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ARTICLE INFO ABSTRACT
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Lumbosacral
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Background: Anterior lumbar interbody fusion (ALIF) or transforaminal lumbar interbody fusion (TLIF) may be
used to correct the lumbosacral fractional curve (LsFC) in de novo adult (thoraco) lumbar scoliosis. Yet, the
relative benefits of ALIF and TLIF for LsFC correction remain largely undetermined.

Purpose: To compare the currently available data comparing radiographic correction of the LsFC provided by

Scoliosi . L.
Ai(;FmSlS ALIF and TLIF of LsFC in adult (thoraco)lumbar scoliosis.
TLIF Methods: A systematic review was performed on original articles discussing fractional curve correction of lum-

bosacral spinal deformity (using search criteria: “lumbar” and “fractional curve”). Articles which discussed TLIF
or ALIF for LsFC correction were presented and radiographic results for TLIF and ALIF were compared.

Results: Thirty-one articles were returned in the original search criteria, with 7 articles included in the systematic
review criteria. All 7 articles presented radiographic results using TLIF for LsFC correction. Three of these articles
also discussed results for patients whose LsFC were treated with ALIFs; 2 articles directly compared TLIF and ALIF
for LsFC correction. Level III and level IV evidence indicated ALIF as advantageous for reducing the coronal Cobb
angle of the LsFC. There were mixed results on relative efficacy of ALIF and TLIF in the LsFC for restoration of
adequate global coronal alignment.

Conclusions: Limited level III and IV evidence suggests ALIF as advantageous for reducing the coronal Cobb
angle of the LsFC in de novo adult (thoraco) lumbar scoliosis. Relative efficacy of ALIF and TLIF in the LsFC for
restoration of global coronal alignment may be dictated by several factors, including directionality and magnitude
of preoperative coronal deformity. Given the limited and low-quality evidence, additional research is warranted
to determine the ideal interbody support strategies to address the LsFC in adult (thoraco) lumbar scoliosis.

Lumbar lordosis
Coronal alignment

of patients [2]. In select cases, LsFC-associated radiculopathy may be
the most symptomatic aspect of deformity and addressed independently

Introduction

In de novo adult (thoraco)lumbar scoliosis, a major lumbar curve
(MC) and lumbosacral fractional curve (LsFC) characterize the defor-
mity. While the LsFC is often thought to be a compensatory mechanism
to the MC, the LsFC may also be the primary driver of the MC and global
spinal malalignment in a subset of patients [1]. The LsFC can produce
significant morbidity secondary to radiculopathy, which occurs from the
compression of the L4, L5, and/or S1 nerve roots in a documented 80%

FDA device/drug status: Not applicable.

of the MC [3].

In addition to improvement of radicular leg pain, surgical correction
of the LsFC has been shown to improve postoperative coronal and sagit-
tal malalignment [4,5]. An uncorrected or under corrected LsFC may
play a significant role in residual regional and global coronal and sagit-
tal spinal imbalance and lead to surgically challenging revision proce-
dures after MC correction [6]. As such, there is a need to determine the
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optimal surgical strategy to correct the LsFC coronally and sagittally in
patients undergoing surgical correction of de novo adult (thoraco) lum-
bar scoliosis.

Interbody fusion to correct the LsFC may be accomplished using ei-
ther transforaminal lumbar interbody fusion (TLIF) or anterior lumbar
interbody fusion (ALIF). Both techniques can provide radiographic and
symptomatic success [4,5], with evidence that interbody support can
improve LsFC correction compared to no interbody support [5]. Given
the importance of successful LsFC correction to symptomatic outcome,
spinal realignment, and risk of reoperation, this systematic review aims
to characterize and compare the relative radiographic correction of the
LsFC between TLIF and ALIF across the literature.

Methods

A systematic review was conducted following the Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses (PRISMA)
2020 guidelines [7] (Figure, Supplementary Table 1). PubMed, SCO-
PUS, and MEDLINE databases were queried for the terms "lumbar" and

"fractional curve" to maximize yielded articles for initial review. Last
date of the search was September 24, 2022. Inclusion criteria were
studies with 5 or more patients treated with TLIF or ALIF for LsFC
in adults (age > 18 years old) with de novo (thoraco)lumbar spinal
deformity.

