
Ulnar nerve ganglion cyst at the elbow 543

Table 1 Motor nerve conduction for right ulnar nerve

Site Latency Amplitude Duration Distance mm CV m/s

1 Wrist 4.6 ms 0.426 mv 6.2 ms
2 Below elbow 11.3 ms 0.373 mv 5.6 ms 200 30
3 Above elbow 18.2 ms 0.251 mv 6.4 ms 100 14

Impression: Motor nerve conduction study shows ulnar nerve compression in the cubital fossa. MS; + milliseconds; MV, + millivolts; CV, + conduction velocity.
DISCUSSION

Involvement of a peripheral nerve by a ganglion cyst is
uncommon.1 The most frequent location is the common peroneal
nerve at the head of fibula, which comprise 75% of the total
reported cases in the literature.1–3 Suprascapular nerve involve-
ment is the next most common.4 Involvement of the ulnar nerve at
the elbow in the cubital tunnel is extremely rare.4–6 In the largest
series, comprising 27 cases of ganglion cyst involving peripheral
nerve, not a single case was observed at the cubital tunnel.2

In the majority of the cases, the diagnosis was not made until the
time of surgical exploration,2 as happened in our case.

Cystic degeneration of neurilemmomas, progressive enlargement
of synovial rests displaced during embryological development,
herniation of joint synovium and traumatic intraneural haemorrhage
are some of the theories of pathogenesis.1–5 Ganglion cysts may or
may not be associated with an obvious connection with the neigh-
boring joint. Our case had no connection with the elbow joint and
the cyst was entirely in the cubital tunnel, flattening and
compressing the ulnar nerve. Motor weakness and pain in the distri-
bution of the involved peripheral nerve are the most common
presenting symptoms, which were also observed in the present case.
Detailed history, physical examination and electrophysiological
studies are important in the initial evaluation of cases. Except in
isolated instances of cyst recurrence, imaging studies by and large
are not performed before operative exploration, although ultra-
sonography, CT and MRI have been performed for diagnosis in
isolated cases. MRI4 is able to provide detailed morphology of the
cyst and the nerve and other adjacent structures. Ganglion cysts are
usually multilocular and nonenhancing lesions, usually hypointense
to muscle on T1 weighted MRI and hyperintense on T2 weighted
MRI. Ganglion cysts are well differentiated from nerve sheath
tumours, glomus tumours and lipomas on MRI morphology.5

Complete excision is possible in the majority of cases2 of
epineural ganglion cyst, as in our case. However, in cases of intra-
neural cyst a complete excision may not be possible and the
chance of recurrence exists.1

The majority of patients benefit from microsurgical excision of a
ganglion cyst of a peripheral nerve; however, motor recovery may
not be complete if the ganglion cyst extensively involves the nerve
and symptoms have been present for more than one year. In our
case, symptoms were present for 3 years but fortunately the patient
recovered completely following the microsurgical excision.

CONCLUSION

An epineural ganglion cyst of the ulnar nerve in the cubital tunnel
is extremely rare. Progressive sensory and/or motor deficits and
pain are the chief presenting symptoms. MRI is diagnostic.
Microsurgical excision may be curative even in the presence of
advanced neural compression and severe neurological deficits.
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Bilateral medial medullary
infarction
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Summary We present a case of bilateral medial medullary infarction
demonstrated by magnetic resonance imaging (MRI) and review 12
previously reported cases. We classify these 13 cases (including the
present case) into two groups according to the extent of the
ischemic region: type 1, the ischemic lesion developed from the
medullary pyramid to the medial longitudinal fasciculus; type 2, the
lesion was confined to the medullary pyramid.

A 71 year old man presented with slight disturbance of
consciousness, dysarthria, disturbance of leftward gaze, no gag
reflex and tetraparesis. He developed nearly complete horizontal
ophthalmoplegia. MRI revealed upper medial medullary infarction
bilaterally that extended to the pontomedullary junction. We propose
that the prognosis of type 2 bilateral medial medullary infarction is
better than that of type 1. Furthermore, the prognosis of bilateral
medial medullary infarction itself may be better than previously
indicated. © 2000 Harcourt Publishers Ltd
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Fig. 1 FLAIR image showing axial sections. Infarction is clearly
demonstrated in the medial medulla oblongata bilaterally (arrows).
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INTRODUCTION

Bilateral medial medullary infarction is a rare condition. Only 12
anatomically confirmed cases1,2,4–13 have been reported.

We report a patient with slightly impaired conscious state,
dysarthria, disturbance of horizontal ocular movement, left
hypoglossal nerve palsy and a left dominant tetraparesis.

