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Objective : This study focuses on identifying potential complications following oblique lumbar interbody fusion (OLIF) through
routine magnetic resonance (MR) scans.

Methods : From 650 patients who underwent OLIF from April 2018 to April 2022, this study included those with MR scans taken
1-week post-operatively, and only for indirect decompression patients. The analysis evaluated postoperative MR images for
hematoma, cage insertion angles, and indirect decompression efficiency. Patient demographics, post-operatively symptoms, and
complications were also evaluated.

Results : Out of 401 patients enrolled, most underwent 1- or 2-level OLIF. Common findings included approach site hematoma
(65.3%) and contralateral psoas hematoma (19%). The caudal level OLIF was related with less orthogonality and deep insertion of
cage. Incomplete indirect decompression occurred in 4.66% of cases but did not require additional surgery. Rare but symptomatic
complications included remnant disc rupture (four cases, 1%) and synovial cyst rupture (four cases, 1%).

Conclusion : This study has identified potential complications associated with OLIF, including approach site hematoma,
contralateral psoas hematoma, cage malposition risk at caudal levels, and radiologically insufficient indirect decompression.
Additionally, it highlights rare, yet symptomatic complications such as remnant disc rupture and synovial cyst rupture. These
findings contribute insights into the relatively under-explored area of OLIF complications.

Key Words : Lumbar vertebrae - Spinal fusion - Postoperative complications - Magnetic resonance imaging - Oblique lumbar
interbody fusion.

INTRODUCTION decompression and mechanical stability™"” while preserving
posterior structures compared with posterior/transforaminal

Oblique lumbar interbody fusion (OLIF) provides indirect lumbar interbody fusion™”, offering a less lumbar plexus

* Received : December 1,2023 < Revised : January 23, 2024 < Accepted : February 13, 2024

* Address for correspondence : Su-Hun Lee
Department of Neurosurgery, Pusan National University Yangsan Hospital, 20 Geumo-ro, Mulgeum-eup, Yangsan 50612, Korea
Tel : +82-55-360-2126, Fax : +82-55-360-2156, E-mail : suhunny@naver.com, ORCID : https://orcid.org/0000-0001-8952-5556

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

550 Copyright © 2024 The Korean Neurosurgical Society


http://crossmark.crossref.org/dialog/?doi=10.3340/jkns.2023.0238&domain=pdf&date_stamp=2024-09-01

traumatic alternative to direct lateral interbody fusion®**”. As
a recent surgical option"”**", OLIF has garnered attention for
its potential complications, which primarily include intraop-
erative injuries like psoas paresis, sympathetic plexus and ves-
sel damage, and postoperative issues such as persistent pain
and contra-lateral root symptoms"”"****¥. Given that OLIF
uses a retroperitoneal approach for indirect decompression,
unrecognized complications may exist. Therefore, routine
postoperative magnetic resonance (MR) scans are essential for
all patients to better understand and address these potential
risks, rather than confining MR scans only to symptomatic
cases after surgery.

Postoperative MR scans provide information on complica-
tions such as cage position, insertion angle, retroperitoneal
hematoma, psoas muscle hematoma, cage malposition related
to contra-lateral root injury, and contra-lateral disc rupture.
Information on insufficient decompression of grade 3 or
higher can also be obtained™. In the present study, we only
targeted patients who underwent indirect decompression.
Moreover, we anticipate that multiple MR scans will improve
the understanding of potential complications and the ability
to detect them.

For over 3 years, our hospital has routinely conducted MR
scans 1-week post-OLIF. With a repository of over 600 cases,
we believe we have collected enough information to validate
the potential postoperative findings. In this study, we aim to
present the potential complications after OLIF identified on

postoperative MR scans.
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MATERIALS AND METHODS

The study protocol was approved by the Institutional Re-
view Board of Pusan National University Yangsan Hospital
which waived the requirement for informed consent due to
the retrospective nature of this study (IRB No. 55-2023-031).

Inclusion and exclusion criteria

Between April 2018 and April 2022, we performed OLIF on
650 patients. The inclusion criteria were as follows : 1) patients
with degenerative spondylosis accompanied by segmental in-
stability that did not respond to drug therapy for more than
6 weeks; 2) patients who underwent MR scans 1 week after
surgery, regardless of symptoms (from December 2019 on-
ward); 3) patients who had OLIF performed from the L2 level
to the SI level; and 4) patients who underwent posterior per-
cutaneous pedicle screw insertion.