Only articles including radiographic parameters in the coronal or
sagittal planes were included. Radiographic parameters of the coronal
plane assessed included global coronal alignment (defined as distance
from the central sacral vertical line [CSVL] to the C7 plumb line in the
anterior-posterior plane), Cobb angle of the LsFC, and Cobb angle of
the lumbar scoliosis/MC. Radiographic parameters of the sagittal plane
assessed included C7 sagittal vertical axis (SVA), pelvic tilt (PT), pelvic
incidence (PI), lumbar lordosis (LL), and PI-LL mismatch. Included arti-
cles must have been published between 1998 and 2022.

From these initial results, all articles were manually read to deter-
mine articles that focused on the correction of coronal and sagittal pa-
rameters of LsFC in de novo adult lumbar scoliosis. Exclusion criteria
from these articles included those with pediatric patients (<18 years
old) and those not including at least 1 coronal and sagittal lumbosacral
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All studies reporting radiographic outcomes using TLIF or ALIF for lumbosacral fractional curve correction.

Study # Author Year TLIF (# patients) ALIF (# patients) TLIF versus ALIF directly compared
1 Buell et al. [9] 2021 47 59 yes

2 Amara et al. [10] 2020 23 44 yes

3 Geddes et al. [11] 2021 9 31 no

4 Theologis et al. [5] 2021 58 0 no

5 Bao et al. [13] 2019 14 0 no

6 Haetal. [14] 2021 13 0 no

7 Zhang et al. [17] 2020 77 0 no

8 Manwaring et al. [15] 2014 11 0 no

All N/A 252 134 N/A

ALIF, anterior lumbar interbody fusion; FC, fractional curve; TLIF, transforaminal lumbar interbody fusion.

parameter both before and after surgery. Articles were excluded if only
a subset of patients received TLIF or ALIF at the LsFC and radiographic
data were not presented for this subset of patients. Only original re-
search was included; systematic reviews and meta-analyses on the topic
were discussed in the manuscript but excluded from the systematic re-
view.

Two independent reviewers independently assessed all included
studies. Level of evidence was determined based on previously defined
categories used in the surgical literature [8]:

Level I: High-quality prospective cohort study with adequate power
or systematic review of these studies.

Level II: Lesser-quality prospective cohort, retrospective cohort study,
untreated controls from an Randomized Controlled Trial, or
systematic review of these studies.

Level III: Case-control study or systematic review of these studies.
Level IV: Case series.

Level V: Expert opinion; case report or clinical example; or evidence

based on physiology, bench research, or “first principles.”

Results

Initial database queries using the described criteria yielded 31 re-
sulting manuscripts (Figure). A total of 7 studies were included describ-
ing radiographic results using TLIF and/or ALIF for LsFC correction of
de novo adult (thoraco)lumbar scoliosis. A total of 252 patients were
treated with TLIF and 134 with ALIF for LsFC correction. All studies
were retrospective cohort studies, giving only level III and level IV evi-
dence [8]. All 7 studies reported results for patients who received TLIF;
4 of these studies reported using only TLIF and 3 also reported on pa-
tients who received ALIF for LsFC correction. Two of these studies di-
rectly compared TLIF with ALIF and 1 reported results for each without
direct comparison (Table 1).

There were no systematic reviews and no meta-analyses compar-
ing ALIF and TLIF for correction of the LsFC. All included studies had
risks of bias including retrospective design with lack of randomization
or blinding, selective reporting, low sample sizes without performance
of power calculations, and lack of direction comparisons between treat-
ment groups (with the exception of 2 studies).

