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Abstract 

Background Bone wax is a hemostatic agent widely used in surgery. Since it is neither absorbed nor metabolized, its 
use remains risky and a potential cause of complications. Even though its MRI radiological characteristics are distin-
guishable, it is generally misinterpreted as postoperative hematoma or trapped air. We report the first case in literature 
of brachial plexopathy due to the compressive mass effect of bone wax and the main clues that led us to establish 
this diagnosis prior to its surgical resection.

Case presentation A 20-year-old male, victim of stabbing presented with an open wound of the right latero-
cervical region with a vascular injury of the V2 segment of the right vertebral artery on CT angiography. He was first 
admitted for bleeding from the neck uncontrollable with external pressure. The patient underwent an emergency 
surgical vertebral artery ligation. Forty-eight hours later, he reported a feeling of paresthesia of right arm with right-
sided weakness. Neurologic examination revealed a motor deficit of the right triceps and wrist extensor muscles and 
absence of the triceps reflex. A postoperative compression of the C7 cervical root or the middle trunk of brachial 
plexus was initially suspected. A cervical MRI demonstrated a T1- and T2-weighted images well-defined right mass 
located laterally to the spinal cord in the epidural space at the level of C6–C7 vertebrae with a signal-intensity void on 
both sequences. T2*-weighted images showed no signal attenuation. It did not enhance after contrast administration. 
An epidural hematoma was less probable since acute hematoma is typically hypointense on T2*-weighted images. 
Computed tomography helped rule out residual postoperative air trapped in the epidural space based on the density 
study of the mass compared to air. Finally, a residual surgical foreign material used for packing during the procedure 
was suspected. The massive use of bone wax was ultimately confirmed by the surgeon and surgically removed with 
complete immediate postoperative recovery.

Conclusions This case highlights the importance of a nuanced critical approach of neurosurgeons and neuroradiolo-
gists when interpreting postoperative neuroimaging scans of the spine. It is crucial to always consider foreign body-
related complications and to review the per-operative procedure in details.

Keywords Bone wax, MRI, Signal-intensity void

Introduction
Bone wax (BW) is widely used as a hemostatic agent 
in both cranial and spine surgery. Since it is neither 
absorbed nor metabolized, various complications have 
been attributed to its use such as foreign body granu-
loma, infection, epistaxis, mass effect, altered bone heal-
ing, venous sinus thrombosis and soft tissue sarcoma 
following retained BW [1]. However, it is cost effective 
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and acts immediately making its use always common. 
In cases of postoperative neurological deficits, it is com-
monly overlooked as a potential cause. Thus, the diag-
nosis was mainly readdressed based on postoperative 
macroscopic or anatomopathological findings. Distinc-
tive neuroradiological features of BW are of a great aid 
when interpreting postoperative scans in such delicate 
cases. We present a case of compressive mass effect of 
bone wax on the middle trunk of the brachial plexus fol-
lowing vertebral artery injury causing a motor deficit of 
the right arm. The diagnosis was based on the radiologi-
cal presentation on MRI and CT and confirmed further 
after the resection of the bone wax.

Case presentation
We present the case of a 20-year-old male, victim of stab-
bing causing an open wound located in the right latero-
cervical region was first admitted to the emergency room 
for active bleeding from the vessels near the base of the 
skull which was difficult to control by external pressure. 
On the initial examination, patient did not present with 
any neurological deficit. A CT angiography pointed a 
transection of the V2 segment of the right vertebral 
artery with preserved adequate collateral vertebral artery 
circulation. The young man underwent an emergency 
surgical intervention using hemostatic tamponade with 
BW which was insufficient to control the bleeding and 
thus requiring direction ligation of the injured artery. 
The preoperative assessment did not reveal any cervical 
nerve root injury homolateral to the injury. Forty-eight 
hours later, he reported a feeling of electric shock, tin-
gling and radiating numbness down the right arm to the 
middle finger. He also expressed a feeling of right-sided 
weakness of the elbow, wrist and finger extension. He 
had no bladder or bowel incontinence. He remained fully 
ambulatory and did not complain of lower limbs weak-
ness. Neurologic examination revealed a motor deficit of 
the right triceps and wrist extensor muscles scored as 4/5 
using the muscle grading system and the absence of the 
triceps reflex.

Considering the persistence of paresthesia and right-
sided discrete motor deficit, an electroneuromyography 
(EMG) study was performed 6  days following the post-
operative symptoms onset. It revealed the preservation 
of motor nerve conduction. We noted the attenuation 
of sensory nerve action potentials recorded from the 
median nerve by stimulating the middle finger of the 
right hand. Needle EMG noted the presence of dener-
vation signs within the following muscles on the right: 
triceps; extensor digitorum communis and palmar inter-
ossei. However, no signs of denervation were noted 
within the deltoid, the brachioradialis and the para-
vertebral muscles. Hence, EMG helped addressing the 

topography of the lesion since C7 root injury often coex-
ists with middle trunk injury and shares clinical features 
of C7 radiculopathy.

