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Obstetric Outcomes of Women Who Sustained 
Traumatic Spinal Injury during Pregnancy:  

A Systematic Review
Aatik Arsh, Haider Darain

KMU Institute of Physical Medicine and Rehabilitation, Khyber Medical University, Peshawar, Pakistan 

Literature regarding pregnant women who sustained traumatic spinal injury during pregnancy is limited. Existing papers are mainly 
case reports, and this indicates a need for more high-quality research evidence in this area. Therefore, this study was designed to 
systematically review available literature that reported demographic information, clinical characteristics, and obstetric outcomes of 
women who sustained spinal injury during pregnancy. Studies published from the earliest record to January 2019, which reported 
traumatic spinal injury during pregnancy, were included. Studies that have reported pregnancy in patients with pre-existing spinal in-
jury, review articles, commentaries, letter to editors, conference papers, and studies published in languages other than English were 
excluded. Sixteen studies reporting on 26 women were included. Their mean age was 26.7±5.5 years. Motor vehicle accidents were 
the main cause of spinal injury (n=15, 58%). Of the cases, four women sustained spinal injury during the 1st trimester of pregnancy, 
of which one had a spontaneous abortion, one delivered a baby with arthrogryposis multiplex congenital disorder, and the third one 
delivered a premature baby who died shortly after the delivery. Fifteen women sustained injury during their 2nd trimester, of which 
14 delivered normal babies, while six sustained spinal injury during the 3rd trimester. Of these women, five delivered normal babies 
at term. Outcomes of pregnancy appear significantly affected if a spinal injury occurs during the 1st trimester of pregnancy; however, 
injuries sustained during the 2nd and 3rd trimesters can have good obstetric outcomes.
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Introduction

Traumatic spinal injuries during pregnancy are less fre-
quent; however, these injuries are associated with incon-
ceivable suffering and financial costs [1,2]. Trauma during 
pregnancy is one of the leading non-obstetric causes of fe-
tal deaths [3]. In cases where the fetus survives, complica-
tions such as low birth weight and prematurity have been 
reported in the literature [4,5]. Besides fetal complica-

tions, acute spinal injury in pregnant women brings a high 
risk of maternal morbidity and mortality [5-7]. Severe 
spinal injury can lead to spinal cord injury (SCI). In these 
patients, spinal injury and SCI-specific complications 
such as paralysis, bowel and bladder incontinence, deep 
venous thrombosis, hypotension, autonomic dysreflexia 
(AD), and vertebral instability present complex challenges 
to obstetricians, surgeons, and rehabilitation specialists 
[6-10]. Thus, an interdisciplinary team approach is neces-
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sary to manage this unique patient population. However, 
financial constraints are present in developing countries, 
and relevant facilities are not always available for this un-
common condition [7].

Spinal injury and SCI commonly occur in young indi-
viduals, and the majority of women who sustain these in-
juries are of childbearing age [7,9,10]. Some studies have 
investigated the outcomes of pregnancy and rehabilitation 
in women with pre-existing SCI; however, the literature 
regarding pregnant women who sustained spinal injury 
during pregnancy is limited [8]. Existing literature mainly 
consists of case reports, which indicates a need for more 
high-quality research evidence in this area. Therefore, 
this study was designed to systematically review available 
literature that reported demographic information, clini-
cal characteristics, and obstetric outcomes of women who 
sustained spinal injury during pregnancy. The research 
question was “What are the clinical features and obstetric 
outcomes of women who sustained traumatic spinal in-
jury during pregnancy?”

Methods

A systematic review was conducted according to PRISMA 
(Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses) guidelines from February to July 2019. 
The study was registered with PROSPERO (www.crd.
york.ac.uk/PROSPERO) under the registration number 
CRD42018115815. A literature search was performed 
in March 2019 using databases of PubMed/MEDLINE, 
AMED, EMBASE, HMIC, BNI, PsycINFO, CINAHL 
(EBSCO), and Health Business Elite. The literature search 
was performed using the following terms: spinal cord (in-
jury, damage, compression, ischemia, trauma, contusion, 
laceration, transection, syndrome), OR spinal (fracture, 
sublaxation, dislocation, injury, trauma), OR cervical ver-
tebrae injuries, OR lumbar vertebrae injuries, OR thoracic 
vertebrae injuries, OR SCI, OR paraplegia, OR quadriple-
gia, OR tetraplegia, AND pregnancy, OR pregnant wom-
en, OR antenatal, OR prenatal, OR perinatal, OR gravid, 
OR gestation. Truncations were used when appropriate. 
Following search limits were applied in PubMed database: 
species (humans) and sex (female).

Search results were imported into the reference man-
ager Endnote X7 (Clarivate, Philadelphia, PA, USA) 
to remove duplicates. After duplicate removal, two au-
thors (A.A. and H.D.) independently screened the titles 

and abstracts of the studies and divided the articles into 
“relevant” and “irrelevant” categories according to the 
inclusion and exclusion criteria. All discrepancies were 
resolved by consensus meeting/discussion, and the prin-
cipal author (A.A.) made the final decision. Research ar-
ticles published from the earliest record to January 2019 
that reported traumatic spinal injury during pregnancy 
were included. Studies on non-traumatic spinal injury, 
such as due to osteoporosis or neoplastic causes, were ex-
cluded. Only peer-reviewed articles in English language 
were included. Reference list of articles were systemati-
cally scanned to find additional related studies. Reviews, 
commentaries, letter to editors, and conference papers 
were excluded.

The principal author (A.A.) studied the full texts of the 
articles selected, and the following data were extracted 
from each included study: principal author, year of pub-
lication, country, patient age, cause of injury, gestational 
age at the time of injury, radiological findings, neurologi-
cal deficits, spine management (surgical/conservative), 
obstetric outcomes, complications, and follow-up status. 
Extracted data were checked by the second author (H.D.), 
and discrepancies were resolved by consensus. The meth-
odological quality of the included studies was evaluated 
by adapting the methods of Bazerbachi et al. [11]. Given 
that there were no available validated tools to assess the 
methodological quality of case reports and case series, Ba-
zerbachi et al. [11] derived items from the Newcastle–Ot-
tawa Scale that were appropriate for non-comparative case 
reports and case series studies. They removed two items 
(comparability and adjustment) from the Newcastle–Ot-
tawa Scale for their systematic review of non-comparative 
case reports and case series. According to Bazerbachi et 
al. [11], the quality of the report is good when all five cri-
teria were fulfilled, moderate when four were fulfilled, and 
low when ≤3 were fulfilled. The same scoring method was 
used in the present systematic review. IBM SPSS ver. 23.0 
(IBM Corp., Armonk, NY, USA) was used to calculate 
the mean, simple frequency, percentages, and proportion 
from the total case reports.

