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Abstract

Purpose Approaches for lumbar corpectomies can be roughly categorized into anterolateral (AL) and posterolateral (PL)
approaches. It remains controversial to date whether one approach is superior to the other, and no comparative studies exist
for the two approaches for lumbar corpectomies.

Methods A systematic review of the literature was performed through a MEDLINE/PubMed search. Studies and case reports
describing technique plus outcomes and possible complications were included. Thereafter, estimated blood loss (EBL), length
of operation (LOO), utilized implants, neurological outcomes, complication rates, and reoperation rates were analyzed.
Results A total of 64 articles reporting on 702 patients including 513 AL and 189 PL corpectomies were included in this
paper. All patients in the PL group were instrumented via the same approach used for corpectomy, while in the AL group
the majority (68.3%) of authors described the use of an additional approach for instrumentation. The EBL was higher in the
AL group (1393 +1341 ml vs. 982 +567 ml). The LOO also was higher in the AL group (317 + 178 min vs. 258 +93 min).
The complication rate (20.5% vs. 29.1%, p=0.048) and the revision rate (3.1% vs. 9.5%, p=0.004) were higher in the PL
group. Neurological improvement rates were 43.8% (AL) vs. 39.2% (PL), and deterioration was only noted in the AL group
(6.0%), while 50.2% (AL) and 60.8% (PL) showed no change from initial presentation to the last follow-up.

Conclusion While neurological outcomes of both approaches are comparable, the results of the present review demonstrated
lower complication and revision rates in anterolateral corpectomies. Nevertheless, individual patient characteristics must be
considered in decision-making.

Keywords Lumbar corpectomy - Anterolateral lumbar corpectomy - Posterolateral lumbar corpectomy - Vertebral body
resection

Abbreviations PL Posterolateral
AL Anterolateral VBR Vertebral body replacement
EBL Estimated blood loss
LOO Length of operation
Introduction

Lumbar corpectomies represent one of the most challeng-
ing spinal procedures. Common indications for lumbar
P4 Claudius Thomé corpectomy include fractures due to trauma, osteoporosis,

Clandius. Thome @i-med.ac.at or neoplastic infiltration of vertebral bodies [23, 49, 63].
Despite the abundant availability of literature addressing the
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corpectomy approaches have been described. Biomechani-
cally, the lumbar spine is more flexible than the thoracic
spine. The rib cage makes the thoracic spine less mobile,
and hence thoracic corpectomies require less instrumenta-
tion compared to lumbar corpectomies [57, 63]. Adjacent
segment disease is less common in the thoracic spine. More-
over, proximal or distal junctional failure related to the apex
of the thoracic kyphosis or the thoracolumbar junction may
occur [33]. Additionally, approach-related obstacles such
as abdominal organs, vasculature, lumbosacral plexus, and
lumbar spinal nerve roots may pose challenges [79].

Lumbar corpectomy approaches may be categorized as
anterolateral (AL) and posterolateral (PL). Traditionally, the
AL approach was considered the gold standard for accessing
the lumbar anterior column, as it provides direct visualiza-
tion of the vertebral body [79, 84]. However, AL approaches
may be less familiar to spine surgeons and frequently require
additional posterior instrumentation in order to achieve a
biomechanically stable fusion construct [49, 80]. Corpec-
tomy via a PL approach was viewed as more challenging
due to the lack of direct visualization of the pathology via
a small transpedicular working channel. Moreover, the
placement of a vertebral body replacement (VBR) device
for anterior column reconstruction via a posterior route is
complicated by the lumbar nerve roots that cannot be sacri-
ficed, as it may be acceptable in the thoracic spine [36]. With
recent technical advances such as expandable cages and neu-
ronavigation, several limitations of the PL approach could
be mitigated to a certain extent [33, 64]. Advantages of the
PL approach include early visualization of neural structures
as well as the possibility of transpedicular instrumentation
in a single session.

The aim of the present review was to compare technical
nuances and approach-related morbidity of the AL and the
PL approach for lumbar corpectomy.

