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CASE REPORT

Bobble-head doll syndrome in an infant 
with an arachnoid cyst: a case report
Leen Jamel Doya1*  , Hassan Kadri2 and Oday Jouni1 

Abstract 

Background: Bobble-head doll syndrome  is a rare and unique movement disorder most commonly affecting chil-
dren younger than 5 years of age. It is characterized by continuous or episodic movement at the frequency of 2–3 Hz. 
The exact mechanism of bobble-head doll syndrome has not been elucidated. Endoscopic ventriculocisternostomy is 
the optimal treatment option. In a literature review, there were less than 75 cases of bobble-head doll syndrome with 
suprasellar arachnoid cyst.

Case presentation: We report a case of a 1.5-year-old Asian-Syrian girl who presented with a history of excessive 
head nodding for 3 months that increased with walking, emotions, and stress; decreased during periods of concen-
tration; and was absent during sleep. On physical examination, she was alert and normal, with no medical history. 
Laboratory assessment and ophthalmological examination were normal. Cranial magnetic resonance imaging dem-
onstrated a well-defined thin-walled suprasellar arachnoid cyst measuring 3 × 5 × 7 cm that obstructed the foramina 
of Monro, with resulting hydrocephalus ventriculomegaly. The patient underwent endoscopic cystoventriculostomy 
and cystocisternostomy for the suprasellar arachnoid cyst. During the 6 months of follow-up, the head bobbing dis-
appeared completely, and her growth was normal.

Conclusion: Despite the rareness of bobble-head doll syndrome, it is considered an important condition that must 
be investigated early to detect the cause and treated promptly to avoid potential complications.
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Introduction
Bobble-head doll syndrome (BHDS) is a rare and unique 
movement disorder most commonly affecting children 
less than 5 years of age, and characterized by continuous 
or episodic forward and backward head nodding (yes–
yes), or sometimes a side-to-side movement (no–no), at 
the frequency of 2–3  Hz. These movements disappear 
with volitional activity and are absent during sleep [1]. 
The first clinical case of the BHDS was noticed in 1966 
by Benton in a child with hydrocephalus due to third 
ventricular cysts; fewer than 75 cases in children have 

been reported since then [2]. In a literature review pub-
lished in 2018, the causes are commonly associated with 
a lesion in or around the third ventricle, causing it to 
dilate. The most common lesions are suprasellar arach-
noid or third ventricular tumors, followed by aqueductal 
stenosis. Other causes include cysts of the cavum pellu-
cidum and interpositum, developmental cerebellar dis-
orders, communicating hydrocephalus, trapped fourth 
ventricle, and third ventricular choroid plexus papilloma 
[3]. The most common symptoms and signs, in addition 
to involuntary and repetitive movements, include devel-
opmental delay, macrocephaly, ataxia, optic disc pallor 
or atrophy, tremors, hyperreflexia, endocrine disorders 
(obesity, precocious puberty), headache, and vomiting 
[4]. The exact mechanisms underlying this movement 
disorder have not been elucidated. There are two main 
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possible theories; the first hypothesis published by Russo 
and Klindt in 1974 is that BHDS is associated with dorso-
medial compression caused by an abnormal flow of fluids 
towards the medial side of the thalamic nuclei. How-
ever, there are many opponents to this theory as not all 
expansions of the third ventricle lead to BHDS, and the 
symptom of typical extrapyramidal rigidity is absent [5]. 
The second hypothesis, by Wiese et al. in 1985, considers 
that an adopted motor automatism has been developed 
to decrease the pressure within the cyst [6]. The underly-
ing causes of BHDS can be detected by computed axial 
tomography (CT) or magnetic resonance imaging (MRI) 
either without or with contrast, which is the best modal-
ity for the delineation of cerebrospinal fluid (CSF) path-
ways and soft tissue [4].

Case presentation
A 1.5-year-old Asian-Syrian girl presented to the pedi-
atric clinic with the chief complaints of gradual onset 
excessive head nodding (side-to-side movement) for 
3 months. Movements increased with walking, emotions, 
and stress; decreased during periods of concentration; 
and were absent during sleep. There were no other com-
plaints or headaches. There was no other significant his-
tory. Pregnancy and delivery were normal.