Studies reporting use of TLIF and ALIF for lumbosacral fractional curve
correction

There were 3 level III studies that reported on TLIF and ALIF for
LsFC correction. Buell et al. and Amara et al. performed direct com-
parisons between TLIF and ALIF for correction of LsFC [9,10]. Buell
et al. [9] compared TLIF and ALIF with both an unmatched analysis and
propensity-matched analysis for a number of interbody fusions above
L4, TLIF/ALIF at L4-L5, TLIF/ALIF at L5-S1. In the propensity-matched
analysis controlling for the aforementioned variables, there was no sig-
nificant difference between TLIF and ALIF at L4-S1 in any radiographic
variable of interest. These included (TLIF vs. ALIF): pelvic obliquity
(2.39 + 1.99 vs. 1.49 + 1.3% p = .113), MC coronal Cobb angle (20.5°

+ 14.60 vs. 24.20 + 15.1%; p = .330), LsFC coronal Cobb angle (6.8° +
5.40 vs. 7.40 + 5.49; p = .755), C7-

S1 SVA (2.8 +5.7cm vs. 3.0 + 5.7cm; p = .917), PT (23.8° + 9.3°
vs. 23.9% + 8.20; p = .962), PI-LL mismatch (—0.1° + 13.3% vs. 4.6° +
11.6%; p = .164), and TK (-53.4° + 14.5% vs. —=50.9% + 19.10; p = .584)
(Table 2).

While Buell et al. [9] found no significant differences in postopera-
tive global coronal alignment between patients who were treated with
TLIF in the LsFC (3.0 + 2.5 cm) and patients whose LsFC were addressed
with ALIF (2.6 + 2.1 cm) (p = .646), it was found that there was sig-
nificant reductions in coronal malalignment with ALIFs (from 3.6 + 2.9
cm preoperatively to 3.0 + 2.1 cm postoperatively), which was not seen
with TLIFs (from 3.0 + 2.0 cm preoperatively to 3.0 + 2.5 cm postop-
eratively), thus favoring ALIF. In contrast, Amara et al. [10] compared
patients who received TLIFs in the LsFC and patients whose LsFC were
corrected with ALIF and found a significant difference in magnitude of
residual postoperative global coronal imbalance [CSVL 1.5 cm (TLIF)
vs. 2.6 cm (ALIF); p = .029] and increase from preoperative to postop-
erative LL [-0.87° (TLIF) vs. 9.1° (ALIF); p = .028] (Table 2).

While Geddes et al. [11] did not directly compare TLIF versus ALIF
for LsFC correction, they reported results for the use of TLIF and ALIF
separately. Compared to TLIF, ALIF had a greater degree of improve-
ment of LsFC coronal Cobb angle (TLIF: 3.2° + 3.4° vs. ALIF: 12.1° +
6.0%; p = N/A). No statistical comparison was made between TLIF and
ALIF in this study. However, Geddes et al. [11] did compare change in
LsFC Cobb angles for patients who received TLIF (3.20 + 3.49) to poste-
rior instrumented fusion without interbody support of the LsFC (no TLIF,
5.59 + 4.80) and found no significant difference (p = .144), with a trend
toward greater LsFC reduction without TLIF. In contrast, a comparison
of patients treated with ALIF compared to posterior instrumented fusion
without interbody support of the LsFC found significantly greater reduc-
tion in LsFC coronal Cobb angles in patients treated with ALIF compared
to posterior spinal fixation alone (ALIF: 12.1° + 6.0° vs. without ALIF:
4.8% + 4.5% p = .000). These 2 indirect comparisons would therefore
favor ALIFs in attaining a greater degree of coronal correction of the
LsFC compared to TLIFs [11].

Studies reporting only use of TLIF for fractional curve correction

Four level IV studies reported only on the use of TLIF for LsFC cor-
rection (Table 3). Theologis et al. [5] reported on de novo adult (tho-
raco)lumbar scoliosis patients treated with posterior-only operations
with or without TLIFs of the LsFC. The average LsFC correction was
noted to be 17.3° using TLIF but did not specify additional parameters
for the subset of patients who received TLIF specifically. Theologis et al.
[5] also described outcomes by coronal malalignment types (A vs. Bvs. C
as defined by Bao et al. [12]. In this 3-part classification system, balance
is defined by magnitude relative to the CSVL and directionality of the
alignment relative to the convexity of the major lumbar scoliosis: type
A =SVL < 3 cm; type B = CSVL > 3 cm contralateral to the convexity of
the major lumbar scoliosis; and =type C = CSVL > 3 cm ipsilateral to the
convexity of the major lumbar scoliosis [12]. It was noted that the type
C patients had significantly greater magnitudes of the LsFC [5]. Of the
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Study

