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Purpose: Postoperative ileus (POI) typically occurs after abdominal surgery but can also af-
fect patients undergoing spinal surgery via the lateral retroperitoneal approach, such as oblique 
lumbar interbody fusion (OLIF). Therefore, this study aimed to investigate the incidence 
and risk factors associated with POI in OLIF.
Methods: This retrospective study examined a cohort of 465 patients who underwent OLIF 
from 2015 to 2023. Patient demographics, comorbidities, pre- and postoperative laborato-
ry test results, and perioperative status were assessed. General condition of patients was as-
sessed using the modified frailty index-11 (mFI-11), prognostic nutrition index, and geri-
atric nutrition risk index. In OLIF, the size and location of the psoas muscle involved in re-
traction and its relationship with the vertebral body were also investigated.
Results: POI occurred in 19 patients (4%). Lower mFI-11 was linked to a higher risk of POI. 
While psoas muscle size had no significant effect on the risk of POI, the anterior location of 
the psoas muscle relative to the vertebral body was associated with a higher occurrence of 
POI. Multivariate logistic regression analysis of POI identified mFI-11 as the most signifi-
cant risk factor (p = 0.003).
Conclusion: This study demonstrated that frailty and nutritional status can influence the 
occurrence of POI after OLIF. Additionally, bowel manipulation associated with the loca-
tion of psoas muscle and vertebral body was identified as a risk factor. Proper assessment 
and improvement in patient frailty and nutritional status before surgery can help predict 
and prevent the occurrence of postoperative POI.

Keywords: Paralytic ileus, Frailty, Nutrition assessment, Psoas muscles, Oblique lumbar 
interbody fusion

INTRODUCTION

Oblique lumbar interbody fusion (OLIF) has emerged as an 
effective and widely used surgical method for treating lumbar 
degenerative diseases, such as spinal stenosis, spondylolisthesis, 
and spinal deformity.1-3 OLIF involves dissecting the abdominal 
muscles to perform a retroperitoneal approach and accessing 
the ante-psoas corridor anteriorly to the psoas muscle. Unlike 

traditional posterior approaches in spinal surgery, OLIF involves 
bowel manipulation, potentially influencing the occurrence of 
postoperative ileus (POI).

POI is characterized by nonmechanical blockage of the intes-
tine that commonly develops postsurgery. Persistent ileus post-
surgery can manifest with symptoms such as bloating, abdomi-
nal pain, nausea, and vomiting, thereby impairing patient mo-
bility, prolonging the length of hospital stay, and resulting in 

Neurospine
eISSN 2586-6591 pISSN 2586-6583 

This is an Open Access article distributed under 
the terms of the Creative Commons Attribution 
Non-Commercial License (https://creativecom-
mons.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.

Copyright © 2025 by the Korean Spinal 
Neurosurgery Society  

Neurospine 2025;22(1):222-230.
https://doi.org/10.14245/ns.2449070.535

http://crossmark.crossref.org/dialog/?doi=10.14245/ns.2449070.535&domain=pdf&date_stamp=2025-03-31


Postoperative Ileus After OLIFLee YS, et al.

https://doi.org/10.14245/ns.2449070.535 � www.e-neurospine.org   223

overall surgical dissatisfaction.4-6 Management strategies for POI 
include encouraging patient mobilization, fluid replacement, 
limiting narcotic medication, and, depending on the severity, 
implementing bowel rest, nasogastric tube drainage, and medi-
cal management.4,7

Generally, POI occurs in approximately 10%–27% of abdom-
inal surgeries.8,9 In spinal surgeries, the incidence of POI varies 
between 1.9% and 23.1%, depending on the surgical method.5,10-12 
Previous studies have indicated that the risk of POI increases 
with anterior lumbar interbody fusion (ALIF) and OLIF com-
pared to that with posterior spine surgery approaches.5 Howev-
er, recent data show that the occurrence of POI after OLIF was 
3.9%, which d is not significantly higher than previously report-
ed rates after spinal surgeries.13 Therefore, research on the inci-
dence of POI, specifically following the OLIF approach, remains 
inadequate.

Most spinal surgeries are performed on elderly patients, high-
lighting the increasing importance of frailty in spinal surgery. 
Frailty, characterized by decreased physiological reserve in el-
derly patients, leads to increased vulnerability to stressful situa-
tions such as surgery and is a known risk factor for postopera-
tive complications.14,15 Therefore, increased frailty is likely to in-
fluence the occurrence of POI.

