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•
Lum

b
a

r spina
l fusion is one of the m

ost com
m

on sp
ine surgeries perform

ed 
in the United

 Sta
tes. 

•
By fusing tw

o or m
ore vertebra

e together surgeons a
re a

ble to provid
e 

pa
tients w

ith relief b
y:

➢
D

ecom
pressing the neura

l elem
ents 

➢
Preventing ina

pp
ropria

te m
otion in the sp

ine
•

M
ost com

m
on d

ia
gnoses tha

t require a a
 lum

b
a

r sp
ina

l fusion are 
d

egenera
tive lum

b
a

r stenosis a
nd

  d
egenera

tive sp
ond

ylolisthesis.
•

Revision surgeries a
fter a lum

b
a

r sp
ina

l fusion ca
n b

e d
ue to num

erous 
rea

sons such a
s(ref):

➢
Pseud

oa
rthrosis

➢
A

d
ja

cent Segm
ent D

isease
➢

Infection
•

Retrolisthesis is d
efined

 a
s the posterior d

ispla
cem

ent of a
 vertebra

l bod
y 

w
ith resp

ect to the subja
cent vertebra

e.
•

C
urrently, there is a

 pa
ucity of litera

ture on the role tha
t pre-operative 

retrolisthesis pla
ys in the requirem

ent for revision surgery a
fter a lum

b
ar 

sp
ina

l fusion.

REFEREN
C

ES 

C
O

N
C

LUSIO
N

S

•
Stud

y D
esign: Retrosp

ective cohort stud
y

•
Setting: C

onducted
 at an a

cad
em

ic tertiary referral center in an urba
n setting

•
D

ata C
ollection: D

ata w
as collected

 m
a

nually from
 the electronic m

ed
ical record

•
Pa

tient Id
entification: Single level lum

b
ar fusion cases w

ere id
entified

 via C
PT cod

es 
betw

een January 2018 and
 D

ecem
b

er 2022 
•

Inclusion/Exclusion C
riteria

: O
nly ad

ults age 18-89 und
ergoing L4-5 lum

bar fusion w
ere 

included w
ith a

ppropria
te preopera

tive im
aging

w
ere included

. 
•

G
roups: Pa

tients w
ere d

ivid
ed

 into tw
o cohorts: 1) Reoperation and

 2) N
o reoperation. 

•
O

utcom
es of Interest: Reoperation rates, reasons for reoperation, incid

ence of 
preoperative retrolisthesis in both cohorts  and

 the incid
ence of risk factors in pa

tients 
und

ergoing reoperation. 
•

A
nalysis: Pa

tient d
em

ograp
hics, operative variab

les, and
 rad

iograp
hic pa

ram
eters 

w
ere com

pa
red

 w
ith W

elch’s m
od

ified
 tw

o sa
m

p
le t-tests, chi-sq

uared
 tests, or Fisher’s 

exact tests. 

RESULTS 

The purpose of this stud
y is to exp

lore w
hether or not pa

tients w
ith 

preopera
tive retrolisthesis in their lum

b
ar sp

ine a
re m

ore likely to require 
a

d
d

itiona
l surgery after a

 prim
a

ry single-level lum
b

a
r fusion. 

PURPO
SE

RESULTS 

Patient Dem
ographics

Variable
Revision 
Surgery        

N
 (%

 or SD) 

N
o Revision Surgery           

N
 (%

 or SD)
p-Value

Total
20 (16%

)
105 (84%

)

Age 
61.6 (+/-10.3)

64.4 (+/-9.6)
0.2684

Sex

M
ale

6 (30%
)

38 (36.2%
)

0.5952

Fem
ale

14 (70%
)

67 (63.8%
)

0.5952

Race

W
hite

15 (75%
)

74 (70.5%
)

Black
5 (25%

)
26 (24.8%

)

Hispanic
0

3 (2.9%
)

N
ative 

Am
erican

0
1 (0.95%

)

Asian
0

1 (0.95%
)

Table 1. 
Patient Dem

ographics 

O
perative Variables

Variable
Revision Surgery 

N
 (%

 or SD) 
N

o Revision Surgery 
N

 (%
 or SD) 

p-Value

Follow
-U

p Tim
e 

(M
onths)

38.6 (+/-20.7)
17.2 (+/-16.3)

0.0002

Length of Surgery 
(M

inutes)
153.8 (+/-37.9)

160.3 (+/-46.7)
0.5036

EBL (m
L)

315 (+/-188)
296 (+/-287)

0.7055
Com

plications
6 (30%

)
35 (33.3%

)
1

Length of Stay (Days)
4.4 (+/-2.4)

4.2 (+/-2.9)
0.8296

DISC
LO

SURES

Dem
ographics Continued

Variable
Revision Surgery        

N
 (%

 or SD) 

N
o Revision Surgery           

N
 (%

 or SD)
p-Value

ASA >2
14 (70%

)
78 (74.3%

)
0.6903

Pre-O
perative Back 

Pain
20 (100%

)
99 (94.3%

)
0.5833

Pre-O
perative Leg 

Pain
18 (90%

)
95 (90.5%

)
1

W
eakness

4 (20%
)

39 (37.1%
)

0.1995
Bilateral Leg 
Sym

ptom
s

14 (70%
)

62 (59.1%
)

0.3578

Previous Spine 
Surgery

3 (15%
)

24 (23.3%
)

0.56

Dem
ographics Continued

Variable
Revision Surgery     

N
 (%

 or SD)  