Methods

A systematic review of articles reporting on lumbar cor-
pectomies, including approach-related morbidity, techni-
cal details, and outcomes, was performed according to the
preferred reporting items for systematic reviews and meta-
analyses (PRISMA) statement. A primary source for the
electronic database search was MEDLINE/PubMed, sup-
plemented by Google Scholar and reference lists of reviewed
articles. Search strings included “lumbar corpectomy” and
“thoracolumbar corpectomy” combined with the terms
“anterior,” “posterior,” and “lateral” as well as “anterolat-
eral” and “posterolateral.” We screened articles published
between January 1999 and December 2021.

Retrospective and prospective studies as well as case
reports were included if they reported clinical data as well
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as technical descriptions of AL and PL lumbar corpectomy
approaches. Publications on thoracolumbar corpectomies
were only included if outcome data of lumbar corpecto-
mies were reported separately. A detailed description of
our screening algorithm is provided in Fig. 1. To classify
the level of evidence of the included studies, we adhered to
the guidelines by Rutka (2017). Studies and patients were
divided into AL and PL approaches and evaluated separately.
The number of resected vertebral bodies and extent of instru-
mented fusion as well as the device used for VBR and the
underlying pathology leading to the corpectomy procedure
were assessed. For a more detailed analysis of interbody
fusion, we evaluated if the instrumentation was performed
over the same or an additional posterior approach in the case
of an AL corpectomy.

Statistical analysis

For the statistical analysis, we separated the collected data
into an AL and a PL group. We analyzed estimated blood
loss (EBL), length of operation (LOO), and rates of neu-
rological improvement and deterioration, as well as reop-
eration rates due to approach-related complications of each
study. Rates were stated in percentages. The entire analysis
was based on the number of patients included in the arti-
cles, in which the respective parameters were reported. We
used the Mann—Whitney U test to compare the means of
continuous variables (EBL and LOO). For categorical vari-
ables (complications and outcomes), the chi-square test was
performed. A p-value of <0.05 was considered statistically
significant.

Results
Included studies

Sixty-four articles reporting a total of 702 patients were
included in this systematic review. Anterolateral corpecto-
mies were described in 41 articles, PL in 25, including two
articles reporting on both AL and PL corpectomies. The
latter two were included in both groups as they provided a
separate analysis of patients. The included articles consisted
of 38 retrospective studies, two prospective studies, and 24
case reports. There were 36 evidence level IV studies, three
level III (one study PL only, two studies both AL and PL)
studies, and one level II study (PL only) (Table 1). Among
the included articles, 17 reported exclusively on lumbar cor-
pectomies. In the remaining 47 studies, information about
lumbar corpectomy patients was either provided separately
or the necessary data was easily extractable.
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Indications

Data from 513 patients with AL lumbar corpectomies could
be extracted. Indications included traumatic fractures in 223
patients (58.5%), tumors in 107 (28.1%), infections in 86
(22.6%), osteoporotic lesions in 70 (18.4%), and degen-
erative changes or deformity in 27 (7.1%) patients. Poste-
rolateral lumbar corpectomy was reported in 189 patients,
including 99 (73.9%) patients with trauma, 74 (55.2%) with
neoplasia, 12 (9.0%) with infection, three (1.6%) with degen-
erative changes or deformity, and one patient (0.5%) with
osteoporosis (Table 2).

Procedures

Overall, a median of 1 (1-2) vertebral bodies was resected
per patient. The majority of articles reported the use of
expandable cages (AL 61.0%; PL 64.0%) and static cages
(AL 14.6%; PL 16.0%) for VBR. The remaining articles
described autologous bone only, bone cement, or a variety
of the aforementioned VBR devices.