This study aimed to investigate the influence of existing pa-
tient conditions, frailty, and nutrition, as well as the size and lo-
cation of the psoas muscle, on the occurrence of POI.

MATERIALS AND METHODS

1. Study Design and Patients
We obtained informed consent from all the patients and ap-

proval from the Institutional Review Board of Chung-Ang Uni-
versity Hospital (2306-006-19473). This retrospective study in-
cluded 465 patients who underwent OLIF from 2015 to 2023 
in our hospital. Patient demographics including age, sex, body 
mass index (BMI), fusion level, and preoperative diagnosis were 
also investigated. The study focused on patients with degenera-
tive spinal diseases such as spinal stenosis, spondylolisthesis, and 
degenerative spinal deformities. The exclusion criteria were as 
follows: (1) history of abdominal or intestinal surgery, (2) intes-
tinal diseases, such as Crohn disease, and (3) infectious spon-
dylitis.

2. Surgical Technique
The patient is placed in the right lateral position under gen-

eral endotracheal anesthesia. After draping, the surgical level is 

confirmed using C-arm fluoroscopy. A 4- to 5-cm transverse 
skin incision is performed centered about 2 cm from the anteri-
or margin of the target disc. The external oblique, internal oblique, 
and transverse abdominal musculature are sequentially bluntly 
dissected to approach the retroperitoneal space. The retroperi-
toneal fat and peritoneum are carefully retracted on the ventral 
side to confirm the anterior margin of the psoas muscle. The 
psoas muscle is retracted to the dorsal side using a Deaver re-
tractor to secure the space for the target disc. After the guide 
wire is placed in the target disc, the OLIF system (Medtronic, 
Memphis, TN, USA) is installed to secure the surgical space. 
After that, the intervertebral disc is removed, and endplate prep-
aration is performed using a shaver and curette. An appropri-
ately sized trapezoid-shaped polyether ether ketone cage (Clydes-
dale; Medtronic) filled with demineralized bone matrix (Graf-
ton, Medtronic) is inserted into the intervertebral space using 
an orthogonal maneuver. The patient is then placed in the prone 
position, and posterior fixation is performed using a percutane-
ous pedicle screw system (Longitude system, Medtronic).

3. Clinical and Laboratory Assessments
Preoperative and postoperative laboratory tests, such as white 

blood cell counts, lymphocyte counts, and hemoglobin, platelet, 
glucose, albumin, urea nitrogen, creatinine, sodium, potassium, 
and chloride levels were examined. Anesthesia duration, opera-
tive time, and estimated blood loss were investigated periopera-
tively. Additionally, the amounts of intraoperative remifentanil 
and propofol used as anesthetic agents and the cumulative opi-
oid dosage were investigated.

4. Postoperative Ileus
POI was clinically defined as the presence of 2 or more of the 

following 5 criteria persisting more than 3 days postsurgery: (1) 
ongoing nausea and vomiting, (2) absence of flatus over the last 
24-hour period, (3) inability to tolerate an oral diet over the last 
24-hour period, (4) ongoing abdominal distention, and (5) ra-
diological confirmation.16 In this study, POI was clinically con-
firmed by including radiological confirmation. According to 
these criteria, patients were categorized into either nonileus or 
ileus group.

5. �Modified Frailty Index, Prognostic Nutrition Index, and 
 Geriatric Nutritional Risk Index
The American Society of Anesthesiologists (ASA) classifica-

tion system was used to determine physical status.17 Modified 
Frailty Index (mFI-11) was previously described by Velanovich 
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et al.18 who assigned individuals a score based on 11 variables 
present in the Canadian Study of Health and Aging Frailty In-
dex. The mFI-11 comprises 11 variables: impairments in activi-
ties of daily living, history of diabetes mellitus, lung diseases, 
congestive heart failure, myocardial infarction, cardiac conditions, 
arterial hypertension, clouding or delirium, cerebrovascular prob-
lems, history of stroke, and decreased peripheral pulse rates.