Buell et al. [9]

Amara et al. [10]

Geddes et al. [11]

Level of evidence
Total patients (n)
Interbody levels fused

TLIF versus ALIF, for matched analysis
111
28 versus 28

TLIF versus ALIF
111

TLIF versus ALIF
il

23 versus44 9 versus31
N/A N/A
N/A N/A
N/A N/A
35.8 (12-150) N/A

16.0 versus 17.2; p = .33
7.0 versus 5.6; p = .18
9.0 versus 11.7; p = .067

10.3 + 6.8 versus 18.3 + 9.3; p = N/A
7.1 + 4.2. versus 6.1 + 5.3; p=N/A
3.2+ 3.4 versus 12.1 + 6.0; p = N/A

L3-L4 (%) 0
L4-L5 (%) 17 (60.7%) versus 14 (50.0%); p = .420
L5-S1 (%) 14 (50.0%) versus 10 (35.7%), p = .280

Follow-up (months) 24.0

Cobb FC ()
Pre-op 20.4 + 7.6 versus 21.0 + 6.6; p = .611
Post-op 6.8 + 5.4 versus 7.4 + 5.4; p = .755
Change NA; p = < .001 versus p < .001

Major Cobb (°)
Pre-op 52.8 +19.0 versus 53.9 + 12.5; p = .394
Post-op 20.5 + 14.6 versus 24.2 + 15.1; p = .330
Change NA; p < .001 versus p < .001

CSVL (cm)
Pre-op 3.0 + 2.0 versus 3.6 + 2.9; p = .806
Post-op 3.0 versus 2.6 + 2.1; p = .646
Change NA; p = 0.820 versus p = .111

C7-S1 SVA (cm)
Pre-op 4.9 + 6.6 versus 6.9 + 6.4; p = .267
Post-op 2.8 + 5.7 versus 3.0 + 5.7; p = .917
Change NA; p = 0.071 versus p = .011

PT (")
Pre-op 25.8 + 7.9 versus 24.7 + 7.7; p = .601
Post-op 23.8 + 9.3 versus 23.9 + 8.2; p = .962
Change NA; p = .222 versus p = .598

PI-LL mismatch (°)
Pre-op 16.4 + 17.2 versus 18.5 + 15.2; p = .641
Post-op —0.1 + 13.3 versus 4.6 + 11.6; p = .164
Change N/A; p < .001 versus p < .001

LL
Pre-op 29.2 + 17.2 versus 34.6 + 19.2; p = .276
Post-op 50.8 + 11.8 versus 52.4 + 13.0; p = .635
Change N/A, p < .001 versus N/A, p < .001

TK ()
Pre-op —31.7 + 17.8 versus —32.7 + 19.5; p = .85
Post-op —53.4 + 14.5 versus —50.9 + 19.1; p = .58
Change N/A

32.4 versus 34.3; p = .62 ALIF only:
20.0 versus 16.5; p = .21 40.6 + 20.8
12.4 versus 17.9; p = .17 17.1 +12.4
23.5+14.7
ALITF only:
2.2 versus 2.9; p = 33 3.3+216
1.5 versus 2.6; p = .029 23+1.6
-0.72 versus -0.38; p = .61 1.0+24
4.8 versus 6.0; p = .37 ALIF only:
4.8 versus 4.7; p = .92 9.1+5.1
0.015 versus -1.3; p = .38 5.0+ 34
4.0 + 4.8
ALIF only:
26.6 versus 25.5; p = .70 28.2+9.5
27.3 versus 24.5; p = .24 N/A
1.9 versus -2.1; p = .127 N/A
18.3 versus 23.1; p = .23 N/A
19.2 versus 14.0; p = .20 N/A
N/A N/A
ALIF Only:
43.6 versus 32.9; p = .016 31.0 £+ 14.4
42.7 versus 42.4; p = .93 48.2 + 15.2
-0.9 versus 9.1; p = .028 17.2 +15.5
N/A N/A
N/A N/A
N/A N/A