CASE REPORT

A 71 year old man with a history of hypertension awoke with
dizziness on 2 June 1998. A depressed conscious state and tetra-
paresis were noted at an out-patient office of a local hospital and
he was transferred to our hospital by ambulance. On admission he
had a blood pressure of 130/100 mm Hg, a pulse rate of 96 beats
per min and a respiratory rate of 32 per min. He was drowsy and
his speech was dysarthric. The visual fields were intact and pupils
were equal, with a normal light reflex. He could neither direct his
gaze voluntarily nor follow a target for leftward gaze. Corneal
reflexes were intact, and there was no loss of sensation to pin,
temperature or light touch on either side of his face. Facial move-
ments were symmetric and active and hearing appeared intact. No
gag reflexes were observed. His left side was flaccid, while the
right side exhibited decreased muscle tone. There were no sensory
deficits to touch, pain, temperature, vibration or position sense.

On 3 June the disturbance of extraocular movement had deterio-
rated in both horizontal directions. Brain magnetic resonance
imaging (MRI) with a 0.5-T superconducting magnet performed
on 4 June revealed a high intensity area on fluid attenuated inver-
sion recovery (FLAIR) imaging, which was noted in the medulla
oblongata extending to the lower pons (Fig. 1). The lesion in-
volved the medial medulla oblongata bilaterally, mainly the
ventral half with partial extension dorsally.

The disturbance of ocular movement gradually improved, and
only mild leftward gaze limitation was detected. Moreover,
improvement of tetraparesis was observed, and only a mild left
hemiparesis was detected a year after the onset.

DISCUSSION

The medial medullary syndrome is characterised by contralateral
hemiparesis and hemisensory disturbance of posterior column
function with ipsilateral paralysis of the tongue.3 It results from
infarction of the paramedian region of the medulla oblongata due
to occlusion of the vertebral or anterior spinal artery or their small
branches. Bilateral medial medullary infarction is a rare condition
and only 12 anatomically confirmed cases1,2,4–13 have been re-
ported. The clinical findings of these 12 cases are summarised in
Table 1. Including our case, there were 9 male and 4 female
patients, ranging in age from 23 to 71 years, and the mean age was
53.7 years. The first 8 cases were diagnosed by autopsy, but in
vivo diagnosis by MRI became possible in the 1990s. In addition,
the treatment improved with advances in diagnostic technology
and this condition is not necessarily associated with a poor prog-
nosis. Motor pareses were recognised in all cases, and tetrapareses
were noted in 10 of 12 cases in which precise neurological find-
ings were available. Caudal/cranial nerve palsy was detected in 6
of 13 cases, including those described as dysarthria or dysphagia,
and may result in respiratory infection. Three studies on this lesion
described the presence of oculomotor disturbance. Upward exten-
sion of the lesion, especially to the pontine medial longitudinal
fasciculi (MLF) and caudal paramedian pontine reticular forma-
tions (PPRFs), may be responsible for horizontal gaze palsy.
However, some previous studies12,13 indicated that a vertical gaze
Journal of Clinical Neuroscience (2000) 7(6), 542–560
palsy was present. The mechanisms for these symptoms remain
unclear.

We classified the 13 cases into 2 groups according to the extent
of the ischaemic region (Fig. 2): type 1, the ischaemic lesion
developed from the medullary pyramid to MLF; type 2, the lesion
was confined to the medullary pyramid. Type 1 infarction may be
caused by occlusion of the main artery to the medial medulla
oblongata. Type 2 infarction might be caused by occlusion of the
arterial branch to the medullary pyramid.

The main cause of death was respiratory infection. Two cases of
type 2 did not die of respiratory infection. The prognosis of type 2
might be better than that of type 1.
© 2000 Harcourt Publishers Ltd 



Medullary infarction 545

© 2000 Harcourt Publishers Ltd 

Ta
b

le
 1

R
ep

or
te

d 
ca

se
s 

of
 b

ila
te

ra
l m

ed
ia

l m
ed

ul
la

ry
 in

fa
rc

tio
n 

(M
: m

al
e,

 F
: f

em
al

e,
 r

t.:
 r

ig
ht

, l
t.:

 le
ft)

N
o

.
R

ep
o

rt
Y

ea
r

A
g

e
S

ex
D

ia
g

n
o

si
s

Ty
p

e
S

ym
p

to
m

s 
P

ro
g

n
o

si
s

C
au

se
 o

f 
D

ea
th

1
D

av
is

on
19

37
40

M
au

to
ps

y
I

le
ft 

do
m

in
an

t t
et

ra
pa

re
si

s,
 lt

. G
ag

 r
ef

le
x 

(–
),

di
ed

, 1
3 

m
on

th
s

at
ta

ck
 o

f c
or

on
ar

y 
oc

cl
us

io
n

se
ns

or
y 

di
st

ur
ba

nc
e,

 u
rin

ar
y 

&
 fa

ec
al

 in
co

nt
in

en
ce

2
D

av
is

on
19

44
45

F
au

to
ps

y
I

lt.
 F

la
cc

id
 h

em
ip

le
gi

a,
 b

ila
te

ra
l h

yp
er

re
fle

xi
a,

 p
os

te
rio

r
di

ed
, 7

 w
ee

ks
br

on
ch

op
ne

um
on

ia
co

lu
m

n 
si

gn
s

3
M

ey
er

19
62

45
M

au
to

ps
y

I
dy

sa
rt

hr
ia

, t
et

ra
pa

re
si

s
di

ed
, 7

 w
ee

ks
as

pi
ra

tio
n 

pn
eu

m
on

iti
s

4
N

ar
de

lli
 e

t a
l.