N
o Revision Surgery 

N
 (%

 or SD)
p-Value

BM
I

32.1 (+/-5.6)
30.2 (+/-6.4)

0.1878

CCI >2
11 (55%

)
50 (47.6%

)
0.545

Current Sm
oker

0
13 (12.4%

)
0.1261

Form
er Sm

oker
8 (40%

)
41 (39.1%

)
0.9363

EtO
H U

se
1 (5%

)
5 (4.8%

)
1

IVDU
0

1 (0.95%
)

1

DM
5 (25%

)
18 (17.1%

)
0.4059

Chronic Steroid U
se

1 (5%
)

15 (14.3%
)

0.4649

Kidney Disease
1 (5%

)
7 (6.7%

)
1

O
steoporosis

3 (15%
)

8 (7.6%
)

0.3809

Cancer
3 (15%

)
20 (19.1%

)
1

Hypertension
15 (75%

)
74 (70.5%

)
0.6822

Table 2. O
perative Variables 

Table 3.
ListhesisCharacteristics

•
A

 total of 125 patients w
ere includ

ed
. There w

ere 20 patients in the 
reoperation cohort and

 105 in the no reoperation cohort. 
•

There w
ere no significant d

ifferences betw
een the tw

o cohorts in any 
of the d

em
ographic variables collected

 includ
ing age (P = .2684), sex 

(P = .5952), BM
I (P = .1878), patients w

ith A
SA

 > 2 (P = .6903), pre-
operative back pain (P = .5624), pre-operative leg pain (P = .6332), 
bilateral leg sym

ptom
s (P = .8754), previous spine surgery (P = .5833), 

C
C

I > 2 (P =.545), or substance use.
•

Patients requiring reoperation w
ere found

 to have significantly 
increased

 follow
-up tim

es (P = .0002).
•

There w
ere no d

ifferences betw
een the tw

o groups in length of surgery 
(P = .5036), EBL (P = .7055), com

plications (P = 1), or length of stay (P = 
.8296). 

•
There w

ere also no significant d
ifferences found

 betw
een the groups in 

any of the rad
iographic param

eters m
easured

 includ
ing pelvic 

incid
ence (P = .8517), sacral slope (P = .4993), L1-S1 lord

osis (P = .9308), 
or L4-S1 lord

osis (P = .9751). 
•

It w
as also found

 that there w
as no d

ifference in the prevalence of 
lum

bar retrolisthesis betw
een the patients requiring reoperation and

 
those that d

id
 not (P = .7638). 

•
Reoperation after single level L4-5 lum

bar fusion is not uncom
m

on, occurring in 16%
 of 

the patients includ
ed

 in this stud
y. 

•
W

hile this is the case, w
e found

 no significant d
ifferences betw

een the tw
o groups in 

any of the param
eters analyzed

 w
ith the exception of m

ean follow
-up tim

e. 

•
This suggests that other variables such as operative ind

ications, surgical technique, and
 

surgeon experience m
ay play a

 larger role in reoperation rates in single level lum
bar 

fusion than the variables includ
ed

 in this stud
y.

•
W

hile there w
ere no significant d

ifferences d
em

onstrated
, it is w

orth noting that the 
d

ata ind
icates a trend

 tow
ard

 reoperation in patients w
ith pre-operative lum

bar 
retrolisthesis at any level. 

ListhesisCharacteristics
Location

N
 (%

) 
L1-2

Anterolisthesis
0

Retrolisthesis
47 (37.6%

)
M

eyerding Grade > 1 
0

L2-3
Anterolisthesis

0
Retrolisthesis

67 (53.6%
)

M
eyerding Grade > 1 

0
L3-4

Anterolisthesis
4 (3.2%

)
Retrolisthesis

56 (44.8%
)

M
eyerding Grade > 1 

0
L4-5

Anterolisthesis
122 (97.6%

)
Retrolisthesis

0
M

eyerding Grade > 1 
7 (5.6%

)
L5-S1

Anterolisthesis
6 (4.8%

)
Retrolisthesis

26 (20.8%
)

M
eyerding

Grade > 1 
1 (0.8%

)

Radiographic Param
eters

Variable
Revision Surgery 

N
 (%

 or SD) 
N

o Revision Surgery 
N

 (%
 or SD) 

p-Value

Pelvic Incidence
61.8 (+/-12.1)

62.3 (+/-11.5)
0.8517

Sacral Slope
40.0 (+/-8.3)

38.6 (+/-9.7)
0.4993

L1-S1 Lordosis
55.16 (+/-8.6)

55.36 (+/-12.7)
0.9308

L4-S1 Lordosis
31.7 (+/-7.9)

31.7 (+/-9.7)
0.9751

Table 4. Radiographic Param
eters

Table 5. Retrolisthesis Param
eters

Variable
Revision Surgery 

N
 (%

 or SD) 
N

o Revision Surgery 
N

 (%
 or SD) 

p-Value

Lum
bar Retrolisthesis

17 (85%
)

82 (78.1%
)

0.7638
L1-L2 Retrolisthesis

8 (40%
)

39 (37.1%
)

0.809
L2-L3 Retrolisthesis

13 (65%
)

54 (51.4%
)

0.3313
L3-L4 Retrolisthesis

9 (45%
)

47 (44.8%
)

0.9843
L5-S1 Retrolisthesis

5 (25%
)

21 (20%
)

0.6136

Table 5. Retrolisthesis Param
eters
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