ALIF, anterior lumbar interbody fusion; TLIF, transforaminal lumbar interbody fusion; FC, fractional curve; CSVL, central sacral vertical line; SVA, sagittal vertical

axis; PT, pelvic tilt; PI, pelvic incidence; LL, lumbar lordosis.

type C patients preoperatively, it was found that 67% of them remained
type C (unbalanced) postoperatively [5]. These patients, compared to
type C patients who converted to type A after surgery, had significantly
greater preoperative LsFC, greater pre-op coronal Cobb angles, and more
commonly involved TLIFs of the LsFC [5]. Additionally, use of TLIFs
provided better correction of LsFC compared to no interbody support
[5].

Bao et al. [13] did not report LsFC parameters, but did present a
number of additional sagittal alignment parameters in patients treated
with TLIF for LsFC correction (Table 3). Although a statistical compari-
son was not performed, these included significant improvements (pre-op
vs. last follow-up) after surgery for the MC Cobb angles (pre-op: 50.5° +
20.6° vs. post-op: 29.5° + 16.59), C7-S1 SVA (pre-op: 2.7 + 8.0cm vs.
post-op 1.4 + 1.6 cm), and PI-LL mismatch (pre-op 37.99 + 23.50 vs.
post-op: 12.99 + 11.2°). Ha et al. [14] demonstrated significant im-
provements (pre-op vs. last follow-up) in LsFC Cobb angles using TLIFs
(pre-op: 18.4° + 11.8% vs. post-op: 7.6° + 7.8%; p = .0089). This study
also demonstrated significant improvement in the MC Cobb angles (pre-
op: 57.49 + 21.79 vs. post-op 23.5° + 11.5%; p < .0001), global coronal
alignment (CSVL) (pre-op 29.4 mm + 18.8 mm vs. post-op 12.1 mm =+
5.7 mm) and C7-S1 SVA (pre-op: 5.7 + 5.4 cm vs. post-op: 2.6 + 2.4
cm; p < .0001) [14]. Manwaring et al. [15] also demonstrated the use
of TLIF in the LsFC resulted in significant improvements in LsFC coronal
Cobb angles (preop: 9.2° vs. postop: 4.1%; p < .009).

Discussion

The LsFCis an important driver of disability and deformity in adults
with de novo (thoraco)lumbar scoliosis [1-3]. Its appropriate surgical
correction is paramount for relief of lumbar radiculopathy and for ade-
quate restoration of regional and global coronal alignment, particularly
in patients with coronal imbalance ipsilateral to the convexity of the
main (thoraco)lumbar scoliosis (ie, Bao type C / Obeid type 2 deformi-
ties) [12,16,17]. As such, there is a need to determine the optimal surgi-
cal strategy to correct the LsFC coronally in patients undergoing surgical
correction of de novo adult (thoraco)lumbar scoliosis. In this systematic
review, we characterized and compared for the first time the coronal
radiographic correction of the LsFC between TLIF and ALIF. From 7 ar-
ticles, there were 2 main findings of this study: (1) there is limited level
IIT and IV evidence suggesting that ALIF provides better radiographic
correction of the LsFC’s coronal magnitude compared to TLIF and (2)
there were mixed results on the comparative efficacy of restoration of
postoperative global coronal alignment when ALIF or TLIF were used to
address the LsFC.

For regional correction of the coronal Cobb angle of the LsFC in
de novo (thoraco)lumbar scoliosis in adults, we found limited level III
and IV evidence that ALIF is advantageous to TLIF. While Buell et al.
[9] found no significant differences in LsFC coronal Cobb angle change
between TLIF and ALIF, Amara et al. [10] found a trend close to signif-
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Studies reporting radiographic outcomes for use of only TLIFs for lumbosacral fractional curve correction.