The exclusion criteria were : 1) patients who could not un-
dergo postoperative lumbar MR imaging due to postoperative
internal medical conditions; 2) patients who had direct de-
compression (additional laminectomy performed using the
posterior approach); and 3) patients who underwent OLIF at
the L5/S1 level using the between bifurcation approach, rather

than pre-psoas approach.

Operative technique
The OLIF procedure was conducted according to the previ-

18,26 . . . .
ously reported method"*. Herein, we describe certain surgi-

Fig. 1. Landmarks for oblique lumbar interbody fusion cage insertion. A : Anteroposterior image : the middle radiopaque marker of the cage does not
push beyond the spinous process. B : Lateral image : the most dorsal radiopaque marker of the cage does not surpass the posterior margin of the upper

vertebral body.
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cal factors that are relevant to the outcome measures; cage in-
sertion : throughout surgery, we maintained orthogonal
maneuvers to the utmost extent possible. The cage was insert-
ed until the middle radiopaque marker of the cage aligned
with the spinous process of the respective level. We took care
to ensure that the right cage marker did not exceed the mid-
point of the right pedicle during cage insertion (Fig. 1A). Ad-
ditionally, in the lateral image, we took precautions to ensure
that the right posterior cage marker did not exceed the poste-
rior margins of the vertebral bodies above and below (Fig. 1B).
Drain insertion : regarding retroperitoneal hematoma, we did

not place drains in any of the patients.

Assessment of radiological and clinical outcomes

Postoperative MR images were obtained using either 1.5-Tes-
la or 3.0-Tesla MR imaging, and only T2 axial and T2 sagittal
images were acquired. The following parameters were evaluated
in the postoperative MR scans : 1) approach site hematoma and
contralateral psoas hematoma : we checked for the presence of
T2 high fluid collection (hematoma) up to the left retroperito-
neal space (from the abdominal wall to the left vertebral body
and left psoas muscle). Next, we checked for hematoma in the
contralateral psoas muscle at the fusion level. The volume of the
hematoma was categorized as none, scanty (<10 mL), or >30
mL (Fig. 2). We used the intra-cerebral hemorrhage volume
measurement method to estimate hematoma volume. 2) Cage
insertion angle and depth : using the T2 axial image, we mea-
sured the cage depth and angle at the disc level. Cage depth was
determined by drawing an extension line following the cage’s

posterior margin and measuring the distance to the right bor-

der of the body. The cage angle was measured as the Cobb an-
gle between an imaginary line connecting both facet joints and
the imaginary line passing through the center of the cage (red
dotted lines) (Fig. 3). Clinically, deep cage insertion (defined as
a depth exceeding 5 mm) was associated with remnant disc
rupture to the contralateral neural foramen. 3) Indirect decom-
pression : the evaluation, particularly of central canal stenosis,
was conducted using the method by Schizas et al.””. Especially

in cases of preoperative foraminal stenosis or spondylolisthesis

with segmental instability, many patients did not have severe

4.72 mm

Fig. 3. Measurement of cage insertion angle and depth (red arrow). Cage
depth was determined by drawing an extension line following the cage’s
posterior margin and measuring the distance to the right border of the
body (red arrow : 4.72 mm). The cage angle was measured as the Cobb
angle between an imaginary line connecting both facet joints and the
imaginary line passing through the center of the cage (red dotted lines).

Fig. 2. Evaluation of approach site or contralateral site hematoma. A : Red circle : approach site hematoma (more than 10 mL). B : Blue circle :
contralateral site hematoma (scanty). C : Red arrows : approach site hematoma more than 30 mL.
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central stenosis, and in these instances, changes in central ste-
nosis were not within the scope of our analysis. Thus, the ef-
fects of indirect decompression were only evaluated in patients
whose preoperative stenosis severity was graded as “C” or “D.”
We defined postoperative stenosis grades of “C” and “D” as in-
sufficient indirect decompression. And 4) other findings : when
comparing the preoperative and postoperative MR scans, we
evaluated both the presence of remnant disc rupture and any
unexpected findings.

Clinically, we recorded patient age, gender, body mass index,
bone mineral density, and American Society of Anesthesiolo-
gists physical status classification. Specifically, we collected data
on symptoms that did not improve postoperatively, worsened
symptoms, and newly developed pain or weakness. We evalu-
ated postoperative symptoms in patients who experienced po-
tential complications, and for some representative cases, we
provided a case presentation. The muscle strength was mea-
sured using the Medical Research Council (MRC) scale for

muscle strength.