Results

The initial search identified 461 research articles. One 
study was identified through additional sources [12]. 
Following removal of duplicates, 399 studies were left, 
of which 19 were excluded because they were published 
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in languages other than English. Titles and abstracts of 
the remaining 380 articles were screened, and 361 ex-
cluded because either they reported spinal injury due 
to non-traumatic causes or pregnancy in women with 
pre-existing SCI or they reported minor spinal injuries 
without associated vertebral fracture or SCI. Of the re-
maining 19 studies, three studies [13-15], which were 
narrative reviews or expert opinions, were excluded (Fig. 
1). Another study reported two cases, of which one was 
of non-traumatic origin [9]. The non-traumatic case was 
removed, leaving the study solely with the traumatic 
case. Finally, 16 publications reporting on 26 cases were 
included in the systematic review. Eleven (68.8%) of the 
included studies had poor methodological quality, while 
the remaining 5 (31.2%) had moderate methodological 
quality [2,6,7,9,10,12,16-25] (Table 1).

The studies included were published from 2000 to 2018. 
Geographical distribution of these studies is as follows: 
Bulgaria (n=2), Turkey (n=1), South Africa (n=1), Nigeria 
(n=3), United States (n=1), Germany (n=1), Brazil (n=1), 
Australia (n=1), Croatia (n=1), India (n=3), Pakistan 
(n=5), Saudi Arabia (n=1), and Yemen (n=5).

The subjects’ age ranged from 19 to 39 years, with a 
mean age of 26.7±5.5 years. Motor vehicle accident (MVA) 
was the cause of injury (n=15, 58%), followed by falls (n=8, 
31%) and gunshot wound (GSW) (n=3, 11%). Less than 
half (n=12, 46%) of the cases had cervical injuries, while 
the remaining 14 (54%) had thoracic or lumbar injuries. 
A large proportion (n=17, 65%) of patients were managed 

surgically, while the remaining patients (n=9, 35%) were 
treated conservatively. There were 4 (15%), 15 (58%), and 
6 (23%) women who sustained injuries during the 1st, 
2nd, and 3rd trimesters, respectively. In one case (4%), 
the patient sustained injury in the 6th lunar month of her 
pregnancy.

Moreover, 20 women (77%), of which 10 had cervical 
injuries and 10 had thoracic/lumbar injuries, delivered 
normal healthy babies. Of these women, 13 underwent 
spinal surgery and seven were managed conservatively. 
Obstetric outcomes were not satisfactory in four women 
who sustained injury during the 1st trimester; one had a 
spontaneous abortion, another delivered a baby with ar-
throgryposis multiplex congenital disorder, and the third 
one delivered a premature baby who died an hour after 
delivery. The outcome of the fourth women cannot be 
reported, as no information was provided on follow-up or 
delivery. Outcomes of women who sustained spinal injury 
during the 2nd trimester were satisfactory, and of the 15 
women, 14 delivered healthy babies, while one delivered 
a premature baby. Similar satisfactory outcomes were re-
ported for women who sustained spinal injury in the 3rd 
trimester of pregnancy; of the six women, five delivered 
normal babies, while one delivered at preterm. The latter 
woman developed AD during labor and died shortly after 
the delivery; however, her baby survived. The woman who 
sustained injury during the 6th lunar month of her preg-
nancy had a spontaneous abortion.

461 Records identified through database searching 1 Additional record identified through other sources

399 Records after duplicates removed

19 Non-English articles removed

364 Records excluded
• Non-traumatic spinal injury
• Pregnancy in women with pre-existing SCI
• Minor spinal injuries without associated vertebrae fracture or SCI
• Reviews/expert opinions

380 Records screened

16 Studies included in qualitative synthesis

Fig. 1. Study selection flowchart. SCI, spinal cord injury.



Traumatic Spinal Injury during PregnancyAsian Spine Journal 293
Ta

bl
e 

1.
 S

um
m

ar
y 

of
 th

e 
in

cl
ud

ed
 s

tu
di

es

St
ud

y
M

et
ho

do
lo

gi
ca

l 
qu

al
ity

Co
un

try
Ag

e 
(y

r) 
/

G 
&

 P
Ca

us
e 

of
 in

ju
ry

GA
 (a

t t
he

 
tim

e 
of

 
in

ju
ry

)
Sk

el
et

al
 in

ju
ry

N
eu

ro
lo

gi
ca

l 
de

fic
it 

/ A
IS

 g
ra

de
Sp

in
e 

m
an

ag
em

en
t

Ob
st

et
ric

 o
ut

co
m

e
SC

I-s
pe

ci
fic

 
co

m
pl

ic
at

io
ns

FU

Ta
nc

he
v e

t 
al

. [1
7]

 
(2

00
0)

Lo
w

Bu
lg

ar
ia

Ca
se

 1
: 2

0 
 

/ N
R

M
VA

7t
h 

lu
na

r 
m

on
th

T1
2–

L1
 sp

in
al

 
fra

ct
ur

es
No

 n
eu

ro
lo

gi
ca

l d
efi

cit
Op

en
 re

du
ct

io
n 

an
d 

po
st

er
io

r 
co

m
pr

es
sio

n 
in

st
ru

m
en

ta
-

tio
n 

al
on

g 
w

ith
 p

os
te

rio
r 

fu
sio

n 
w

ith
 a

ut
og

ra
fts

 fr
om

 
th

e 
ilia

c c
re

st

A 
no

rm
al

 h
ea

lth
y 

ba
by

 w
as

 d
el

ive
re

d 
th

ro
ug

h 
ce

sa
re

an
 

se
ct

io
n.