Study Theologis et al., [5] Bao et al., [13] Ha et al. [14] Manwaring et al. [15]
Level of evidence v v v I\
Total patients (n) 58 14 13 11
Interbody levels fused

L3-L4 (%) 18 (31.0) N/A 1(7.7) N/A

L4-L5 (%) 47 (81.0) N/A 6 (46.2) N/A

L5-S1 (%) 51 (87.9) 14 (100) 11 (84.6) N/A
Follow-up (months) 43.2+17.2 12.0 N/A 229(6-37.1)
Cobb of FC ()

Pre-op N/A N/A 18.4 +11.8 9.2

Post-op N/A N/A 7.6 +7.8 4.1

Change 17.8 £ N/A N/A N/A; p =.0089 N/A; p < .009
Major Cobb (°)

Pre-op N/A 50.5 + 20.6 57.4 +21.7 28.8

Post-op N/A 29.5 +16.5 23.5+11.5 12.8

Change N/A N/A N/A; p < .0001 N/A; p < .0001
CSVL (cm) N/A 29+19 N/A 1.8

Pre-op N/A 1.2+57 N/A 1.6

Post-op N/A N/A N/A N/A; p > .05

Change
C7-S1 SVA (cm) N/A 2.7 + 8.0 5.7 +5.4 3.1

Pre-op N/A 1.4+16 2.6 +2.4 4.5

Post-op N/A N/A N/A; p =.0018 N/A; p > .05

Change
PT ()

Pre-op N/A 24.7 +9.9 N/A 22.4

Post-op N/A 22.5+11.3 N/A 26.2

Change N/A N/A N/A N/A; p >.05
LL

Pre-op N/A 6.4 +29.9 35.9 + 25.3 39.5

Post-op N/A 30.3+13.4 44.5 +12.2 36.7

Change N/A N/A N/A; 0.18 N/A; p > .05
PI-LL mismatch ()

Pre-op N/A 37.9 +£23.5 N/A N/A

Post-op N/A 129 +11.2 N/A N/A

Change N/A N/A N/A N/A
TK ()

Pre-op N/A 6.8 +24.9 N/A N/A

Post-op N/A 17.6 + 9.8 N/A N/A

Change N/A N/A N/A N/A

ALITF, anterior lumbar interbody fusion; TLIF, transforaminal lumbar interbody fusion; FC, fractional curve; CSVL, central sacral vertical line; SVA, sagittal vertical

axis; PT, pelvic tilt; PI, pelvic incidence; LL, lumbar lordosis.

icant favoring ALIF. In the study by Geddes et al. [11] it was noted that
ALIF had a clinically significantly greater degree of LsFC coronal curve
reduction. It is also notable that Geddes et al. [11] reported a signifi-
cant benefit in reducing the LsFC coronal Cobb angle when adding ALIF
to posterior spinal fusion alone but not with TLIF. While there was an
increase noted in LsFC coronal Cobb angles using TLIF in the study by
Geddes et al. [11], other studies have demonstrated that TLIFs provide
better coronal correction of the LsFC when compared to no TLIF of the
LsFC [5].

For restoration of global coronal alignment in patients with coronal
imbalance ipsilateral to the convexity of the main (thoraco)lumbar sco-
liosis, the Obeid-Coronal Malalignment classification recommends sur-
gical strategies be aimed at adequately correcting the LsFC [16,17]. In-
terbody and posterior releases of the LsFC are recommended for LsFCs
without previously fused interbody spaces [16,17]. In our literature re-
view, there were mixed results on comparative efficacy of restorating
global coronal realignment when TLIFs or ALIFs were used to correct
the LsFC. In the study by Amara et al. [10] there were significant differ-
ences in postoperative global coronal alignment between patients who
received TLIFs in the LsFC (CSVL 1.5 cm) compared to patients whose
LsFC were treated with ALIFs (CSVL 2.6 cm). However, it is important
to note that both groups’ CSVL deviations were <3 cm postoperatively,
which likely translates to no clinically or functionally significant dif-
ferences [18]. Furthermore, while Buell et al. [9] found no significant
differences in postoperative global coronal alignment, it is noteworthy

that there was a significant improvement in global coronal alignment
in patients in whom ALIFs were used to address the LsFC, but not in
patients in whom the LsFC was addressed with TLIFs.