Records excluded
(n =970)

Full-text articles
excluded (n =43 ) for
reasons:

* Lumbar outcome
not extractable
(n=25)

* Full-text not
accessible (n=3)

v * Thoracoscopic

procedures (n=3)
* Approach not
specified (n=9)
* Cadaveric studies

(n=3)

In the AL group, an additional approach for posterior
transpedicular instrumentation was reported in 28 papers
(68.3%), eight (19.5%) fused with unilateral anterior screw/
plate constructs, and four (9.8%) used both anterior and
posterior approach instrumentation, while information was
not available in one (2.4%) article. In the PL group, a trans-
pedicular instrumentation was performed in the same opera-
tive session in 23 (92.0%) papers, while one (4.0%) paper
described the use of an additional approach, and one (4.0%)
described both approaches. The majority of authors in the
AL group (56.1%) described instrumentation one level above
and below the corpectomy compared to the PL with two
levels above and below instrumentation (64.0%) (Table 1).

The overall EBL and LOO averaged 1200+ 1057 ml (data
from 32 articles) and 301 & 159 min (data from 27 articles)
respectively. The EBL tended to be higher in the AL group
(1393 + 1341 ml) compared to the PL group (982 + 567 ml,
p=0.787). The LOO turned out to be 317 + 178 min in the
AL group, and 258 +93 min in the PL group (p =0.796).

Among papers reporting on AL corpectomies, a great het-
erogeneity regarding the technical nuances and access routes

@ Springer



Acta Neurochirurgica (2022) 164:2243-2256

2246

[v¥] TR 1
14! 0 6 [ I 0LC 098 ¥ [euonippy N I v €C Al 800C SISSOA0IOY
[ev]
L 0l 0 VIN 91 V/N VIN V/N  [euonippy od a v Ll Al 120T  '[e 39 I9[[0Y
[cr] 10
9C 0 ol 0 L VIN VIN VIN swreg od N v 9% Al T10T I9[[e0us]
[17]
VIN 0 V/N VIN V/IN  +91 1798 S swes od N 1d ¥ Al S10T '[e 19 3eqnof
[6£]
S 0 9 C ¢ ¢6¢ 8I91 9 sweg od N 1d 11 Al €10C '[e39 [erpuef
[ecl R0
VIN V/N V/IN € € ¥ce 0SII € ureg od L d L1 Al 110C 1o1918J0H
(82l
V/N V/N V/IN VIN V/IN V/N V/N V/N  [euonippy od L v €e Al 020T T8 19150901DH
[LT] TR0
€ 0 ¥ VIN VIN V/N VIN S swreg od N 1d L Al 910C UuedI9zZan
1 [ce]
V/N V/N VIN ! C 1981 +vL S Qwes 2d°0S (©L(N 1d Ll Al L10T ‘Te 30 Apeurqg
M1oL [oz]
V/IN V/N V/N [ I V/IN VN € VIN 2 ‘ONWa v 0€¢ AL €00T ‘Te 3R eloaq
9 0 6 0 I VN VN VIN swreg avod 19N v S1 Al 0102 [S1]rea
(11l
€ 0 0 I T 09§ L901 VIN swreg od M1 @L 1d € Il 1102 e noyy
[or]
€ 0 8 0 ¢ 880C LOOI € ues od L 1d 11 Al L10T ‘Te 39 104>
I 0 C VIN VIN 10T 0SS S Qwes oS a 1d € Al L10C [6] ouDd
VAN LAE]
V/N V/N VIN VIN VIN V/N VIN ¢ [euonippy od L v 91 AL 120C AdsIfeALyg
S 0 C VIN VIN V/N VN € sweg oS @1 L v L Al 6661 [9] Te1e1eyqg
[c]
VIN V/N VIN 0 I V/IN VIN V/N  [euonippy 04 OS I v 4 Al L00T  Te uekry
€]l eI
V/N V/N V/N VIN VIN V/N V/N ¥ oues od N 1d 6 Al 020C JooIeys|y
[c] e
V/N V/N V/IN VIN VIN V/N VIN € [euonippy od o‘a v (13 Al 120C yseyseyry
yoeodde sjuaned
sar1a3Ins suorn aeIq uoneuIWw Jo 12q QOUIPIA
AN dN IN UOISA9y -eoridwo) IS T9dd -9M0A pasnj -nasuy M9A K3oroyeq yoeoirddy -wnN  AJUO IJequIn]  JO [QAY] Je9X Joyiny