NR
At

 a
n 

18
-m

on
th

 FU
 a

fte
r 

th
e 

su
rg

er
y n

o 
sig

ns
 o

f 
ne

ur
ol

og
ic 

co
m

pr
om

ise

 
Bu

lg
ar

ia
Ca

se
 2

: 1
9 

/ N
R

M
VA

6t
h 

lu
na

r 
m

on
th

T1
2–

L1
 sp

in
al

 
fra

ct
ur

es
Ne

ur
ol

og
ic 

sig
ns

 in
 th

e 
fo

rm
 o

f p
ar

es
th

es
ia

s a
nd

 
nu

m
bn

es
s i

n 
th

e 
lo

w
er

 
ex

tre
m

iti
es

Op
en

 re
du

ct
io

n 
an

d 
po

st
er

io
r 

st
ab

iliz
at

io
n 

al
on

g 
w

ith
 

po
st

er
io

r f
us

io
n 

w
ith

 a
ut

o-
gr

af
ts

 fr
om

 th
e 

ilia
c c

re
st

Sp
on

ta
ne

ou
s a

bo
rti

on
NR

At
 a

 1
2-

m
on

th
 FU

 a
fte

r t
he

 
su

rg
er

y n
o 

sig
ns

 o
f n

eu
ro

-
lo

gi
c c

om
pr

om
ise

Ge
nç

os
-

m
an

o ğ
lu

 
et

 a
l. [

24
] 

(2
00

1)

Lo
w

Tu
rk

ey
21

 / G
2P

1
GS

W
16

th
 w

ee
k

Fr
ac

tu
re

 o
f t

he
 

C4
 a

nd
 C

5 
ve

rte
br

ae

C5
 A

SI
A 

B
Sp

in
al

 in
ju

ry
 m

an
ag

ed
 co

n-
se

rv
at

ive
ly 

w
ith

 P
hi

la
de

l-
ph

ia
 co

lla
r

A 
no

rm
al

 h
ea

lth
y 

fe
m

al
e 

ba
by

 w
as

 
de

liv
er

ed
 th

ro
ug

h 
NV

D.

Ne
ur

op
at

hi
c b

la
dd

er
, 

co
ns

tip
at

io
n,

 a
ne

-
m

ia
; s

ev
er

e 
lo

w
er

 
lim

b 
sp

as
tic

ity
 a

t 
FU

At
 1

3 
m

on
th

s p
os

t-i
nj

ur
y, 

th
e 

pa
tie

nt
 im

pr
ov

ed
 to

 A
SI

A 
D 

an
d 

sh
e 

w
al

ke
d 

w
ith

 
cr

ut
ch

es
.

Po
po

v e
t 

al
. [1

0]
 

(2
00

3)

Lo
w

So
ut

h 
Af

ric
a

21
 / p

rim
i-

gr
av

id
a

GS
W

36
th

 w
ee

k
C6

–C
7 

ve
rte

-
br

al
 b

od
ie

s 
fra

ct
ur

e

A 
le

ft 
he

m
ip

le
gi

a 
w

ith
 d

e-
cr

ea
se

d 
se

ns
or

y p
er

ce
p-

tio
n 

on
 th

e 
rig

ht
 d

ue
 to

 
co

m
pr

es
sio

n 
of

 th
e 

sp
in

al
 

co
rd

 b
y t

he
 o

ed
em

a

Sp
in

al
 in

ju
ry

 m
an

ag
ed

 
co

ns
er

va
tiv

el
y w

ith
 so

ft 
ce

rv
ica

l c
ol

la
r

A 
no

rm
al

 h
ea

lth
y 

ba
by

 w
as

 d
el

ive
re

d 
th

ro
ug

h 
ce

sa
re

an
 

se
ct

io
n.

NR
Pa

tie
nt

 n
eu

ro
lo

gi
ca

l s
ta

tu
s 

at
 FU

 is
 n

ot
 re

po
rte

d.
 

Ho
w

ev
er

, it
 w

as
 re

po
rte

d 
th

at
 th

e 
pa

tie
nt

 m
ak

es
 

sa
tis

fa
ct

or
y p

ro
gr

es
s t

o 
re

co
ve

ry
 d

ur
in

g 
ho

sp
ita

liz
a-

tio
n.

M
al

om
o 

et
 

al
. [2

2]
 

(2
00

5)

Lo
w

Ni
ge

ria
25

 / p
rim

i-
gr

av
id

a
M

VA
29

th
 w

ee
k

C4
–C

5 
an

te
rio

r 
su

bl
ux

at
io

n 
an

d 
fra

ct
ur

e 
of

 C
4 

sp
in

ou
s 

pr
oc

es
s

In
co

m
pl

et
e 

C4
 sp

in
al

 co
rd

 
in

ju
ry

; F
ra

nk
el

 g
ra

de
 C

Sp
in

al
 in

ju
ry

 m
an

ag
ed

 
co

ns
er

va
tiv

el
y w

ith
 G

ar
dn

er
 

W
el

ls’
 to

ng
s t

ra
ct

io
n

2.
3 

kg
 fe

m
al

e 
ba

by
 

w
as

 d
el

ive
re

d 
th

ro
ug

h 
va

gi
na

l 
de

liv
er

y w
ith

 th
e 

ai
d 

of
 e

pi
sio

to
m

y.

UT
I, a

ne
m

ia
At

 1
4 

m
on

th
s p

os
t-i

nj
ur

y, 
th

e 
pa

tie
nt

 w
as

 fu
lly

 a
m

bu
la

nt
 

w
ith

ou
t a

ny
 su

pp
or

t.

Nn
am

di
 e

t 
al

. [2
3]

 
(2

00
7)

Lo
w

Ni
ge

ria
Ca

se
 1

: 2
7 

/ G
4P

3
Fa

ll
26

th
 w

ee
k

An
te

rio
r w

ed
ge

 
co

m
pr

es
sio

n 
fra

ct
ur

e 
of

 
C6

, C
7–

T1
 

su
bl

ux
at

io
n

It 
w

as
 re

po
rte

d 
th

at
 p

at
ie

nt
 

ha
d 

se
ns

at
io

n 
up

 to
 T

4 
le

ve
l a

nd
 h

ad
 n

or
m

al
 

up
pe

r l
im

b 
po

w
er

 &
 n

o 
lo

w
er

 lim
bs

 p
ow

er
 b

ut
 

ex
ac

t i
nf

or
m

at
io

n 
re

la
te

d 
to

 n
eu

ro
lo

gi
ca

l le
ve

l w
as

 
no

t r
ep

or
te

d.