Prognostic Nutrition Index (PNI), a combined nutrition-in-
flammatory score based on the serum albumin level and lym-
phocyte count (10× serum albumin [g/dL]+0.005× total lym-
phocyte count [cells/mm3]), was calculated.19,20 Geriatric Nutri-
tional Risk Index (GNRI) was calculated using the following 
equation: GNRI= (1.489× albumin [g/L])+[41.7× (weight/ideal 
weight)]. The weight/ideal weight ratio was set to 1 when the 
actual weight exceeded the ideal weight. The ideal weight was 

calculated using the Lorenz equation as follows: for men, height=  
100–([height–150]/4); and for women, height= 100–([height– 
150]/2.5).21,22

6. Size and Location of Psoas Muscle
The size of the psoas muscle was measured using magnetic 

resonance imaging on both sides of the psoas muscle at the L3–4 
and L4–5 levels (Fig. 1). The location of the Psoas muscle was 
compared and analyzed in cases where the distance was D< -10 
mm (Fig. 2A), -10 mm< D< 10 mm (Fig. 2B), and D> 10 mm 
(Fig. 2C), based on the anterior margin of the vertebral body at 
the L3–4 and L4–5 levels (Fig. 2).

7. Statistical Analysis
All statistical analyses were performed using IBM SPSS Sta-

Fig. 1. Size of psoas muscle at the L4–5 disc level. The sagittal (A) and axial views (B). AVR, average volume ratio; SD, standard 
deviation.

A B

Fig. 2. Location of psoas muscle and vertebral body (distance [D] between the anterior corner of psoas muscle and the anterior 
corner of the vertebral body); (A) D < -10 mm, (B) -10 mm < D < 10 mm, and (C) D > 10 mm.

A B C

D < -10 mm
-10 mm < D < 10 mm

D > 10 mm
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tistics ver. 21.0 (IBM Co., Armonk, NY, USA). Variables in the 
nonileus and ileus groups were compared using the indepen-
dent t-test, Mann-Whitney U-tests, and chi-square tests. Multi-
variate logistic regression analysis was used to identify the risk 
factors for POI.

RESULTS

1. Patient Demographics
We investigated the occurrence of POI in 465 patients who 

underwent OLIF from 2015 to 2023. Overall, 19 of patients (4.1%) 
developed POI. The patients were divided into nonileus and il-
eus groups for comparative analyses. The mean age was 69.84±  
6.24 years in the nonileus group and 72.15± 7.15 years in the il-
eus group, indicating a statistically significant higher incidence 
of POI in older patients (p= 0.039). The occurrence of ileus was 
not associated with sex, BMI, fusion level, or preoperative diag-
nosis. The average duration of ileus was 3.75 ± 1.01 days. All 
patients recovered after bowel decompression using nasogastric 
tube drainage, and normovolemia was maintained with fluid 
therapy (Table 1).

2. Preoperative, Postoperative, and Preoperative State
Preoperative and postoperative laboratory tests revealed that 

the preoperative hemoglobin and albumin levels were lower in 
the ileus group than in the nonileus group. Additionally, the 
postoperative hemoglobin and albumin levels were significantly 
lower in the ileus group than in the nonileus group (p< 0.05) 

(Table 2).
No significant differences were observed in anesthesia dura-

tion, operative time, or estimated blood loss between the noni-
leus and ileus groups. Additionally, no significant differences 
were noted in the intraoperative use of remifentanil and propo-
fol or in the cumulative opioid dosage postoperatively between 
the nonileus and ileus groups (p> 0.05) (Table 3).

3. �ASA Physical Status Classification, mFI-11, PNI, and 
 GNRI
The ASA physical status classification was I (2 patients), II  

(40 patients), III (395 patients), and IV (9 patients) in the noni-
leus group and II (1 patient), III (15 patients), and IV (3 patients) 

Table 1. Comparison of characteristics of patients with and 
without postoperative ileus

Characteristic Nonileus 
(n = 446)

Ileus 
(n = 19) p-value

Age (yr) 69.84 ± 6.24 72.15 ± 7.15 0.039*

Sex, male:female 180:266 6:13 0.592

Body mass index (kg/m2) 24.89 ± 3.23 26.99 ± 3.14 0.052

Fusion level 0.551

   1:2:3:4:5 185:153:81:25:2 1:1:2:15

Diagnosis 0.227

   Spinal stenosis 308 15 

   Spondylolisthesis 125   4

   Degenerative deformity   13   0

Ileus day 3.75 ± 1.01

Hospital stay (day) 13.80 ± 14.36 24.35 ± 34.83 0.029*

Values are presented as mean ± standard deviation or number.
*p < 0.05, statistically significant differences.