On physical examination, the child was alert, with nor-
mal cognitive function. Neurological examination was 
normal. She had normal growth (weight 8  kg, length 
72 cm, head circumference 44.5 cm).

Initial laboratory assessment including complete blood 
count (CBC), hepatic and renal function, and endocrine 
function tests were normal.

An ophthalmological examination revealed normal 
eye movements with no papilledema. Cranial MRI imag-
ing demonstrated a large left-hemispheric cystic process 
with a midline shift, well-defined thin-walled suprasellar 
arachnoid cyst measuring 3 × 5 × 7 cm that obstructed 
the foramina of Monro, with resulting hydrocephalus 
ventriculomegaly (Fig. 1). Based on the cranial MRI and 
symptoms, a diagnosis of a suprasellar arachnoid cyst 
with BHDS was made.

The patient underwent endoscopic cystoventriculos-
tomy and cystocisternostomy for the suprasellar arach-
noid cyst (Fig. 2). The surgery was performed through a 
small para coronal burr hole on the right side of the skull. 
Insertion of the endoscopic trocar identified clear CSF 
that appeared to be under pressure. Very quickly, the cyst 
jumped towards our lens due to the high intracystic pres-
sure. This high pressure seemed to have been compen-
sated by the back pressure of the CSF. The fenestration 
was done very quickly. The cyst fluid seemed very clear 
and under pressure. With the bipolar probe, we removed 
a large part of the wall. Many other small fenestration 

holes were made in the anterior direction and at the 
bottom. At the end of the procedure, we achieved nor-
mal pulsation of the ventricle, with a good flow of fluid 
around the remaining membrane.

At follow-up 6  weeks after the procedure, she had a 
reduction in both the frequency and intensity of head 
movements. During the 6 months of follow-up, the head 

Fig. 1 Cranial MRI imaging demonstrated a large left-hemispheric 
cystic process with a midline shift, well-defined thin-walled 
suprasellar arachnoid cyst measuring 3 × 5 × 7 cm causing 
hydrocephalus ventriculomegaly

Fig. 2 Endoscopic imaging identified an arachnoid cyst with 
ventricle



Page 3 of 4Doya et al. Journal of Medical Case Reports          (2022) 16:393  

Ta
bl

e 
1 

Ca
se

s 
of

 B
H

D
S 

w
ith

 a
ra

ch
no

id
 c

ys
t f

ro
m

 th
e 

lit
er

at
ur

e 
re

vi
ew

F 
Fe

m
al

e,
 M

 M
al

e,
 Y

r Y
ea

r, 
CT

 A
 c

om
pu

te
riz

ed
 to

m
og

ra
ph

y,
 M

RI
 M

ag
ne

tic
 re

so
na

nc
e 

im
ag

in
g,

 B
H

D
S 

Bo
bb

le
-h

ea
d 

do
ll 

sy
nd

ro
m

e

Th
e 

au
th

or
/d

at
e

Th
e 

pa
tie

nt
 (a

ge
, s

ex
)

M
an

ife
st

at
io

n
D

ia
gn

os
is

Tr
ea

tm
en

t

Ro
sh

an
 2

02
0

8-
ye

ar
-o

ld
 M

In
vo

lu
nt

ar
y 

bo
bb

lin
g 

he
ad

 m
ov

em
en

ts
.

M
RI

 o
f t

he
 b

ra
in

: a
n 

ex
te

ns
iv

e 
su

pr
as

el
la

r c
ys

t 
re

su
lti

ng
 in

 o
bs

tr
uc

tiv
e 

hy
dr

oc
ep

ha
lu

s
En

do
sc

op
ic

 v
en

tr
ic

ul
oc

ys
to

ci
st

er
no

st
om

y

Sa
ra

co
gl

u 
20

19
9‐

ye
ar

-o
ld

 F
In

vo
lu

nt
ar

y 
ab

no
rm

al
 h

ea
d 

m
ov

em
en

ts
.

M
RI

: s
up

ra
se

lla
r a

nt
er

io
r t

hi
rd

 v
en

tr
ic

ul
ar

 a
ra

ch
-

no
id

 c
ys

t a
nd

 o
bs

tr
uc

tiv
e 

hy
dr

oc
ep

ha
lu

s.
Cy

st
o-

ve
nt

ric
ul

oc
is

te
rn

os
to

m
y 

by
 e

nd
os

co
pi

c 
fe

ne
st

ra
tio

n.