RESULTS

In total, 401 patients who underwent postoperative MR im-
aging were enrolled. The characteristics of the patients and
surgical details of the enrolled group are summarized in Table
1. As only patients who underwent indirect decompression
were included, most were 1- or 2-level patients (50.9% and
36.7%, respectively), while 3- and 4-level patients constituted
a smaller proportion (12.0% and 0.5%). For the same reason,
most procedures were performed at the L3/4/5 levels.

Approach site hematoma occurred in 65.3% of patients, with
significant hematomas of more than 10 mL observed in 5.5% of
the total. Notably, as the number of surgical levels increased,
the frequency of hematomas larger than 10 mL also increased.
No symptoms related to these hematomas were observed, and
there were no subsequent infections or additional surgery. Con-
tralateral psoas hematoma occurred in 19% of patients, and
none exceeded 10 mL. No symptoms related to contralateral
psoas hematoma were observed, and no correlation between
multi-level surgery and hematoma was found (Table 2).

Lower orthogonality was observed in the OLIF cage inser-
tion at the caudal level. Notably, significantly lower orthogo-
nality was observed at L4/5 than at L2/3 and L3/4, and this

Complication Analysis with Post-OLIF MR | Lee KH, et al.

Table 1. Operative data

Patient characteristic Value
Age (years) 67.67.6
BMD (T-score) -0.35+1.51
BMI (kg/m?) 25.52+346
ASA
1 38(9.5)
2 322(80.3)
3 41(10.2)
Diagnosis
Spondylolisthesis 215
Spinal stenosis with instability 150
Adjacent segment disease 34
Deformity correction 2
Operation time (minutes) 356.4+142.2
EBL (mL) 303+202
Fusion level
1level 204(50.9)
L2/3 7
L2/4 31
L4/5 164
L5/1 2
2levels 147 (36.6)
L2/3/4 13
L3/4/5 125
L4/5/1 7
L2/3and L4/5 2
3levels 48(12.0)
L2/3/4/5 46
L3/4/5/1 42
4 levels 2(0.5)
L2/3/4/5/1 2
Total 401 patients 650 levels

Values are presented as meantstandard deviation or number (%). BMD :
bone mineral density, BMI : body mass index, ASA : American Society of
Anesthesiologists physical status classification, EBL : estimated blood loss

trend was even more pronounced at L5/S1. Cage insertion
depth did not vary by level (Fig. 4). However, deep cage inser-
tion occurred more frequently at lower levels (Table 3). In one
case, the distance from the cage to the right neural foramen
was 0 mm. fortunately, the patient only had mild right leg ra-
diating pain, which allowed conservative treatment.

For preoperative spinal stenosis, 414 (63.7%) of the 650 lev-

els analyzed were confirmed to have spinal stenosis of grade A
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Table 2. Approach site or contra- lateral site hematoma

Approach site Contra-lateral
hematoma hematoma
None 139(34.7) 325(81.0)
Scanty 242(60.3) 76(19.0)
>10mL 17(4.2)
>30mL 3(0.7)
Approach site hematoma
Fusion level Scanty >10mL
1level 198 6(29)
2levels 138 9(6.1)
3levels 44 4(8.3)
4levels 1 1(50.0)
Total 381 20
Contra-lateral hematoma
Fusion level None Scanty
1level 180 24(11.8)
2levels 106 41(279)
3levels 37 11(22.9)
4levels 2 0(0.0)
Total 381 20

Values are presented as number (%)

or B. Of the remaining 236 levels (36.3%), 227 exhibited grade
C (96.2%), and nine with grade D (3.8%). Notably, all instanc-
es of grade D were at the L4/5 level. Among the nine patients
with preoperative grade D, seven (77.8%) improved to postop-
erative grade A or B, while two (22.2%) transitioned to post-
operative grade C, indicating insufficient decompression. Of
the 227 patients with preoperative grade C, 218 (96.04%) im-
proved to grades A or B postoperatively, but nine (3.96%) re-
mained at grade C (Table 4). None of the 11 patients with
postoperative grade C required additional surgery. When
evaluated by level, sufficient indirect compression was
achieved at both L2/3 and L5/S1. However, insufficient de-
compression was found in four cases (1.84%) at L3/4 and in six
cases (1.72%) at L4/5.