Along the same vein, coronal deformities with preoperative global
malalignment >3 cm ipsilateral to the direction of the lumbar MC con-
vexity (Bao type C / Obeid type 2) were found by Theologis et al. to
remain globally maligned in the same direction postoperatively 67% of
the time with or without the use of TLIFs in the LsFC [5,16,17]. De-
spite TLIFs providing significantly better correction of the LsFC in these
patients, the correction of the LsFC was still not sufficient to achieve
appropriate global coronal balance [5]. Conversely, 2 prior studies (Bao
et al. [12] and Ha et al. [14]) reported acceptable postoperative global
coronal alignment following surgeries utilizing TLIFs for the LsFC. These
conflicting data highlight that there are a number of additional factors
relevant to restoring global coronal alignment beyond the interbody fu-
sion approach to the LsFc [19,20]. These may include, but are not lim-
ited to, preoperative coronal balance, the relative magnitude of coronal
correction of the main lumbar curve relative to the coronal correction
of the LsFc, presence, and magnitude of thoracic scoliosis, curve flex-
ibility, leg length discrepancy, level of upper instrumented vertebrae,
and method of pelvic fixation (ie, inclusion of kickstand rod). As these
factors vary considerably from case to case, future studies that adjust for
these background factors (and many others) will ideally provide greater
clarity on the relative utility of ALIF and TLIF of the LsFC in the correc-
tion of global coronal alignment in adults (thoraco)lumbar scoliosis.
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The results of this study should be considered in the context of its lim-
itations. An important limitation is the quality of available evidence on
the topic, which was limited to level Il and IV retrospective cohort stud-
ies. Importantly, there was no randomized trial to date that has specif-
ically explored the relative efficacy of TLIF and ALIF for radiographic
correction of the LsFC in de novo adult (thoraco)lumbar scoliosis. In
addition to low-level evidence, there were very few studies that have
been published on the relative radiographic correction of the LsFC with
different interbody approaches (ie, only 3 studies reported results for
both TLIF and ALIF and 2 studies directly compared both approaches).
Additionally, a number of studies included in this review lacked granu-
larity in operative detail, including precise interbody levels fused, which
precluded more direct and accurate comparisons of TLIF to ALIF at dif-
ferent interbody levels. It is possible for instance, that benefits to each
approach may be seen when used at specific interbody levels or defor-
mity types, which could not be compared given the available literature.
All these limitations highlight that this is a relatively under-investigated
area of spine surgery that is ripe for further inquiry. This review will ide-
ally bring greater attention to this important topic in adult spinal defor-
mity surgery and will help facilitate higher-quality investigations that
more clearly elucidate the ideal interbody strategy to address the LsFC
in de novo adult (thoraco)lumbar scoliosis. Many avenues can be taken
to further study this clinical question, including multicenter retrospec-
tive and/or prospective comparative cohort analyses with robust patient
numbers that focus specifically on adults with de novo (thoraco)lumbar
scoliosis treated with only ALIF or TLIF of the LsFC, document rigor-
ously and accurately regional and global radiographic coronal param-
eters, and control for confounding factors that influence correction of
the LsFC and global coronal alignment (ie interbody cage size/lordosis,
number of levels of interbody fusions, LsFC, and main curve magnitudes
and flexibility, preoperative coronal balance magnitudes and Bao/Obeid
types, upper instrumented vertebrae, and pelvic fixation strategies).

Conclusions

In this systematic review assessing relative radiographic corrections
of LsFCswith ALIF compared to TLIFs, there was limited level III and IV
evidence that suggested ALIF provided better radiographic correction
of the LsFC’s coronal magnitude compared to TLIF. There were mixed
results on the comparative efficacy of restoration of postoperative global
coronal alignment when ALIF or TLIF were used to address the LsFC,
which may be a result of multiple factors, including directionality and
magnitude of preoperative global coronal malalignment. Further higher-
level evidence is needed to more clearly elucidate the ideal interbody
strategy to address the LsFC in de novo adult (thoraco)lumbar scoliosis.
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