Re
nn

e 
20

18
14

-y
ea

r-
ol

d 
M

.
In

vo
lu

nt
ar

y 
ab

no
rm

al
 h

ea
d 

m
ov

em
en

ts
 w

ith
 

at
riv

en
tr

ic
ul

ar
 h

yd
ro

ce
ph

al
us

M
RI

: s
up

ra
se

lla
r a

nt
er

io
r t

hi
rd

 v
en

tr
ic

ul
ar

 a
ra

ch
-

no
id

 c
ys

t a
nd

 o
bs

tr
uc

tiv
e 

hy
dr

oc
ep

ha
lu

s.
En

do
sc

op
ic

 th
ird

 v
en

tr
ic

ul
os

to
m

y

7.
5-

ye
ar

-o
ld

 F
BH

D
S 

w
ith

 p
re

ex
is

tin
g 

en
do

cr
in

op
at

hy
 a

nd
 

au
tis

m
 s

pe
ct

ru
m

 d
is

or
de

r a
t t

he
 a

ge
 o

f 1
2 

ye
ar

s
M

RI
: s

up
ra

se
lla

r a
ra

ch
no

id
 c

ys
t

En
do

sc
op

ic
 fe

ne
st

ra
tio

n

Ra
m

es
h 

20
15

10
-m

on
th

-o
ld

 F
Tw

o 
ep

is
od

es
 o

f g
en

er
al

iz
ed

 to
ni

c-
cl

on
ic

 s
ei

zu
re

s
In

vo
lu

nt
ar

y 
bo

bb
lin

g 
of

 th
e 

he
ad

 fo
r a

 m
on

th
M

RI
: i

nt
en

si
ty

 c
ys

tic
 le

si
on

 in
 p

re
po

nt
in

e,
 in

te
r-

pe
du

nc
ul

ar
, s

up
ra

se
lla

r a
nt

er
io

r t
hi

rd
 v

en
tr

ic
le

 
w

ith
 m

od
er

at
e 

di
la

ta
tio

n 
of

 th
ird

 a
nd

 b
ot

h 
la

te
ra

l 
ve

nt
ric

le
s

Ri
gh

t f
ro

nt
al

 b
ur

r h
ol

e,
 e

nd
os

co
pi

c 
pa

rt
ia

l
ex

ci
si

on
 a

nd
 m

ar
su

pi
al

iz
at

io
n 

of
 c

ys
t, 

th
ird

 v
en

tr
ic

u-
lo

st
om

y,
 a

nd
 s

ep
to

st
om

y

4-
ye

ar
-o

ld
 F

In
vo

lu
nt

ar
y 

no
dd

in
g 

of
 th

e 
he

ad
 b

ac
k

A
ta

xi
a 

on
 w

al
ki

ng
 s

in
ce

 1
 y

ea
r

C
T 

sc
an

: d
ila

ta
tio

n 
of

 la
te

ra
l v

en
tr

ic
le

s 
an

d 
th

ird
 

ve
nt

ric
le

s
M

RI
: l

ar
ge

 s
up

ra
se

lla
r a

ra
ch

no
id

 c
ys

t i
n 

th
e 

th
ird

 
ve

nt
ric

le
 w

ith
 c

om
pr

es
si

on
 o

f t
he

 fo
rn

ix
, c

or
pu

s 
ca

llo
su

m
 w

ith
 e

nl
ar

ge
d 

la
te

ra
l a

nd
 th

ird
 v

en
tr

ic
le

s.

