrocephalus (Fig. 1c). At 18 months,
only a small enhancing spot could be seen on the right side
of tectal plate (Fig. 1d). The patients never needed CSF
diversion, and her developmental milestones were
compatible with age.
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Case 2

A neonate was referred from an obstetric unit with prenatal
diagnosis of hydrocephalus and a suspicious supratentorial
mass, found by ultrasound in the last weeks of gestation.
Physical examination revealed full fontanel. Brain MRI con-
firmed huge enhancing multiloculated cystic solid mass in left
frontal area (Fig. 2a and b). Due to low weight, approach to
mass lesion was postponed, and he underwent cystoperitoneal
shunting followed by close surveillance. The fluid displayed
negative cytology, but tissue sampling was not attempted at

this step as the patient had been planned for a tumor
surgery after he put on weight in the following weeks.
Head circumference and developmental milestones
remained in normal ranges. Follow-up MRI at 3 months
revealed significant shrinkage in the size and enhance-
ment of solid part. In close radiological follow-up, the
enhancing part of lesion showed gradual decrease and
disappeared at 18 months (Fig. 2c). The patient was
readmitted at the age of 21 months, with distal catheter
extrusion from the tiny skin of umbilicus. The proximal
site was not functional and the shunt was totally

Fig. 1 Axial, sagittal, and coronal MRI images of the tectal plate mass at
the age of 2 months (a), 4 months (b), 8 months (c), and 18 months (d)
showing decease in the size and enhancement of the lesion. In the top

right, the most lateral panel of the first row (a) demonstrates hyposignal
mass onMRI without gadoliniumwhich can help excluding hemorrhagic
events
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removed. He developed no new symptoms in postoper-
ative period and 1 year afterward.

No genetic investigation was performed for none of the
patients. Institutional ethical approval and informed consents
were taken.

Discussion

Spontaneous regression of malignant tumors is an unusual
phenomenon which have been observed in malignant melano-
mas, renal cell carcinomas, neuroblastomas, testes germ cell
tumors, and brain tumors [4, 5]. Spontaneously disappearing
or decreasing of the initial brain mass volume to ≤ 70% before
establishing the definitive diagnosis, observed by MRI or
computed tomography (CT), is defined as vanishing tumor,
tumor regression, ghost tumor, or burned-out tumor [4–9].
Primary CNS lymphoma (PCNSL) is the commonest pathol-
ogy in vanishing brain tumors [10–12].

The increasing rate and accuracy of neuroimaging studies
should be considered a factor in finding brain tumors

regression. The possibility of observing atypical findings that
were not visualized by previous techniques has increased [1].

Apart from the higher rate of neuroimaging, several hy-
potheses have been suggested for the mechanism of tumor
regression, such as hydration effects of CSF, spontaneous ap-
optosis, immunological responses, effects of corticosteroid
therapy, and small dose of radiation for diagnosis purposes.
Infection and fever have also been suggested as possible stim-
uli [13]. Even though, the exact mechanism has still remained
unclear [7, 8].

One other proposed explanation is that many other CNS
lesions may display similar scenario. Hayashi et al. reported
four cases of demyelinating disease presented as masses with
progressive regression [14]. Hamed et al. suggested differen-
tial diagnosis of the vanishing masses in children, including
(1) tumors; (2) tumor-like demyelinating lesions or
tumefactive multiple sclerosis; and (3) intracranial infection/
granulomas, hematoma, or tuberculoma [15]. These alterna-
tive diagnoses usually have indistinguishable features in his-
tory and physical exam, nonspecific CSF pattern, and similar
MRIs. New imaging techniques like MR spectroscopy, iron
nanoparticle imaging studies, perfusion MRI, and SPECT can

Fig. 2 a and b Brain MRI,
performed in neonatal period,
demonstrated huge enhancing
multiloculated cystic solid mass
in the left frontal area. c The
enhancing part of lesion showed
gradual decrease and disappeared
at the age of 18 months
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help differentiating between neoplastic and inflammatory le-
sions. General workup to rule out hematologic diseases and
lymphoma can be of help [16, 17]. In some occasions, tissue
biopsy may be the only diagnostic alternative.

In cases of vanishing brain lesions, even after the disap-
pearance of the mass, follow-up MRIs should be routinely
done for at least 3–5 years [18].

In the present cases, regression occurred with no in-
tervention. In both cases, the characteristics of the first
MRIs could exclude the possibility of intracerebral hem-
orrhage which is one of the most important differential
diagnoses of spontaneously vanishing lesions of brain.
Surveillance for raised ICP and treatment of hydroceph-
alus were the top priorities in the management of these
cases. The first patient harbored a tectal plate lesion.
Most lesions in this area are benign gliomas, with only
a smal l pe rcen tage be ing mal ignant [19–21] .
Considering the high rate of benign pathology, favor-
able outcomes can be achieved with conservative man-
agement [22, 23]. The literature suggestions for this
entity remain controversial between conservative man-
agement, biopsy and adjuvant therapy, and resection,
with all achieving similar outcomes [24]. The current
congenital case underwent conservative management
which ended up in tumor regression. The second patient
had prenatal diagnosis of a supratentorial mass. He
underwent cystoperitoneal shunting to gain weight be-
fore major tumor surgery. The lesion showed spontane-
ous regression and he remained shunt free after tumor
vanishing.

Overall, congenital tumors should be managed with cau-
tion. Considering low body mass and small amount of circu-
lating blood volume, neonates and young infants are not good
candidates for aggressive tumor resection. In selected cases,
conservative treatment and ICP management via CSF diver-
sion may save time until the child gains weight and can toler-
ate craniotomy. In rare occasions, the lesion may spontane-
ously regress during surveillance, as happened for the current
cases.

It can be hypothesized that postnatal changes in the
physiological state and cellular microenvironment would
have triggered tumor regression. Tumor cells may stop
cycling or start apoptosis due to potential alterations in
microenvironment and cerebrovascular hemodynamic.
Besides, the tumoral cells of congenital neoplasms may
mature after birth owing to these microenvironmental
changes. Vascular events, either with hemorrhagic or is-
chemic mechanism, may play a role in tumor apoplexy
and disappearance [25]. This condition has been particu-
larly recorded for tumors of pineal region, and can be
used to justify the event in case 1. Moreover, CSF diver-
sion surgeries are proposed to trigger spontaneous tumor
regression, and cases of vanishing tumors after shunting

and endoscopic third ventriculostomy (ETV) have been
reported [8, 13, 26]. It is hypothesized that surgical trau-
ma may activate the host’s immunological responses,
leading to tumor disappearance [8]. Changes in the cere-
bral hydrodynamics following CSF diversion may also
alter cerebrovascular flow and vascular supply of the le-
sion, and subsequently induce tumor regression. Through
the same mechanism, cystoperitoneal shunting in case 2
may have triggered spontaneous regression of the lesion.

Regardless of the mentioned hypotheses, a wait-and-watch
policy should be considered in neonates with congenital brain
mass whenever indicated.
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