A middle trunk post-traumatic compression was ini-
tially suspected. A cervical MRI was performed to 
investigate the brachial plexus and the potential cause 
of compression. T1- and T2-weighted images showed 
a well-defined right mass located laterally to the spinal 
cord in the epidural space at the level of C6–C7 vertebrae 
with a signal-intensity void on both sequences (Fig.  1). 
T2*-weighted images showed no signal attenuation 
within the mass. It did not enhance after contrast admin-
istration. It extended into the right C6–C7 intervertebral 
foramina exerting mass effect on the cervical spinal cord 
and causing its displacement to the left side. Despite the 
compression, no signal abnormality was noted within 
the spinal cord. Based on these MR findings, an epidural 
hematoma was less probable since acute hematoma is 
typically isointense on T1- and T2-weighted images and 
hypointense on T2*-weighted images [2]. Residual post-
operative air trapped in the epidural space causing mass 
effect could also be discussed [3]. However, computed 
tomography clearly distinguished the density of air from 
the density of the mass; the mass was characterized with 
a higher density than the tracheal air (− 110.7 vs. − 976.9 
Hounsfield unit).

After ruling out the differential diagnoses, residual sur-
gical foreign material used for packing during the pro-
cedure was suspected. The massive use of bone wax was 
ultimately confirmed by the vascular surgeon. The bone 
wax was surgically removed. The paresthesia resolved 
immediately after surgery. The neurological assessment, 
1 week after the surgical intervention, showed no residual 
motor deficit with full recovery. Thus, the patient’s condi-
tion did not require any further physiotherapy or symp-
tomatic treatment.

Discussion
Bone wax is used to seal the cut surface of bone and ves-
sels in different fields of surgery. In spine surgery, its use 
is very common to attain hemostasis following verte-
bral artery injury due to the placement of cervical spine 
screws. It is also used as a marker for spatial orientation 
when performing intraoperative MRI. Being minimally 
absorbable, it persists as a foreign material and could be 
responsible of several complications such as infection, 
foreign body granuloma, and mass effect [4]. It presents 
a diagnostic challenge as it has never been suspected as 
a primary diagnosis in the previously reported cases of 
compression of the spine and/or nerve roots (Table  1). 
In fact, it was mainly misdiagnosed as postoperative 
hematoma, trapped air, artifacts from surgical hardware 
or retained packing material. Its key characteristic is the 
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signal void in different MRI sequences [5, 6]. Granuloma-
tous reaction of the foreign material of bone wax could 
be a plausible differential diagnosis in this case. However, 
its MR imaging characteristics differ and typically show 

an enhancement of the margins on T1-weighted images 
with a central void [7, 8]. To our knowledge, our case rep-
resents the first report in literature of brachial plexopathy 
due to the compressive mass effect of bone wax. A case 

Fig. 1 MR and CT images of the cervical spine illustrating the mass. a Sagittal T2-weighted image of the cervical spine showing a space-occupying 
mass located laterally to the spine, extending to the intervertebral foramina of C6–C7 with a signal void. b Sagittal T1-weighted image of the 
cervical spine showing the same mass characterized also with a signal void. c MR myelography of the cervical spine showing the mass located 
laterally at the right and extending into the intervertebral foramina of C6–C7. d Axial T2-weighted image on the C6–C7 level showing the mass in 
low signal intensity located within the epidural space on the right of the cervical spinal cord which is slightly displaced to the left with no signal 
abnormalities. e Axial T1-weighted image of the same mass, always characterized with a signal void, extending through the intervertebral foramina 
of C6–C7. f Density comparison of the mass (− 110.7 HU) and the air within the trachea (− 976.9 HU)



Page 4 of 5Nagi et al. Egypt J Neurol Psychiatry Neurosurg           (2023) 59:16 

Ta
bl

e 
1 

Li
te

ra
tu

re
 re

vi
ew

 o
f r

ep
or

te
d 

ca
se

s 
of

 c
om

pr
es

si
ve

 e
ffe

ct
 o

f b
on

e 
w

ax
 o

ve
r t

he
 s

pi
ne

 a
nd

 n
er

ve
 ro

ot
s 

an
d 

its
 n

eu
ro

ra
di

ol
og

ic
al

 fe
at

ur
es

A
rt

ic
le

 ti
tle

M
ai

n 
au

th
or

, j
ou

rn
al

, y
ea

r o
f 

pu
bl

ic
at

io
n

Cl
in

ic
al

 p
re

se
nt

at
io

n
M

RI
 fi

nd
in

gs
Pr

im
ar

y 
su

sp
ec

te
d 

di
ag

no
si

s
Fi

na
l d

ia
gn

os
is

Ia
tr

og
en

ic
 q

ua
dr

ip
le

gi
a 

an
d 

bo
ne

 w
ax

B.
 C

ira
k 

et
 a

l., 
J N

eu
ro

su
rg

, 2
00

0
45

-y
ea

r-
ol

d 
w

om
an

, C
5–

C
6 

sp
on

dy
lo

si
s 

su
rg

er
y 

in
cl

ud
in

g 
th

e 
us

e 
of

 p
os

te
rio

r l
am

in
ar

 
ho

ok
s 

fo
llo

w
ed

 b
y 

po
st

op
er

a-
tiv

e 
qu

ad
rip

le
gi

a

H
yp

oi
nt

en
se

 le
si

on
 p

os
te

ro
la

t-
er

al
 to

 th
e 

sp
in

al
 c

or
d 

(C
5–

C
6)