Fr
on

ta
l b

ur
r h

ol
e,

 e
nd

os
co

pe
 m

ar
su

pi
al

iz
at

io
n 

of
 

th
e 

cy
st

, c
ys

to
ve

nt
ric

ul
os

to
m

y,
 a

nd
 th

ird
 v

en
tr

ic
u-

lo
st

om
y

8-
ye

ar
-o

ld
 F

Fe
ve

r o
n 

an
d 

off
 fo

r 2
 m

on
th

s
D

iffi
cu

lty
 in

 w
al

ki
ng

A
bn

or
m

al
 h

ea
d 

m
ov

em
en

ts
 fo

r 1
 m

on
th

O
ne

 e
pi

so
de

 o
f g

en
er

al
iz

ed
 to

ni
c-

cl
on

ic
 s

ei
zu

re
s

C
T 

an
d 

M
RI

 b
ra

in
: l

ar
ge

 th
ird

 v
en

tr
ic

ul
ar

 a
ra

ch
no

id
 

cy
st

 w
ith

 m
as

s 
eff

ec
t o

ve
r t

he
 b

ra
in

 s
te

m
, a

nd
 

ob
st

ru
ct

iv
e 

hy
dr

oc
ep

ha
lu

s

Fr
on

ta
l b

ur
r h

ol
e,

 e
nd

os
co

pi
c

cy
st

ov
en

tr
ic

ul
os

to
m

y,
 th

ird
 v

en
tr

ic
ul

os
to

m
y 

an
d 

re
se

rv
oi

r p
la

ce
m

en
t

Re
dd

y 
20

14
9-

ye
ar

-o
ld

 M
In

vo
lu

nt
ar

y 
m

ov
em

en
ts

 o
f h

ea
d 

as
 e

xc
es

si
ve

 h
ea

d 
no

dd
in

g 
si

nc
e 

1 
ye

ar
.

C
lin

ic
al

 e
xa

m
in

at
io

n:
 c

on
sc

io
us

 a
nd

 c
oh

er
en

t 
fu

nd
us

, t
em

po
ra

l p
al

lo
r, 

m
or

e 
on

 th
e 

rig
ht

 s
id

e

C
T 

sc
an

 a
nd

 M
RI

 o
f t

he
 b

ra
in

: c
ys

tic
 le

si
on

 a
ris

in
g 

fro
m

 th
e 

su
pr

as
el

la
r r

eg
io

n 
ex

te
nd

in
g 

up
w

ar
ds

 
ca

us
in

g 
co

m
pr

es
si

on
 o

f t
he

 th
ird

 v
en

tr
ic

le
 le

ad
in

g 
to

 o
bs

tr
uc

tiv
e 

hy
dr

oc
ep

ha
lu

s 
at

 th
e 

le
ve

l o
f t

he
 

th
ird

 v
en

tr
ic

le
.

Ve
nt

ric
ul

oc
ys

to
st

om
y 

en
do

sc
op

ic
al

ly

M
ut

hu
su

br
am

an
ia

n 
20

06
5 

ye
ar

-o
ld

 M
In

te
rm

itt
en

t h
ea

d 
no

dd
in

g 
of

 2
 y

ea
rs

 d
ur

at
io

n 
as

so
ci

at
ed

 w
ith

 tr
em

or
s 

of
 th

e 
ha

nd
s 

si
nc

e 
1.

5 
ye

ar
s.

C
T 

an
d 

M
RI

 s
ca

ns
 o

f t
he

 b
ra

in
 re

ve
al

ed
 a

 s
up

ra
-

se
lla

r a
ra

ch
no

id
 c

ys
t w

ith
 o

bs
tr

uc
tiv

e 
hy

dr
o-

ce
ph

al
us

En
do

sc
op

ic
 v

en
tr

ic
ul

oc
ys

to
ci

st
er

no
st

om
y

Ev
el

in
e 

20
05

4-
ye

ar
-o

ld
 M

BH
D

S
C

T 
an

d 
M

RI
 s

ca
ns

: s
up

ra
se

lla
r a

ra
ch

no
id

 c
ys

ts
A

n 
en

do
sc

op
ic

 c
ys

to
ve

nt
ric

ul
os

to
m

y 
w

as
 p

er
-

fo
rm

ed

Fi
or

av
an

ti 
20

04
1-

ye
ar

-o
ld

 F
Pe

rs
is

te
nt

 n
oc

tu
rn

al
 te

ar
in

g 
ab

no
rm

al
 h

ea
d 

m
ov

em
en

ts
.