paSueyoun A[[ed130[0INAU N ‘UOIBIOLIAIOP [BIIZ0[0INAU

aN ‘uawosoldur [ed130[0IMauU A7 ‘O [BIISINS [ ‘SSO] POO[q PABWINSA TG ‘[qB[IRAR J0U Y/ ‘IUSWID duoq Dg ‘A[uo duoq sno3ojone gy ‘o3ed ajqepuedxa )7 ‘0es oneys Hg “yuowaoe(dar
Apoq [e1qa110A YgA ‘s1s010d091so () ‘eisejdoou A ‘AIIULIOJOP PUB 9ANBIQUSSAp (7 ‘BWNeN} [ ‘UONIJUI ] ‘[eIdIe[o1d)sod 74 ‘[eIIR[OIOIUE TV ‘OU U ‘Sak A {SAIpnIS popnyoul Jo MIIAIAQ | d|qel

pringer

fH's



2247

Acta Neurochirurgica (2022) 164:2243-2256

WI@L [¢8]
VIN VIN V/N € ¥ 6981 V/N ¥ [euonippy 2d4°0S  (ON(@a v 71 Al L10T  Te) UBZBA
[08] Te 10
8 0 ¥ 4 T L'88C 886 V/N  [euonippy od L v 4! AI 910¢ s1gojoay ],
(9]
VIN V/IN VIN € S V/N VN VIN sweg od N d 8 II L00T  'Te39399mS
[eL]
VIN VIN V/N VIN VIN  8CI 00€ VIN ylog o4 L v € AI 010C  ‘[e30 yyuws
[oL]
4 0 ¢ VIN VIN  V/N 00¥C S Juwes o4 (©I‘CDN d Sl Al TIOT  [e1e ysurg
(©1Q).L [69] Te10
€1 0 qI 0 T 8ST 0g£TE € mog od ‘UDN(© 0 v ST Al ¥10T BySnoys
[£9]
VIN V/N VIN I € 8IE 0S¢l 14 oweg o N d 8 Al 800C ‘Te 10 uays
[99]
VIN V/N V/IN VIN V/IN V/N VN € sweg od N d € Al L00T  ‘[e 39 [dusS
@1 (9]
¥ 0 S I 9 GLT 0Th V/N  [euonippy od ‘DLIWN v 01 Al LO0T Iognayds
[+9] 11zQ
9 0 ¢ VIN VIN TT81 L9F € ouwres o4 L 1d 6 Al 600C 10 [uEseS
[€9] Te 30
V/IN V/N V/N 0 I V/IN VN € suwes O L v w Al L10T  uospreyory
[19]
S 0 ¢ 4 01 V/N VIN S Juwes O L d L Al L10T  ‘Te30 weyd
[86] sea
VIN V/N VIN 0 € 161 0L9 € [euonippy od (IO LN v 9T Al 800C -10S 10 Jokeq
[9¢] Te 10
VIN V/N V/IN VIN VIN V/N VIN €  [euonippy DHDS o) v ST Al TT0T  ewryseyeN
[es] 10
0 0 ¢ 0 I 09¢ 0TIl € ylog 2 (DN‘GWO v S Al 000  Jenequunn
[29] T %0
0 0 SI I 8 07T 08¢l ¥ ELUIN DS L 1d St Al 120T  Afredeqrein
()]
vy 0 8 I I VIN VIN VIN wog gV OdDS I 140D 1v 4 I 600C [0S] TeienT
od Wren (©)
LT T 8 0 0T V/N VN € wog  ‘gv DA DS L‘®N 1 ‘%0 1v LT Im 010C [6¥] Tereng
[81] Te 10
o T 1 0 I 0ve $961 §  [euonippy oS I v €l Al €00T  Istabualjy
yoeoxdde syuaned
SoL13Ins suon JeIq uornejuawWw Jo1q QOUIPIAD
AN dN IN UoIsAsy -eordwo)) IS Tdd -91I0A pasng -nnsuyp Jd9A K3oroyreq yoeoxddy -wnN AJUO TeqUINT  JO [OAT JIBAX oyny