Remnant disc rupture occurred only at the L4/5 and L5/S1
levels. There was one case of central-type disc rupture and
three cases of disc rupture towards the contralateral neural fo-
ramen. The patient with the central type of disc rupture had
previously undergone discectomy, and a new disc rupture oc-
curred at the previous annulotomy site (Fig. 5A). Among the

patients with contralateral disc rupture, one patient experi-
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Fig. 4. The relationship between cage insertion angle (A) and cage insertion
depth (B) according to the level. Values are presented as meantstandard
deviation. *Indicate statistical significance compared to L2/3.

enced severe right leg pain postoperatively, and the postopera-
tive MR scan confirmed a disc rupture towards the contra-
lateral neural foramen. This patient had deep cage insertion
(distance, 4.5 mm). Even after undergoing revision right face-
tectomy and neural decompression, the patient consistently
reported severe right leg pain (Fig. 5B). The other two patients
exhibited symptoms of right foot drop despite not having
deep cage insertion. The postoperative MR scans for these pa-
tients showed disc rupture towards the right neural foramen.
Both patients underwent electromyography/nerve conduction
studies, which confirmed radiculopathy, and peroneal palsy
was ruled out in the diagnosis. One of them underwent a revi-
sion operation, but the recovery was limited to partial muscle
strength improvement (MRC grade “zero” to “poor”) (Fig.
5C). The other did not undergo any additional surgery, and
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Table 3. Cage insertion angle and depth

Level
L2/3 (n=74) L3/4 (n=216) L4/5 (n=345) L5/1 (n=13)
Cageinsertion angle
Angle (%) 4.7+4.8 5.6x4.4 9.8+6.3 18.5+4.9
Cageinsertion depth
Depth (mm) 71+2.7 7.3+2.5 6.8+2.7 6.6+3.0
<5mm 15(20.3) 34(15.7) 89(25.8) 6(46.2)

Values are presented as meanzstandard deviation or number (%)

Table 4. Pre-operative and post-operative spinal stenosis grade

Value
Pre-operative spinal stenosis
Total (level) 650
GradeAorB 414(63.7)
GradeC 227(34.9)
GradeD 9(1.4)
Pre-operative grade D 9
Post-operative grade Aor B 7(77.8)
Post-operative grade C 2(22.2)
Pre-operative grade C 227
Post-operative grade Aor B 218(96.04)
Post-operative grade C 9(3.96)

Central canal stenosis grade by Schizas et al.?

Fig. 6. Synovial cyst rupture. A-C : Synovium rupture after surgery, but
with mild symptoms. D : Synovium rupture and bilateral foot drop after
surgery. Blue arrows : synovium rupture.

there was no recovery in muscle strength up to 1 year postop-
eratively (MRC grade “zero” to “trace”) (Fig. 5D).

The rupture of a synovial cyst was an unexpected complica-
tion. It occurred in four cases and only at the L4/5 level. Nota-
bly, facet subluxation was observed preoperatively in all pa-
tients. In three cases, manageable lower leg pain was reported
(Fig. 6A-C). However, in one case, severe bilateral foot drop
occurred postoperatively. Despite performing an emergency
subtotal laminectomy, the recovery of muscle strength was
limited (MRC grade, right “poor” to “good” left “trace” to
“poor”) (Fig. 6D).

e Cage depth: 6.4 mm Q / Cage depth : 8.6 mm

L

Fig. 5. Remnant disc rupture cases. Central disc rupture (A), disc rupture

on the contralateral neural foremen, with deep cage insertion (B), disc

rupture on the contralateral neural foremen, without deep cage DISCUSSION

insertion but accompanying right foot drop (C and D). Blue arrows :

remnant disc rupture, red arrow : root. Previous studies on OLIF have focused on symptomatic
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complications. Among these, the most common complica-
tions were psoas paresis, which was reported to be transient”.
Major complications, such as injuries to the major vessels,
ureter, endplate, and sympathetic chain, are also very signifi-
cant and can be identified during surgery. Postoperative
symptoms, such as left thigh weakness due to psoas paresis,
decreased temperature sensation in one leg due to sympathetic
chain injury, sensory loss and abdominal wall weakening
leading to incisional hernia due to genitofemoral nerve dam-
age, can occur due to intraoperative damage™. Residual post-
operative symptoms can arise from insufficient decompres-
sion””. The emergence of new symptoms in the opposite leg is
difficult to predict, but some case reports have been pub-
lished®'**”. However, these complication reports are based on
intraoperative damage or postoperative symptoms, limiting
the identification of potential findings. Especially since post-
operative MR scans are usually performed only when symp-
toms are present, determining the prevalence of such findings
is challenging. We conducted MR scans on all patients at 1
week postoperatively starting in December 2019 to identify
potential OLIF complications, allowing us to gather ample
data on potential complications.