Sp
in

al
 in

ju
ry

 m
an

ag
ed

 
co

ns
er

va
tiv

el
y w

ith
 sk

ul
l 

tra
ct

io
n

A 
no

rm
al

 h
ea

lth
y 

fe
m

al
e 

ba
by

 w
as

 
de

liv
er

ed
 th

ro
ug

h 
NV

D.

UT
I, P

U,
 p

ne
um

on
ia

, 
an

em
ia

At
 a

 3
-m

on
th

 FU
 a

fte
r d

el
iv-

er
y, 

th
e 

ba
by

 w
as

 n
or

m
al

 
w

hi
le

 th
e 

m
ot

he
r r

em
ai

ne
d 

a 
pa

ra
pl

eg
ic 

re
ha

bi
lit

at
ed

 
on

 a
 w

he
el

ch
ai

r.

 
Ni

ge
ria

Ca
se

 2
: 3

5 
/ G

5P
4

M
VA

28
th

 w
ee

k
C5

–C
6 

un
st

ab
le

 
fra

ct
ur

e
Fr

an
ke

l s
ca

le
 A

Sp
in

al
 in

ju
ry

 m
an

ag
ed

 
co

ns
er

va
tiv

el
y w

ith
 ce

rv
ica

l 
co

lla
r

A 
pr

em
at

ur
e 

ba
by

 o
f 

1.
2 

kg
 w

as
 d

el
ive

re
d 

3 
da

ys
 a

fte
r t

he
 

in
ju

ry
 b

ut
 th

e 
m

ot
he

r 
he

rs
el

f d
ie

d 
sh

or
tly

 
af

te
r t

he
 d

el
ive

ry.

He
ad

ac
he

, b
lu

rri
ng

 
of

 vi
sio

n,
 b

lo
od

 
pr

es
su

re
 1

60
 / 

10
0 

m
m

 H
g 

(A
D)

, d
ea

th
 

of
 th

e 
pa

tie
nt

At
 a

 3
-w

ee
k F

U,
 th

e 
ba

by
 

w
ei

gh
ed

 1
.6

5 
kg

 a
nd

 a
t 

a 
3-

m
on

th
 FU

, t
he

 b
ab

y 
w

ei
gh

ed
 5

 kg
 a

nd
 w

as
 

do
in

g 
w

el
l.

(C
on

tin
ue

d 
on

 n
ex

t p
ag

e)



Aatik Arsh et al.294 Asian Spine J 2022;16(2):290-300

St
ud

y
M

et
ho

do
lo

gi
ca

l 
qu

al
ity

Co
un

try
Ag

e 
(y

r) 
/

G 
&

 P
Ca

us
e 

of
 in

ju
ry

GA
 (a

t t
he

 
tim

e 
of

 
in

ju
ry

)
Sk

el
et

al
 in

ju
ry

N
eu

ro
lo

gi
ca

l 
de

fic
it 

/ A
IS

 g
ra

de
Sp

in
e 

m
an

ag
em

en
t

Ob
st

et
ric

 o
ut

co
m

e
SC

I-s
pe

ci
fic

 
co

m
pl

ic
at

io
ns

FU

Le
na

rz 
et

 
al

. [6
] 

(2
00

9)

M
od

er
at

e
US

A
39

 / G
2P

1
Fa

ll
17

th
 w

ee
k

Bu
rs

t f
ra

ct
ur

e 
of

 1
2t

h 
th

o-
ra

cic
 ve

rte
br

al
 

bo
dy

It 
w

as
 re

po
rte

d 
th

at
 p

at
ie

nt
 

ex
pe

rie
nc

ed
 lo

w
er

 
ex

tre
m

ity
 w

ea
kn

es
s 

an
d 

bo
w

el
 &

 b
la

dd
er

 
in

co
nt

in
en

ce
 b

ut
 e

xa
ct

 
in

fo
rm

at
io

n 
re

la
te

d 
to

 
ne

ur
ol

og
ica

l le
ve

l w
as

 
no

t r
ep

or
te

d.

Ve
rte

br
al

 b
od

y c
or

pe
ct

om
y 

an
d 

sp
in

al
 ca

na
l 

de
co

m
pr

es
sio

n

A 
no

rm
al

 h
ea

lth
y 

ba
by

 w
as

 d
el

ive
re

d 
th

ro
ug

h 
ce

sa
re

an
 

se
ct

io
n.

NR
At

 a
 5

-m
on

th
 FU

 a
fte

r d
el

iv-
er

y, 
th

e 
pa

tie
nt

 w
as

 a
bl

e 
to

 w
al

k w
ith

ou
t a

ss
ist

ive
 

de
vic

es
. H

er
 b

ow
el

 a
nd

 
bl

ad
de

r w
er

e 
co

nt
in

en
t.

Sc
hn

ak
e 

et
 a

l. [
21

] 
(2

01
1)

M
od

er
at

e
Ge

rm
an

y
24

 / N
R

M
VA

19
th

 w
ee

k
W

ed
ge

d 
co

m
pr

es
sio

n 
fra

ct
ur

e 
of

 T
5 

an
d 

co
m

pl
et

e 
bu

rs
t f

ra
ct

ur
e 

of
 T

8

No
 n

eu
ro

lo
gi

ca
l d

efi
cit

An
te

rio
r, t

ho
ra

co
sc

op
ic-

as
sis

te
d 

re
du

ct
io

n,
 a

nd
 

st
ab

iliz
at

io
n

A 
no

rm
al

 h
ea

lth
y 

ba
by

 w
as

 d
el

ive
re

d.
 