(ponunuoo) | sjqey

pringer

Ns



2248 Acta Neurochirurgica (2022) 164:2243-2256
o < - < Table 2 Indications for corpectomy
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g 8 Neoplasia 107 28.08% 74 39.15%
29 |« Infection 86 2571% 12 6.35%
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5 < q = Table 3 Approach-related complications reported in 34 articles
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< [ < < and open pedicle screw instrumentation [6, 16, 20, 48, 55].
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3 in an overall complication rate of 32.8% (Table 3). In the
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different rates in both groups. Adjacent segment disease
was reported in 1.7% of articles in the AL group, and in
2.7% of those in the PL group, thus significantly more in the
PL group (p =0.492). Vascular injury (2.3%), organ dam-
age (1.7%), and pulmonary complications (2.3%) were only
described in the AL group. Postoperative hematoma (2.7%)
was exclusively reported in the PL group (Fig. 2).

Outcomes

A total of 25 patients required revision surgery for the
abovementioned approach-related complications result-
ing in an overall revision rate of 5.0%. Revision surgery
was significantly more frequently required in the PL group
(9.5%) than in the AL group (3.1%, p=0.004). Implant-
related complications represented the most common reason
for revision surgery (2.0% in the AL group, 4.7% in the PL
group) (Fig. 3).

Neurological outcomes could be extracted from 39 stud-
ies with 371 patients (AL 251; PL 120).

In the AL group, 43.8% of patients improved, 6.0% dete-
riorated, and 50.2% showed no change from initial presenta-
tion to the last follow-up. In the PL group, 39.2% of patients
improved, 60.8% showed no change, and none of the patients
deteriorated (p =0.158) (Fig. 4).

Discussion

To date, there are no studies comparing AL and PL
approaches for lumbar corpectomies, and only few com-
parative studies for thoracic and thoracolumbar approaches
exist [49, 85]. The main focus of this review was to analyze
the AL and PL lumbar corpectomy approaches comparing
technical issues, complications, and outcomes. One of the
main challenges was to identify as many mutual parameters
as possible to perform a direct comparison between the two
approaches. The most common parameters outlined in the
analyzed studies were represented by indications for sur-
gery, procedure-related issues, perioperative complications,
including revision surgery, as well as the clinical outcome.

Indications

Overall, we identified traumatic burst fractures as the most
frequent indication for both AL and PL corpectomies while
neoplastic infiltration of the vertebral bodies represented the
second most common indication. While technically more
challenging and associated with higher complication rates,
the posterior approach is more versatile. In more compli-
cated traumatic lumbar fractures with extensive damage to
both the anterior and the posterior column, both columns can

Complications
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m Posterolateral (n=148)

Fig.2 Approach-related complication rates in anterolateral (AL) and posterolateral (PL) corpectomies
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Revision surgeries

5.0% 4.7%
4.5%
4.0%
3.5%
3.0%
2.5%
2.0%
1.5%
1.0%

9 0.3%
5% 0.0% . — 0.0% 0.0%
0.0%

Implant failure Post-OP hematoma Wound Organ/peritoneal Adjacent segment
infection/dehiscence injury disease

2.0% 2.0%

1.4% 1.4%
0.9%

W Anterolateral m Posterolateral

Fig. 3 Revision surgeries due to complications from anterolateral (AL) and posterolateral (PL) corpectomies