The most common MR finding was approach site hemato-
ma. Despite thorough irrigation and bleeding control after
bone cage insertion, we observed hematomas in a surprisingly
high proportion of patients (65.3%). However, there were no
accompanying symptoms, and it could be considered a sub-
clinical finding due to dead space fluid collection. Nonethe-
less, caution is needed because the occurrence of hematomas
increased when more levels underwent fusion. Although it
was excluded from this study, there was a case where a large
hematoma after multi-segment surgery transformed into an
abscess pocket. Hence, caution is advised for large hematoma
occurrences (Supplementary Fig. 1). Another report also
showed that a large amount of hematoma led to approach-side
symptoms and abscess formation™"”. In this context, consid-
ering drain insertion at the abdominal approach site when
performing fusion on 3 or more levels might be necessary.

Additionally, contralateral psoas hematoma was found in
19% of patients. This is associated with the contralateral an-
nulotomy process, which is essential for inserting a taller and/
or wider cage. It mainly occurs when the Cobb elevator is
deeply inserted. Fortunately, in our patient group, scanty he-

matomas were observed, and no patients reported any related
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symptoms. However, another report showed that when the
segmental vessel around the contralateral annulus was dam-
aged, a large hematoma occurred, leading to symptoms in the
opposite leg”.

At the caudal level, we observed that the cage insertion an-
gle tended to be higher and deep cage insertion occurred more
frequently, leading to occurrences of cage malposition. This
requires careful consideration. Of course, during surgery, we
took great care to prevent deep insertion and aimed to main-
tain the highest degree of orthogonality. However, individual
patients have varying pelvic heights, and those with a higher
pelvis naturally possess a larger insertion angle". Moreover,
for the L5/S1 ante-psoas approach, the cage is inserted at a
considerably steep angle. In our study, we identified one pa-
tient with mild right leg pain due to deep insertion. Addition-
ally, despite being excluded from the present study (due to the
absence of a postoperative MR scan in the initial cases), we re-
ported a revision caused by cage malposition at the L5/S1 lev-
el™. In this case, the cage malposition resulted from both deep
insertion and high-angle insertion. Another risk factor for
cage malposition is an incorrect evaluation of the true AP im-
age during surgery, leading to mis-orientation and subsequent
deep insertion. It is crucial to recognize that the intraoperative
image and the actual cage position can differ significantly, es-
pecially with increased obliquity”. For safe cage insertion, it is
imperative to be cautious when selecting a long and wide
cage”. It might be preferable to use a smaller cage when a
high-angle insertion is expected. In addition, further research
is needed on the cage position in intraoperative images com-
pared to its actual position.

Many studies have been conducted regarding indirect de-
compression. Factors related to insufficient decompression in-
clude severe stenosis with high preoperative disc height, im-
paired preoperative segmental motion, the use of short cages,
and severe postoperative subsidence™. However, there are still
no precise criteria for insufficient indirect decompression. In
radiological terms, a study by Shimizu et al.”” defined cases
with grade C and above as insufficient decompression. How-
ever, these results are purely radiological and not based on pa-
tient symptoms. In our study, we also defined patients with
postoperative grade C and above as having insufficient indi-
rect decompression, which was identified in only 4.66% of
cases. Fortunately, a chart review showed that most patients

with neurogenic intermittent claudication symptoms im-



proved. In this regard, the radiological appearance of grade C
stenosis alone is of little significance. Furthermore, in light of
reports that the ligamentum flavum can thin over time'”, a
decision on additional surgery cannot be made based solely on
the finding of insufficient indirect decompression immediate-
ly after surgery. In addition, caution is necessary in interpret-
ing these results. This study only involved patients undergoing
indirect decompression. We performed direct decompression
in cases accompanied by resting pain with severe stenosis, disc
rupture, synovial cysts, or lateral bony recess'”. These indica-
tions are similar to those for indirect decompression reported
in recent studies™. Since these are still low-evidence indica-
tions at the level of expert opinion, further research is needed
to achieve a consensus.