(M
od

e 
of

 d
el

ive
ry

 
no

t r
ep

or
te

d.
)

NR
At

 a
 1

2-
m

on
th

 FU
, n

o 
co

m
pl

i-
ca

tio
n 

w
as

 p
re

se
nt

.

Go
tfr

yd
 e

t 
al

. [2
0]

 
(2

01
5)

M
od

er
at

e
Br

az
il

20
 / N

R
M

VA
20

th
 w

ee
k

Fr
ac

tu
re

 a
nd

 
di

slo
ca

tio
n 

of
 T

4–
T5

 
ve

rte
br

ae

T6
 Fr

an
ke

l s
ca

le
 A

De
co

m
pr

es
sio

n,
 re

du
ct

io
n,

 
an

d 
fix

at
io

n 
w

ith
 p

ed
icl

e 
sc

re
w

s

A 
no

rm
al

 h
ea

lth
y 

fe
m

al
e 

ba
by

 w
as

 
de

liv
er

ed
 th

ro
ug

h 
NV

D.

NR
Pa

tie
nt

 n
eu

ro
lo

gi
ca

l s
ta

tu
s 

at
 FU

 is
 n

ot
 re

po
rte

d 
w

hi
le

 
at

 2
-y

ea
r F

U,
 h

er
 b

ab
y w

as
 

no
rm

al
.

En
ge

l e
t a

l. 
[9

] (2
01

3)
M

od
er

at
e

Au
st

ra
lia

28
 / p

rim
i-

gr
av

id
a

M
VA

12
th

 w
ee

k
Fr

ac
tu

re
 

di
slo

ca
tio

n 
of

 
T6

 ve
rte

br
ae

T6
 A

SI
A 

A
Po

st
er

io
r p

ed
icl

e 
sc

re
w

 
fix

at
io

n 
(T

4–
T7

), T
5 

/ T
6 

ve
rte

br
ec

to
m

y w
ith

 ili
ac

 
cr

es
t g

ra
ft

2.
65

-k
g 

bo
y b

ab
y 

w
ith

 a
rth

ro
gr

yp
os

is 
m

ul
tip

le
x c

on
ge

ni
ta

 
w

as
 d

el
ive

re
d 

by
 

ca
es

ar
ea

n 
se

ct
io

n.

UT
I, a

ne
m

ia
At

 a
 6

-y
ea

r F
U,

 th
e 

pa
tie

nt
 

re
m

ai
ne

d 
T6

 A
SI

A 
A 

pa
ra

pl
eg

ic 
w

hi
le

 h
er

 ch
ild

 
ha

d 
ce

re
br

al
 p

al
sy

.

Ba
ra

no
vi ć

 
et

 a
l. [

16
] 

(2
01

4)

Lo
w

Cr
oa

tia
Ag

e /
 N

R
M

VA
17

th
 w

ee
k

Lu
xa

tio
n 

fra
ct

ur
e 

of
 

th
e 

C5
 a

nd
 C

6 
ve

rte
br

ae

AS
IA

 B
Di

sk
 e

xt
irp

at
io

n 
an

d 
an

te
rio

r 
sp

on
dy

lo
de

sis
A 

no
rm

al
 h

ea
lth

y 
ba

by
 w

as
 d

el
ive

re
d.

 
(M

od
e 

of
 d

el
ive

ry
 

no
t r

ep
or

te
d.

)

NR
Th

e 
pa

tie
nt

 a
ch

ie
ve

d 
co

m
pl

et
e 

re
co

ve
ry

 o
f t

he
 

ne
ur

ol
og

ica
l d

efi
cit

 w
ith

in
 

fe
w

 d
ay

s o
f t

he
 su

rg
er

y.

So
na

w
an

e 
et

 a
l. [

2]
 

(2
01

8)

Lo
w

In
di

a
28

 / G
3P

2
Fa

ll
26

th
 w

ee
k

Bu
rs

t f
ra

ct
ur

e 
of

 
T1

2 
ve

rte
br

a
L1

 A
SI

A 
A

La
m

in
ec

to
m

y w
ith

 p
os

te
rio

r 
de

co
m

pr
es

sio
n 

an
d 

sh
or

t-
se

gm
en

t p
ed

icu
la

r s
cr

ew
 

fix
at

io
n

A 
no

rm
al

 h
ea

lth
y 

ba
by

 w
as

 d
el

ive
re

d 
th

ro
ug

h 
ce

sa
re

an
 

se
ct

io
n.

NR
At

 a
 2

-y
ea

r F
U,

 th
e 

pa
tie

nt
 

w
as

 p
ar

ap
le

gi
c w

ith
 p

ar
tia

l 
re

co
ve

ry
 o

f b
ow

el
 a

nd
 

bl
ad

de
r f

un
ct

io
n.

Ar
sh

 e
t a

l. 
[7

] (2
01

7)
Lo

w
Pa

kis
ta

n
Ca

se
 1

: 3
0 

/ G
6P

5
Fa

ll
24

th
 w

ee
k

NR
T1

2 
AS

IA
 B

Sp
in

al
 in

ju
ry

 m
an

ag
ed

 
co

ns
er

va
tiv

el
y

A 
no

rm
al

 h
ea

lth
y 

fe
m

al
e 

ba
by

 w
as

 
de

liv
er

ed
 th

ro
ug

h 
ce

sa
re

an
 se

ct
io

n.

Sa
cr

al
 P

U 
& 

co
lo

s-
to

m
y a

t F
U

At
 a

 3
-y

ea
r F

U,
 th

e 
pa

tie
nt

 
im

pr
ov

ed
 to

 A
SI

A 
C 

an
d 

sh
e 

w
al

ke
d 

w
ith

 A
FO

 in
 th

e 
w

al
kin

g 
fra

m
e.

Pa
kis

ta
n

Ca
se

 2
: 2

5 
/ G

3P
2

Fa
ll

30
th

 w
ee

k
NR

C5
 A

SI
A 

A
AC

DF
A 

no
rm

al
 h

ea
lth

y b
oy

 
ba

by
 w

as
 d

el
ive

re
d 

th
ro

ug
h 

as
sis

te
d 

br
ee

ch
 va

gi
na

l 
de

liv
er

y.