C
T 

an
d 

M
RI

: a
 b

ul
ky

 a
ra

ch
no

id
 c

ys
t o

f t
he

 s
up

ra
-

se
lla

r r
eg

io
n 

th
at

 o
cc

up
ie

d 
th

e 
th

ird
 v

en
tr

ic
le

 
an

d 
ob

st
ru

ct
ed

 th
e 

fo
ra

m
in

a 
of

 M
on

ro
, c

au
si

ng
 

bi
ve

nt
ric

ul
ar

 h
yd

ro
ce

ph
al

us

Ve
nt

ric
ul

oc
ys

to
ci

st
er

no
st

om
y 

w
as

 e
nd

os
co

pi
ca

lly

9-
ye

ar
-o

ld
 M

Ea
rly

 p
ub

er
ty

 fo
r t

he
 p

re
vi

ou
s 

9 
m

on
th

s
Be

ha
vi

or
al

 p
ro

bl
em

s 
an

d 
en

ur
es

is
.

C
lin

ic
al

 e
xa

m
in

at
io

n:
 c

lu
m

sy
 g

ai
t a

nd
 a

bn
or

m
al

 
he

ad
 tr

un
k 

m
ov

em
en

ts
.

C
T 

an
d 

M
RI

: a
ra

ch
no

id
 c

ys
t o

f t
he

 s
up

ra
se

lla
r 

re
gi

on
 th

at
 o

cc
up

ie
d 

th
e 

th
ird

 v
en

tr
ic

le
 a

nd
 

ob
st

ru
ct

ed
 th

e 
fo

ra
m

in
a 

of
 M

on
ro

, c
au

si
ng

 n
ot

a-
bl

e 
bi

ve
nt

ric
ul

ar
 h

yd
ro

ce
ph

al
us

Ve
nt

ric
ul

oc
ys

to
st

om
y 

w
as

 e
nd

os
co

pi
ca

lly

D
es

ai
 2

00
3

Th
re

e 
ca

se
s 

w
ith

 a
 m

ea
n 

of
 3

.3
 y

ea
rs

 o
ld

Th
e 

du
ra

tio
n 

of
 c

om
pl

ai
nt

s 
ra

ng
ed

 fr
om

 4
 to

 
6 

m
on

th
s, 

a 
cl

in
ic

al
 c

om
pl

ai
nt

 w
as

 B
H

D
S

C
T 

an
d 

M
RI

 s
ca

ns
: s

up
ra

se
lla

r a
ra

ch
no

id
 c

ys
ts

Th
ird

 p
at

ie
nt

: t
he

 m
as

si
ve

 c
ys

t w
as

 e
xp

os
ed

 
th

ro
ug

h 
a 

tr
an

sc
al

lo
sa

l r
ou

te
.

Fi
rs

t a
nd

 s
ec

on
d 

pa
tie

nt
s: 

a 
tr

an
sl

am
in

ar
 a

pp
ro

ac
h 

w
as

 a
do

pt
ed

 to
 e

xp
os

e 
th

e 
cy

st
.



Page 4 of 4Doya et al. Journal of Medical Case Reports          (2022) 16:393 

bobbing disappeared completely, and her growth was 
normal.

Discussion and conclusion
The exact incidence of arachnoid cysts is unknown 
because many may be asymptomatic throughout life. 
However, symptoms can occur when the cysts enlarge or 
hemorrhage. Recorded cases account for approximately 
1% of all intracranial lesions, and 9% of them are supra-
sellar. The association between BHDS and suprasellar 
arachnoid cysts is extremely rare, but has been described 
in the medical literature [7]. Almost all the cases in the 
literature review were symptomatic of head movements, 
as in Table 1; this may be either due to the large size of 
the cyst or the delayed diagnosis.

Our patient had no significant history, with nor-
mal examination excluding excessive side-to-side head 
nodding. A diagnosis of a suprasellar arachnoid cyst 
with BHDS was made based on the cranial MRI and 
symptoms.

The treatment of BHDS is based on the treatment 
of the primary lesion, and is usually surgical. It was 
treated before establishing neuroendoscopic techniques, 
with open marsupialization or permanent ventriculo-
peritoneal or cystoperitoneal drainage [8]. Nowadays 
neuroendoscopic interventions with ventriculocystocis-
ternostomy have gained popularity as a favorable thera-
peutic option for arachnoid cysts owing to successful 
results, while being less invasive [9].

In summary, we report our successful experience of 
neuroendoscopic interventions with ventriculocystocis-
ternostomy for the treatment of arachnoid cysts in a new-
born with BHDS. Despite the rareness of the BHDS, it is 
considered an important condition that must be investi-
gated early to detect the cause and treated promptly to 
avoid potential complications.
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