Sp
in

al
 c

or
d 

co
m

pr
es

si
on

 b
y 

lu
m

ba
r h

oo
ks

Co
m

pr
es

si
ve

 b
on

e 
w

ax
 m

as
s 

as
so

ci
at

ed
 to

 c
er

vi
ca

l e
pi

du
ra

l 
he

m
at

om
a

Bo
ne

 w
ax

 a
s 

a 
ca

us
e 

of
 fo

re
ig

n 
bo

dy
 re

ac
tio

n 
af

te
r l

um
ba

r d
is

k 
su

rg
er

y

O
. E

se
r e

t a
l., 

A
dv

. T
he

r, 
20

07
45

-y
ea

r-
ol

d 
pa

tie
nt

, r
ad

ic
u-

lo
pa

th
y 

fo
llo

w
in

g 
2 

lu
m

ba
r d

is
k 

su
rg

er
ie

s 
w

ith
 c

om
pr

es
si

ve
 

eff
ec

t o
f b

on
e 

w
ax

 o
ve

r t
he

 
du

ra
l s

ac
 a

nd
 n

er
ve

 ro
ot

s

H
yp

oi
nt

en
se

 m
as

s 
po

st
er

ol
at

-
er

al
 to

 th
e 

rig
ht

 L
5 

ro
ot

H
em

at
om

a
Fo

re
ig

n 
bo

dy
 g

ra
nu

lo
m

a 
re

ac
-

tio
na

l t
o 

BW

Re
ac

tiv
e 

ch
an

ge
s 

of
 d

is
k 

sp
ac

e 
an

d 
fo

re
ig

n 
bo

dy
 g

ra
nu

lo
m

a 
to

 
bo

ne
 w

ax
 in

 lu
m

ba
r s

pa
ce

N
. O

zd
em

ic
 e

t a
l., 

N
eu

ro
l. 

In
di

a,
 

20
09

39
-y

ea
r-

ol
d 

pa
tie

nt
, h

is
to

ry
 

of
 lu

m
ba

r s
ur

ge
ry

 fo
r s

pi
na

l 
st

en
os

is
 L

4–
L5

 fo
llo

w
ed

 a
ft

er
 a

 
ye

ar
 b

y 
a 

lo
w

er
 b

ac
k 

pa
in

H
yp

oi
nt

en
se

 c
ys

tic
 le

si
on

 o
f 

th
e 

si
te

 o
f r

es
ec

te
d 

sp
in

ou
s 

pr
oc

es
s 

w
ith

 c
on

tr
as

t e
nh

an
c-

in
g 

m
ar

gi
ns

A
bs

ce
ss

Fo
re

ig
n 

bo
dy

 g
ra

nu
lo

m
a

M
as

s 
eff

ec
t i

n 
th

e 
th

or
ac

ic
 

sp
in

e 
fro

m
 re

m
na

nt
 b

on
e 

w
ax

: 
A

n 
M

RI
 p

itf
al

l

J. 
M

. S
te

in
 e

t a
l., 

A
N

JR
, 2

01
0

70
-y

ea
r-

ol
d 

m
an

, m
ul

tip
le

 
m

ye
lo

m
a,

 c
or

d 
co

m
pr

es
si

on
 

du
e 

to
 a

 T
6–

T9
 c

om
pr

es
si

ve
 

m
as

s 
fo

llo
w

ed
 b

y 
po

st
op

er
a-

tiv
e 

pa
ra

pl
eg

ia

T1
 s

ig
na

l i
nt

en
si

ty
 v

oi
d 

do
rs

al
 

to
 th

e 
sp

in
al

 c
or

d 
co

m
pr

es
si

on
Co

m
pr

es
si

ve
 p

ac
ki

ng
 m

at
er

ia
l, 

tr
ap

pe
d 

ai
r, 

he
m

at
om

a
Th

or
ac

ic
 s

pi
na

l c
or

d 
co

m
pr

es
-

si
on

 d
ue

 to
 b

on
e 

w
ax



Page 5 of 5Nagi et al. Egypt J Neurol Psychiatry Neurosurg           (2023) 59:16  

report of radiculopathy was previously described follow-
ing two lumbar disk surgery due to bone wax mass com-
pressing the dural sac and the spinal roots [8]. A mass 
effect due to bone wax only, without associated granu-
loma or hematoma, was described in one unique case of 
paraplegia following a decompressive surgery of the tho-
racic spine after the removal of a mass within the T6–T9 
vertebrae [9].

This case report adds to the current literature further 
evidence that the use of bone wax remains risky and 
explains the thriving bone wax substitute research in the 
field of hemostatic agents. It further highlights the hall-
mark MRI characteristic of bone wax which is a signal-
intensity void on the different sequences. Finally, a spinal 
surgeon should always consider an extra-spinal origin of 
the compression and not overlook a postoperative for-
eign material complication as an etiology.
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