UT
I &

 b
ow

el
 a

bn
or

-
m

al
iti

es
 a

t F
U

At
 a

 2
-y

ea
r F

U,
 th

e 
pa

tie
nt

 
re

m
ai

ne
d 

C5
 A

SI
A 

A 
te

tra
pl

eg
ic.

(C
on

tin
ue

d 
on

 n
ex

t p
ag

e)

Ta
bl

e 
1.

 C
on

tin
ue

d



Traumatic Spinal Injury during PregnancyAsian Spine Journal 295

St
ud

y
M

et
ho

do
lo

gi
ca

l 
qu

al
ity

Co
un

try
Ag

e 
(y

r) 
/

G 
&

 P
Ca

us
e 

of
 in

ju
ry

GA
 (a

t t
he

 
tim

e 
of

 
in

ju
ry

)
Sk

el
et

al
 in

ju
ry

N
eu

ro
lo

gi
ca

l 
de

fic
it 

/ A
IS

 g
ra

de
Sp

in
e 

m
an

ag
em

en
t

Ob
st

et
ric

 o
ut

co
m

e
SC

I-s
pe

ci
fic

 
co

m
pl

ic
at

io
ns

FU

Pa
kis

ta
n

Ca
se

 3
: 2

4 
/ G

4P
3

M
VA

27
th

 w
ee

k
NR

C7
 A

SI
A 

B
AC

DF
A 

no
rm

al
 h

ea
lth

y 
fe

m
al

e 
ba

by
 w

as
 

de
liv

er
ed

 th
ro

ug
h 

as
sis

te
d 

va
gi

na
l 

de
liv

er
y.

UT
I, h

yd
ro

ne
ph

ro
sis

At
 a

 2
-y

ea
r F

U,
 th

e 
pa

tie
nt

 
im

pr
ov

ed
 to

 A
SI

A 
D 

an
d 

sh
e 

w
al

ks
 w

ith
 cr

ut
ch

es
.

Pa
kis

ta
n

Ca
se

 4
: 2

9 
/ G

3P
2

M
VA

11
th

 w
ee

k
NR

L1
 A

SI
A 

A
Sp

in
e 

fix
at

io
n

A 
pr

em
at

ur
e 

ba
by

 w
as

 
de

liv
er

ed
 th

ro
ug

h 
NV

D 
bu

t d
ie

d 
af

te
r 1

 
ho

ur
 o

f d
el

ive
ry.

M
ul

tip
le

 P
U,

 a
ne

m
ia

, 
de

pr
es

sio
n

At
 a

 1
-y

ea
r F

U,
 th

e 
pa

tie
nt

 
re

m
ai

ne
d 

L1
 A

SI
A 

A 
Pa

ra
pl

eg
ic.

Pa
kis

ta
n

Ca
se

 5
: 3

8 
/ G

4P
3

GS
W

21
st

 w
ee

k
NR

L1
 A

SI
A 

C
Sp

in
al

 in
ju

ry
 m

an
ag

ed
 

co
ns

er
va

tiv
el

y
A 

no
rm

al
 h

ea
lth

y 
fe

m
al

e 
ba

by
 w

as
 

de
liv

er
ed

 th
ro

ug
h 

NV
D.

Co
cc

yg
ea

l P
U;

 
bo

w
el

 a
nd

 b
la

dd
er

 
di

st
ur

ba
nc

es
 a

t F
U

At
 a

 1
-y

ea
r F

U,
 th

e 
pa

tie
nt

 
im

pr
ov

ed
 to

 A
SI

A 
D 

an
d 

sh
e 

w
al

ks
 w

ith
ou

t a
ny

 
su

pp
or

t.

Qu
re

sh
i e

t 
al

. [2
5]

 
(2

01
7)

Lo
w

Sa
ud

i 
Ar

ab
ia

32
 / p

rim
i-

gr
av

id
a

M
VA

2n
d 

tri
m

es
-

te
r (

at
 th

e 
tim

e 
of

 
in

ju
ry

)
27

th
 w

ee
k 

(2
 m

on
th

s 
po

st
 

in
ju

ry
)

C6
–C

7 
fra

ct
ur

e 
di

slo
ca

tio
n

C6
 A

SI
A 

B
Ce

rv
ica

l s
pi

ne
 d

ec
om

pr
es

-
sio

n,
 C

7 
co

rp
ec

to
m

y a
nd

 
C6

–T
1 

in
te

rn
al

 fi
xa

tio
n

1.
7-

kg
 p

re
m

at
ur

e 
ba

by
 

bo
y w

as
 d

el
ive

re
d 

th
ro

ug
h 

ce
sa

re
an

 
se

ct
io

n.

AD
, U

TI
, d

ep
re

ss
io

n,
 

PU
, s

pa
st

ici
ty,

 u
re

-
th

ra
l in

ju
ry

 se
co

nd
-

ar
y t

o 
ca

th
et

er
 p

ul
l, 

ch
es

t i
nf

ec
tio

n

At
 th

e 
tim

e 
of

 d
isc

ha
rg

e 
fro

m
 

re
ha

bi
lit

at
io

n,
 th

e 
pa

tie
nt

 
w

as
 p

ar
tia

lly
 in

de
pe

nd
en

t 
in

 A
DL

s. 
Pa

tie
nt

 n
eu

ro
-

lo
gi

ca
l s

ta
tu

s a
t F

U 
is 

no
t 

re
po

rte
d.

Ag
ra

w
al

 
[1

8]
 

(2
01

8)

Lo
w

In
di

a
20

 / G
2P

1
M

VA
12

th
 w

ee
k

An
te

rio
r w

ed
g-

in
g 

of
 T

11
 a

nd
 

T1
2 

ve
rte

br
ae

No
 n

eu
ro

lo
gi

ca
l d

efi
cit

T1
1–

L1
 p

ed
icl

e 
sc

re
w

s a
nd

 
ro

d 
fix

at
io

n
FU

 u
ltr

as
ou

nd
 o

f t
he

 
fe

tu
s w

as
 n

or
m

al
 a

s 
pe

r t
he

 a
ge

 o
f t

he
 

fe
tu

s.