Neurological Outcomes
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50.2%

Improvement Unchanged Deterioration
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Fig.4 Neurological outcomes of anterolateral (AL) and posterolateral (PL) corpectomies
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be addressed through a single PL approach [61]. The same
is true for neoplastic vertebral infiltrations. Most of these
lesions are due to metastases of breast, lung, colorectal,
prostate, and kidney tumors. These infiltrations are mainly
located extradurally and predominantly affect the anterior
part of the vertebral bodies [30]. Spinal cord compression
as a result of epidural spread often leads to the first clinical
symptoms in these patients, so that a posterior approach with
decompression, tumor mass reduction, VBR devices, and
instrumented fusion is indicated. If the surgical goal is gross
total tumor resection, the removal of all affected parts up to
a complete en bloc vertebrectomy followed by circumferen-
tial reconstruction of both columns can be performed via a
single-stage PL approach [33, 39, 49, 67]. Lumbar corpec-
tomy for spinal infections was more commonly addressed
via an AL approach, as anterolateral access corridors allow
for more radical debridement and drainage of frequently
accompanying psoas abscesses under direct visualization
[44, 47].

Variations in access routes in relation
to the corpectomy levels

Especially among AL approaches, several variations includ-
ing a lateral retroperitoneal pre- or transpsoas approach, an
anterior retroperitoneal or transperitoneal approach, and a
lateral transdiaphragmatic approach to the thoracolumbar
junction are performed. Since the upper, middle, and lower
lumbar spine confront the surgeon with particular approach-
related challenges, the choices for the abovementioned
access routes were described depending on the corpectomy
level. When accessing the upper lumbar vertebral bodies at
the thoracolumbar junction, pleura, diaphragm, peritoneum,
and overlying ribs are potential obstacles that need to be
taken into consideration. While most authors described a
partial rib resection, the greatest variation in thoracolum-
bar junction access corridors was found regarding the
diaphragm. In general, the upper lumbar vertebrae can be
accessed either via a craniocaudal-supradiaphragmatic or
a caudocranial-infradiaphragmatic route [65]. While some
authors reported detachment and anterior retraction of the
diaphragm [88], others described incision and distraction of
the diaphragm [73]. These variations appeared to be mostly
dependent on the available retractor system.

In the middle lumbar spine, both retroperitoneal
transpsoas and pre-psoas approaches via a far lateral or
an anterolateral incision were commonly found. Most
frequently, authors described the choice for either trans-
or pre-psoas access routes based on the thickness of the
psoas muscle in axial computed tomography or magnetic
resonance images slices and the surgeons’ preference as

well as the level affected. Due to the origin of the psoas
muscle, a retroperitoneal pre-psoas approach may be
easier in higher lumbar levels compared to the middle
lumbar spine.

Another choice for the side of the approach refers to the
coronary alignment of a potential deformity [63, 80]. Far
lateral transpsoas approaches were rarely reported in lower
lumbar spine corpectomies. In most cases, the iliac crest
makes a strict lateral transpsoas approach challenging or
even impossible. Moreover, splitting of the psoas muscle
in the lower lumbar spine involves the risk for lumbosacral
plexus injuries [79]. Therefore, L5 resections were com-
monly performed via a retroperitoneal oblique pre-psoas
approach between vascular and muscle structures. Another
option is to approach the lower lumbar spine through a
strict anterior retroperitoneal approach with the advan-
tage of a direct anterior visualization of the vertebras [15,
69]. In cases of extensive scar formation from previous
abdominal surgeries, a transperitoneal access route was
described by some authors [6, 83].

Assistance from an access surgeon may be help-
ful to mitigate the risk of surgical site morbidity in AL
approaches [37]. Therefore, AL corpectomies may be more
commonly performed in centers in which an access sur-
geon is readily available. However, whether the aid of an
access surgeon is beneficial in reducing approach-related
morbidity is still controversially discussed [34, 40, 72].

Overall, after anterior or lateral corpectomy procedures,
a 4-point fixation directly adjacent to the resected vertebral
body with lateral plates might not provide sufficient stabil-
ity. Therefore, posterior instrumented fusion is commonly
needed to gain additional stability [79].