19
77

57
M

au
to

ps
y

I
dy

sa
rt

hr
ia

, r
es

pi
ra

to
ry

 fa
ilu

re
, f

la
cc

id
 q

ua
dr

ip
le

gi
a

di
ed

, 6
 d

ay
s

br
on

ch
op

ne
um

on
ia

, r
en

al
 fa

ilu
re

5
M

iz
ut

an
i e

t a
l.

19
80

28
F

au
to

ps
y

I
ca

ud
al

 n
er

ve
 p

al
sy

, t
et

ra
pa

re
si

s
di

ed
, 2

61
 d

ay
s

pn
eu

m
on

ia
6

K
as

e 
et

 a
l.

19
83

23
F

au
to

ps
y

I
re

sp
ira

tio
n 

ar
re

st
, q

ua
dr

ip
le

gi
a,

 n
ys

ta
gm

us
di

ed
, 2

4 
ho

ur
s

pu
lm

on
ar

y 
in

fe
ct

io
n

7
P

au
ls

on
 e

t a
l.

19
86

60
F

au
to

ps
y

II
dy

sa
rt

hr
ia

, t
et

ra
pa

re
si

s
di

ed
, 7

 y
ea

rs
su

ba
ra

ch
no

id
 h

ae
m

or
rh

ag
e

8
Ja

gi
el

la
 e

t a
l.

19
89

71
M

au
to

ps
y

II
pu

re
 m

ot
or

 q
ua

dr
ip

le
gi

a
di

ed
, 1

3 
m

on
th

s
ur

os
ep

si
s

9
To

yo
da

 e
t a

l.
19

92
71

M
M

R
I

I
qu

ad
rip

le
gi

a,
 d

is
tu

rb
an

ce
 o

f o
cu

la
r 

m
ov

em
en

t
al

iv
e,

 6
0 

da
ys

,
be

d 
re

st
10

K
le

in
er

t e
t a

l.
19

93
59

M
M

R
I

I
fla

cc
id

 te
tr

ap
le

gi
a,

 r
t. 

hy
po

gl
os

sa
l n

er
ve

 p
al

sy
,

di
ed

, 2
 w

ee
ks

pn
eu

m
on

ia
bi

la
te

ra
l d

is
tu

rb
an

ce
 o

f d
ee

p 
se

ns
at

io
n

11
K

im
 e

t a
l.

19
95

59
M

M
R

I
II

dy
sp

ha
gi

a,
 fa

ci
al

 p
al

sy
, n

ys
ta

gm
us

,
se

ve
re

 m
ot

or
 d

ef
ic

it
12

W
ad

a 
et

 a
l.

19
96

69
M

M
R

I
I

bi
la

te
ra

l f
ac

ia
l p

al
sy

, l
t. 

H
em

ip
ar

es
is

, h
or

iz
on

ta
l &

al
iv

e,
 8

1 
da

ys
up

w
ar

d 
ga

ze
 li

m
ita

tio
n

ab
le

 to
 w

al
k

13
P

re
se

nt
 c

as
e

19
98

71
M

M
R

I
I

dy
sa

rt
hr

ia
, d

is
tu

rb
an

ce
 o

f h
or

iz
on

ta
l g

az
e,

 lt
. D

om
in

an
t

al
iv

e,
 5

 m
on

th
s

te
tr

ap
ar

es
is

ab
le

 to
 w

al
k

Fig. 2 Type 1: the ischaemic lesion develops from the medullary pyramid to
MLF; type 2: the lesion is confined to the medullary pyramid.
The survival rate of medial medullary syndrome may increase
with improvements in diagnostic technology. Bilateral medial
medullary infarction, which was previously considered to be fatal,
can be effectively treated if respiratory management is performed
during the acute period.
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Delayed presentation of
transorbital intracranial
pen
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Children’s Hospital, Melbourne, Victoria, Australia

Summary A 13 year old Fijian boy sustained a stab wound to the
left orbit 3 years ago. It was not appreciated by the treating
physicians in Fiji that the plastic pen had crossed from the left orbit,
through the nose, right orbit and right optic nerve, into the right
Journal of Clinical Neuroscience (2000) 7(6), 542–560
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