NR
NR

Ze
m

m
ar

 e
t 

al
. [1

9]
 

(2
01

8)

Lo
w

Ye
m

en
Ca

se
 1

: 3
0 

/ G
5P

3
Fa

ll
23

rd
 w

ee
k

C5
 / 6

 fr
ac

tu
re

 
di

slo
ca

tio
n

C4
 A

SI
A 

A
An

te
rio

r C
5 

co
rp

ec
to

m
y a

nd
 

C4
–6

 fi
xa

tio
n

A 
no

rm
al

 h
ea

lth
y 

ba
by

 w
as

 d
el

ive
re

d 
th

ro
ug

h 
NV

D.

UT
I, P

U,
 h

yp
ot

en
-

sio
n,

 a
ne

m
ia

NR

Ye
m

en
Ca

se
 2

: 2
6 

/ G
5P

4
M

VA
18

th
 w

ee
k

C6
 / 7

 fr
ac

tu
re

 
di

slo
ca

tio
n

C5
 A

SI
A 

B
An

te
rio

r C
7 

co
rp

ec
to

m
y a

nd
 

C6
–T

1 
fix

at
io

n
A 

no
rm

al
 h

ea
lth

y 
ba

by
 w

as
 d

el
ive

re
d 

th
ro

ug
h 

NV
D.

UT
I, P

U,
 D

VT
, a

ne
-

m
ia

, h
yp

ot
en

sio
n

NR

Ye
m

en
Ca

se
 3

: 3
0 

/ G
3P

2
Fa

ll
17

th
 w

ee
k

T1
2 /

 L1
 fr

ac
tu

re
 

di
slo

ca
tio

n
T1

1 
AS

IA
 A

T1
2 

la
m

in
ec

to
m

y a
nd

 T
11

–L
1 

po
st

er
io

r i
ns

tru
m

en
ta

tio
n 

an
d 

fu
sio

n

A 
no

rm
al

 h
ea

lth
y 

ba
by

 w
as

 d
el

ive
re

d.
 

(In
-te

xt
 it

 w
as

 
m

en
tio

ne
d 

bu
t i

n 
ta

bu
la

te
d 

fo
rm

, t
hi

s 
ca

se
 w

as
 le

ft 
bl

an
k.)

UT
I

NR

Ta
bl

e 
1.

 C
on

tin
ue

d

(C
on

tin
ue

d 
on

 n
ex

t p
ag

e)



Aatik Arsh et al.296 Asian Spine J 2022;16(2):290-300

Discussion

Spinal injuries lead to an array of physical suffering 
[16-18]. Moreover, these injuries have profound social, 
financial, and psychological implications [18,26]. Conse-
quences of spinal injuries are significantly exacerbated in 
women who sustained spinal injuries during pregnancy, 
and these effects can be worsened further when clinicians 
are uncertain on the best procedures to save or treat the 
patient and her baby. Frequent and effective communica-
tion among health care professionals, including obstetri-
cians, surgeons, and rehabilitation specialists who form 
a part of an interdisciplinary team, is necessary for the 
best management of these patients [7,9,12]. Traumatic 
spinal injuries during pregnancy are not very common; 
therefore, limited information exists about the clinical 
characteristics and obstetric outcomes in this population 
[19,20]. This systematic review aimed to assimilate data 
from all quality, peer-reviewed research to document 
the current knowledge base pertaining to demographics, 
clinical characteristics, and obstetric outcomes of women 
who sustained spinal injury during their pregnancies.

Fall from height, MVA, and GSW are the leading causes 
of traumatic spinal injuries in both developed and devel-
oping countries [27,28]. Our findings indicate that MVA 
was the most common cause of spinal injury in pregnant 
women. This aligns with a previous study reporting that 
MVA is the leading cause of trauma during pregnancy 
and accounts for approximately 82% of fetal deaths dur-
ing trauma [29]. Most of the patients in this review sus-
tained thoracic or lumbar injuries, which are commonly 
injured areas of the spine during trauma [30,31]. A small 
proportion of the included cases had injury during the 1st 
trimester, while the majority had spinal injury during the 
2nd and 3rd trimesters. This finding agrees with the re-
sults of previous studies that maternal injuries during the 
1st trimester of pregnancy are uncommon [32,33].

About two-thirds (n=17, 65%) of patients in this review 
received surgical treatment. While surgical management 
of spinal fracture in pregnancy carries a risk to both the 
mother and fetus due to positioning, blood loss, and 
inherent risk of anesthesia, pregnancy is not a contrain-
dication for surgical management of the spine [2,17,21]. 
Numerous studies have suggested that conservative or 
surgical management of the spine does not affect preg-
nancy outcomes in women who sustained spinal injury 
during pregnancy [2,7,19,22-24]. Some studies have re-St
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ported that maternal surgery during pregnancy does not 
increase the risk of fetal congenital anomalies, though 
evidence suggests that surgery during pregnancy increases 
the risk of preterm delivery. Patients with unstable spine 
require surgical treatment, with the objective of achieving 
mechanical stabilization of the spine [7,20,25,34]. Utiliz-
ing the prone position for spinal surgery is feasible dur-
ing the early stages of pregnancy but is contraindicated 
after 12 weeks of gestation [19,34]. The lateral decubitus 
position is recommended in the later stages of pregnancy 
because the risk of aortocaval compression is higher in 
the supine position [25,26,34]. In this systematic review, 
drawing conclusion about positioning for surgery during 
pregnancy from the studies included was not possible be-
cause of the high heterogeneity in the surgical procedures 
and majority of the studies did not report positioning of 
patients during surgery. According to Sonawane et al. [2], 
it is prudent to postpone the surgery until after delivery 
if the patient is near term; however, earlier weeks of preg-
nancy, unstable spine, and incomplete neurological deficit 
are clear-cut indications for surgery. Of the cases included 
in this review, nine were managed conservatively. Conser-
vative management mainly reduces the risk of premature 
birth and prevents the fetus from being exposed to radia-
tions [12]. However, conservative management increases 
the risk of developing SCI-specific secondary complica-
tions such as pressure ulcers and deep venous thrombosis. 
Moreover, delay in starting aggressive rehabilitation can 
lead to psychological issues [7,12,22]. In this review, the 
three women who sustained spinal injury due to GSW 
were managed conservatively; because spinal instability 
due to GSW rarely occurs, most GSW cases are managed 
conservatively [24]. In clinical practice, patients with spi-
nal injury whose spine is either stable or closed reduction 
is possible are managed conservatively [7,22,23]. However, 
presenting recommendations regarding conservative or 
surgical management during pregnancy may be beyond 
the scope of this review. To simplify, the nature of the 
spinal injury, stage of pregnancy, neurological status, and 
preferences of the patients are certain factors that should 
be considered before treatment decision [12,22,35].