Posterolateral approaches on the other hand are gener-
ally performed in a similar fashion throughout the entire
lumbar spine. Approach variations are mostly dictated by
the underlying pathology and the extent of bony resection
required for adequate decompression and reconstruction
[74]. However, the lumbar nerve roots may present a major
obstacle in anterior column reconstruction following PL
corpectomy [36]. Lumbar nerve routes exit the thecal sac
in a rectangular trajectory close to the thoracolumbar junc-
tion and become more oblique towards the lumbosacral
junction. Therefore, inserting a VBR device in the lower
lumbar spine is described as less challenging, requires less
nerve root and thecal sac retraction, and increases in com-
plexity towards the upper lumbar spine. This is especially
true for multilevel PL corpectomies [39, 79].

For both AL and PL corpectomies, minimally invasive
variations have been described [1, 11, 11, 19, 21, 35, 53,
73]. However, due to the great heterogeneity of minimally
invasive and less invasive variations, a detailed quantita-
tive analysis was beyond the scope of the present review.
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Biomechanical considerations

A major point of controversy when comparing AL and
PL approaches is the biomechanical stability after corpec-
tomy. This is especially true regarding the choice of the
VBR device as well as the need for an additional posterior
approach for instrumentation after an AL corpectomy.

When performing a PL approach for corpectomy, a cir-
cumferential reconstruction including anterior column
reconstruction as well as posterior bilateral pedicle screw
instrumentation may be performed via the same approach.
In AL corpectomies, however, several options exist. It is pos-
sible to perform unilateral instrumentation via a unilateral
screw-plate or screw-rod construct via the same approach
or to perform an additional posterior approach for bilat-
eral pedicle screw instrumentation. In this review, it was
found that the majority of articles reporting AL corpecto-
mies described the use of an additional posterior approach
for bilateral pedicle screw instrumentation. It was found,
however, that overall implant-related complication rates
were higher in PL corpectomies than in AL corpectomies
regardless of the approach used for instrumentation. Clini-
cal case series and biomechanical studies of the cervical
spine have shown that especially in multilevel corpectomies,
additional posterior instrumentation is required to ensure a
biomechanically stable construct [31, 32]. Lumbar biome-
chanical studies, however, revealed that 60% of the segmen-
tal stability in the lumbar spine is provided by the anterior
column [38]. This indicates the importance of appropriately
sized and shaped VBR devices. In a cadaveric corpectomy
model, round and wide rectangular footprint cages along
with either unilateral plate or bilateral pedicle screw instru-
mentation were compared in six degrees of freedom range of
motion test. The results of this study suggested that regard-
less of unilateral or bilateral instrumentation, wide rectan-
gular footprint cages provided more stability if compared to
cylindrical footprint cages. This indicates that the footprint
of the cage had more impact on lumbar segmental stiffness
than the mode of instrumentation [54]. Similar findings
were reported in several other cadaveric studies indicating
that rectangular footprint cages offer a more favorable axial
loading distribution and hence more segmental stability than
cages with a circular footprint [59, 60].

The fact that only AL approaches offer enough space to
insert a wide rectangular footprint cage has been described
as a potential benefit over PL approaches [73, 84]. Due to
inconsistent reporting of the cage footprint shape used in
AL approaches, it was not possible to quantitatively assess a
clear correlation between cage footprint and implant-related
complications in this review. However, in a retrospective
study of 52 AL corpectomies in the thoracic and lumbar
spine, Smith et al. [73] reported transitioning from cylin-
dric to wide rectangular cages over the course of the study.
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Implant failure related to cage subsidence was observed in
13.5% of patients with cylindric footprint cages as opposed
to 0% if a wide footprint cage was used.

Outcomes and approach-related morbidity

Overall, the neurological improvement rates were similar
in both groups. However, in the PL group, no neurological
deterioration was reported, while in the AL group, deteriora-
tion occurred in 6.0% of patients.