Remnant disc rupture occurred in four cases. These pa-
tients were diagnosed with newly developed disc ruptures
based on comparisons with their preoperative MR scans. All
cases of disc rupture were accompanied by severe symptoms,
such as leg pain and foot drop. Central disc rupture occurred
at the site of a previous annulotomy (Fig. 5A). Considering
that a significant number of our patients had previously un-
dergone laminectomy, this is considered a rare occurrence.
Potential risk factors include a short interval between the pre-
vious surgery and the OLIF procedure (within 1 year), and the
use of a trial of cage when discectomy was not sufficiently
performed during surgery. One case of contralateral neural
foramen disc rupture was associated with deep cage insertion
(Fig. 5B). In this case, the distance from the cage to the neural
foramen was relatively close (4.5 mm). Hence, we set the
threshold for deep insertion at 5 mm. While cage malposition
or deep cage insertion is something we can anticipate and ad-
just for intraoperatively, the other cases (Fig. 5C and D) were
unpredictable, as remnant disc rupture occurred even though
the cages were not deeply inserted and the cage insertion angle
was not large. Although the incidence rate of this complica-
tion is low, making it challenging to determine the exact
cause, we believe the most likely reason is that sufficient dis-
cectomy was not performed before using the trial, and the
remnant disc material was pushed by the trial, causing the
disc to rupture at the weak contralateral annular corner site.
Fully understanding the underlying factors is a complicated
task, necessitating more in-depth research in the future. At
present, the best practices to prevent remnant disc rupture in-

clude avoiding deep insertion when there is insufficient or-
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thogonality and emphasizing the importance of adequate dis-
cectomy prior to trial use.

The rupture of a synovial cyst was an entirely unexpected
complication. Typically, facet joint widening is also used as
evidence of good indirect decompression””. However, rare
symptoms due to the rupture of the synovium were identified
in four cases. Among them, three cases had mild symptoms
that could be treated with medication (Fig. 6A-C), but one pa-
tient had bilateral foot drop, requiring us to be especially cau-
tious (Fig. 6D). All four patients had preoperative facet sub-
luxation. However, despite a substantial number of enrolled
patients in our study presenting with spondylolisthesis or facet
subluxation, synovium rupture occurred in only a very small
subset of these patients. In this regard, synovium rupture does
not necessarily occur just because there is subluxation, but in
some patients with subluxation, synovium rupture can occur
after OLIF. It is expected that additional risk factor analysis
will be possible as cases accumulate in the future. In a litera-
ture review, the study by Parikh and Jhala® described a rem-
nant disc, but their finding is thought to have resulted from
actual synovium rupture. This patient also had facet sublux-
ation. As presented in Fig. 6C, the natural absorption of the
synovium rupture was confirmed on the MR scan after 3
months, but the mild symptoms persisted up to 1 year after
surgery. We have identified facet synovium rupture as a novel
complication that can cause new symptoms or the persistence
of existing symptoms after OLIF surgery. Additionally, we
recommend that future MR analyses should include an evalu-

ation of this possible complication.

Limitations

This study excluded patients who underwent laminectomy,
which was additionally performed in cases of severe stenosis,
lateral recess, disc rupture, and symptomatic synovial cyst.
Laminectomy was often performed to decompress a specific
level in patients with multi-level disease. In this regard, there
is an inherent selection bias since the findings of this study do
not reflect all OLIF patients. However, since remnant disc
rupture, synovium rupture, and other complications cannot
be confirmed when laminectomy is performed, we believe
that our research provides novel information about OLIF, the
benefits of which mainly derive from indirect decompression.
The presence of numerous subtle symptoms among the clini-

cal outcomes could also cast doubt on the objectivity of clini-
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cal assessments in our study. However, since we have been
meticulously collecting complications since the start of OLIF

14,18,27 .
) we believe that we can resolve the oc-

at our institution
currence of residual or new symptoms, as we have accumulat-
ed extensive data prospectively. Lastly, there were few cases of
clinically important symptomatic complications such as rem-
nant disc rupture or synovial cyst rupture. Therefore, it was

difficult to analyze the risk factors for these conditions.

CONCLUSION

Our study on OLIF complications reveals that approach site
and contralateral psoas hematomas are common but typically
not clinically significant. We observed that cage malposition,
associated with decreased orthogonality and deeper insertion
at lower levels, requires attention during surgery. Notably, only
a small percentage of patients experienced incomplete indirect
decompression, which did not necessitate additional surgery.
While remnant disc rupture and synovium rupture were
identified as serious complications, they occurred infrequent-
ly. These findings underscore the importance of careful intra-
operative technique and highlight the utility of postoperative
MR scans in detecting potential complications associated with
OLIF.
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