Anesthesia for the management of spinal injury during 
pregnancy is rarely described in literature. Physiological 
changes that accompany pregnancy can affect maternal 
and fetal safety during anesthesia [16,36]. Changes in 
the cardiorespiratory system during pregnancy should 
be considered when conducting anesthesia for pregnant 

women with spinal injury. Because oxygen reserve is gen-
erally reduced in pregnant women and anesthesia further 
decreases functional residual capacity, even short periods 
of apnea can have devastating results. Therefore, close 
monitoring of maternal oxygenation throughout the pro-
cedure is recommended [37,38]. Another major problem 
is that pregnant women are at risk of anesthetic overdose. 
Generally, all anesthetic agents have the potential to cross 
the placenta; nevertheless, none of the commonly used 
anesthetic agents have teratogenic effects. Despite this, 
fetal hypoxia resulting from anesthesia can be dangerous. 
Thus, anesthesiologists generally recommend postpon-
ing surgery until the 1st trimester. From a logical point 
of view, fetal exposure to anesthetic agents will be less 
during spinal anesthesia in contrast to general anesthesia; 
nonetheless, very few studies have supported the fact that 
spinal anesthesia is safer than general anesthesia and vice 
versa [37]. Of the total 16 studies included in this review, 
only three discussed anesthetic considerations for spinal 
surgery during pregnancy [12,16,25] and used general 
anesthesia. None of these studies reported any anesthesia-
specific complication in patients who received anesthesia 
for the management of spinal injury during pregnancy. 
The lack of anesthesia-specific information in the includ-
ed studies is one of the major limitations of this systematic 
review.

Rehabilitation of pregnant women with acute spinal 
injury is challenging due to difficulties with positioning, 
nursing care, mobilization, and transfers [25]. Increased 
weight and protuberant abdomen pose additional difficul-
ties in transfers and mobilization, leading to greater de-
pendence. Fear of fetal loss due to trauma, misconceptions 
about pregnancy, disability, and rehabilitation are some 
other factors that can delay rehabilitation in these patients 
[7]. No specific guidelines are available for the rehabilita-
tion of this patient population, which is another obstacle 
to their rehabilitation. Pregnant women with acute spi-
nal injury or SCI can be rehabilitated in the same way as 
other patients with spinal injury or SCI as long as pre-
cautions are taken to account for the growing fetus, and 
special attention should be given to changing activities 
according to gestational age. In addition to normal physi-
ological changes of pregnancy, patients with acute spinal 
injury undergo physiological changes caused by their 
injury, which increases the risk of developing second-
ary complications [19]. For example, pregnant women at 
baseline are five times more likely to develop deep venous 
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thrombosis than non-pregnant women of the same age, 
while SCI further increases the risk due to immobilization 
[2,25]. Besides deep venous thrombosis, other complica-
tions reported in this review were urinary tract infections, 
pressure sores, anemia, depression, and spasticity. AD is 
another major and life-threatening complication in preg-
nant patients with SCI and injury level at or above T6. It 
can occur at any stage, but is common during labor and 
delivery [7,23,25]. In this review, two women developed 
AD: one woman developed AD during delivery and died 
shortly after delivering a premature baby, and the other 
woman had three episodes of AD during cervical spine 
fixation.

A few studies have reported that severe trauma during 
pregnancy has negative outcomes in most cases [3,5,9]. 
Trauma has been associated with an increased risk of 
spontaneous abortion, premature labor, fetal distress, 
and stillbirth [39]. However, the results of our systematic 
review revealed that 77% of the women who sustained 
injury during pregnancy delivered normal healthy babies. 
The majority of the included studies have reported that an 
interdisciplinary team approach is the only way to man-
age this unique patient population [2,6,7,12]. Our review 
indicates that evidence is insufficient to suggest that spinal 
injury during pregnancy is strongly associated with fetal 
loss and abnormality. However, 1st trimester spinal in-
jury can result in a myriad of fetus-related complications 
[3,9,10,29], and our findings also indicate poor obstetric 
outcomes in women who sustained spinal injury during 
the 1st trimester. The exact mechanisms on how traumatic 
spinal injury affects obstetric outcomes are not fully un-
derstood; however, placental abruption or uterine rupture 
due to trauma, spinal shock, direct fetal injuries, vertebral 
dislocations, AD, and other trauma-specific complications 
can be the cause of poor obstetric outcomes in women 
who sustain traumatic spinal injury during pregnancy. The 
authors failed to find any literature that explains whether 
injuries to the spinal cord or damage to neural signaling 
pathways have direct association with obstetric outcomes. 
Given the scarcity of high-quality research studies, the re-
sults of this review do not provide high-quality evidence. 
According to Ackley et al. [40], evidence from systematic 
reviews of descriptive studies provide level V evidence 
[41]; therefore, this study provides poor-quality evidence.

Conclusions

To our knowledge, this systematic review is the first to 
report obstetric outcomes in women who sustained trau-
matic spinal injury during pregnancy. The results of this 
review suggest that pregnancy outcomes are significantly 
affected if injury occurs during the 1st trimester of preg-
nancy; however, injuries sustained during the 2nd and 
3rd trimesters can have good obstetric outcomes. Given 
the limited available literature, we are unable to draw 
conclusions about what constitutes optimal care and 
management of these patients, but it is likely to include 
an interdisciplinary team approach, especially given the 
challenges of managing both the patient and the growing 
fetus. Future research should focus on the development of 
clinical guidelines for the management of these patients. 
Moreover, worldwide data on these patients should be 
collected to truly determine the influence of spinal injury 
on obstetric outcomes.
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