The LOO was insignificantly higher for AL corpectomies.
This may be attributable to the fact that the majority of arti-
cles reported the use of an additional posterior approach for
instrumentation after AL corpectomy. Similarly, the mean
EBL was higher in the AL group. In a study comparing
thoracolumbar AL and PL approaches, it was observed that
the EBL was only higher if additional posterior instrumenta-
tion was performed [49]. Overall, the complication and the
revision rates were higher in the PL group than in the AL
group. Since complete exposure of the thecal sac and the
lumbar nerve roots is routinely required in PL corpectomies,
accidental durotomies were far more common in PL cor-
pectomies. In AL approaches, exposure of the dura is only
required in cases of direct dural compression through bony
fragments of the vertebral bodies. Moreover, achieving dural
exposure over an AL approach is technically more challeng-
ing than in PL approaches, and not routinely accomplished.

In AL transpsoas approaches, the risk of lumbosacral
plexus injury has been described as a major concern. Rates
of postoperative thigh weakness after transpsoas surgery as
high as 27% have been reported [14, 81]. For that reason,
many spine surgeons advocate for the strict use of intraop-
erative neuromonitoring in AL transpsoas surgery in order to
mitigate lumbosacral plexus damage [45, 46]. In a prospec-
tive multicentric study, dynamically evoked electromyogra-
phy was utilized in 102 patients undergoing retroperitoneal
transpsoas surgery. Postoperatively, 27.5% of patients expe-
rienced transient mild hip flexion weakness that resolved
over 6 months in all patients. The authors concluded that
rather than an actual nerve damage, a retraction-induced
muscle trauma is responsible for postoperative lower extrem-
ity weakness after transpsoas surgery [81].

Overall, our results suggest higher approach-related mor-
bidity in PL approaches for corpectomies in the lumbar spine.
In a study comparing AL and PL approaches to the thora-
columbar spine, a similar morbidity rate of anterior-only and
posterior-only approaches was found. Significantly increased
morbidity was only described in cases of a combined ante-
rior and posterior approach [49]. Similarly, a study report-
ing AL and PL corpectomies for neoplastic infiltration of
the thoracic and thoracolumbar spine found no significant
difference regarding complications or approach-related mor-
bidity [85]. However, since these comparative studies report
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pooled outcomes of thoracic and lumbar corpectomies, the
conclusions can be extrapolated to the lumbar spine only to
a limited extent. When looking at the development in AL
approaches over time, we observed a trend towards smaller
accesses, wide footprint cages, and percutaneous posterior
instrumentation in more recent studies. Recent technical
advances such as neuronavigation, minimally invasive retrac-
tor systems, and modern cage devices might be responsible
for the overall more favorable outcomes of AL corpectomies.

Limitations

The major limitation of this study is the quality and quan-
tity of available studies reporting on lumbar corpectomies.
Most studies analyzed both thoracic and lumbar corpecto-
mies together. Therefore, parameters such as EBL, LOO, and
neurological outcome and complications could frequently
not be included if they were not explicitly attributed to lum-
bar corpectomy patients.

Only 17 studies were focused exclusively on outcomes of
lumbar corpectomies, and no study provided comparative
data on AL versus PL lumbar corpectomies.

The majority of patient outcome data analyzed in this
review originated from AL corpectomies (64.1%). Addi-
tionally, most of the studies included were case series with-
out control groups as highlighted in Table 1. Due to the
heterogeneity and inconsistency of the analyzed outcome
parameters, a statistical analysis was only performed for a
fraction of the included studies. The results of this review
should therefore be interpreted as trends rather than statisti-
cal evidence.

Conclusion

Both anterolateral and posterolateral lumbar corpectomies
are challenging procedures with significant blood loss and
high complication rates. While neurological outcomes of
both approaches are similar, the results of this present review
demonstrated significantly lower complication and revision
rates in anterolateral corpectomies. However, especially out-
comes of lumbar corpectomies via posterolateral approaches
are scarcely reported, and to date, no comparative studies
exist. This warrants further investigation by studies directly
aimed at comparing outcomes between anterolateral and
posterolateral corpectomies in the lumbar spine ideally
including recent technological advancements like minimal-
invasive approaches.
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