Table 2. Comparison of preoperative and postoperative labo-
ratory test results in patients with and without postoperative 
ileus

Variable Nonileus 
(n = 446)

Ileus 
(n = 19) p-value

Preoperative laboratory

   WBC (109/L) 6.88 ± 2.04 6.62 ± 2.07 0.465

   Lymphocyte (109/L) 1.96 ± 0.68 1.95 ± 0.65 1.000

   Hemoglobin (g/dL) 12.82 ± 1.52 11.78 ± 1.83 < 0.001*

   Platelet ( × 103/mm3) 244.89 ± 74.30 221.70 ± 75.85 0.076

   Glucose (mg/dL) 121.49 ± 39.87 19.45 ± 57.03 0.286

   Albumin (g/dL) 4.13 ± 0.43 3.83 ± 0.56 0.003*

   Urea nitrogen (mg/dL) 19.16 ± 6.45 19.45 ± 10.34 0.165

   Creatinine (mg/dL) 0.80 ± 0.37 1.04 ± 0.84 0.088

   Sodium (mEq/L) 138.78 ± 2.82 137.79 ± 3.17 0.076

   Potassium (mEq/L) 4.21 ± 0.40 4.32 ± 0.56 0.220

   Chloride (mEq/L) 103.99 ± 6.89 105.29 ± 3.78 0.260

Postoperative laboratory (1 day)

   WBC (109/L) 10.60 ± 3.40 10.47 ± 3.41 0.813

   Lymphocyte (109/L) 1.01 ± 0.47 1.00 ± 0.39 0.508

   Hemoglobin (g/dL) 11.16 ± 1.38 10.44 ± 1.40 0.003*

   Platelet ( × 103/mm3) 199.43 ± 59.67 192.32 ± 68.45   0.504

   Glucose (mg/dL) 162.30 ± 52.39 179.89 ± 55.55 0.058

   Albumin (g/dL) 4.02 ± 0.54 3.65 ± 0.35 < 0.001*

   Urea nitrogen (mg/dL) 22.47 ± 5.75 24.01 ± 8.32 0.154

   Creatinine (mg/dL) 0.72 ± 0.25 1.04 ± 0.92 0.038

   Sodium (mEq/L) 136.25 ± 8.32 136.39 ± 3.15 0.916

   Potassium (mEq/L) 3.96 ± 0.36 4.15 ± 0.49 0.068

   Chloride (mEq/L) 103.93 ± 2.83 104.24 ± 3.53 0.548

Values are presented as mean ± standard deviation.
WBC, white blood cell.
*p < 0.05, statistically significant differences.
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in the ileus group, showing a significant difference between 
the 2 groups (p= 0.010). mFI-11 was 0, 0.09, 0.18, and > 0.27 
for 91, 115, 146, and 94 patients, respectively, in the nonileus 
group and 0, 0.09, 0.18, and > 0.27 for 1, 1, 2, and 16 patients, 
respectively, in the ileus group, showing a significant difference 
between the 2 groups (p< 0.001). Additionally, PNI was 41.30±  
4.30 in the nonileus group and 38.32± 5.62 in the ileus group, 
indicating significantly lower PNI in the ileus group (p= 0.003) 
(Table 4).

4. Size and Location of Psoas Muscle
No significant difference was noted in the size of psoas mus-

cle at the L3–4 and L4–5 levels between the nonileus and ileus 
groups. However, POI was more frequently observed in patients 
whose psoas muscle was positioned > 10 mm anterior to the 
anterior margin of the vertebral body (L3–4; p = 0.050, L4–5; 
p= 0.002) (Table 5).

5. Multivariate Logistic Regression Analysis
Multivariate logistic regression analysis of the risk factors af-

fecting the occurrence of POI revealed that mFI-11 of 0.27 or 
higher was the most influential risk factor for the occurrence of 
POI (p= 0.003) (Table 6).

DISCUSSION

The postoperative state is a unique situation that triggers an 
appropriate response to injury through a cascade of pro-inflam-
matory mediators and pain signals.23-25 POI occurs due to en-
teric neural dysfunction and inflammatory response to surgical 
stress, as well as the effects of anesthetics and opioid pain medi-
cations.24,25

POI was defined as a normal physiological response postsur-

Table 3. Comparison of perioperative state and opioid doses 
in patients with and without postoperative ileus

Variable Nonileus 
(n = 446)

Ileus 
(n = 19) p-value

Perioperative state

   Anesthesia time (min) 265.77 ± 73.69 266.53 ± 73.94 0.953

   Operative time (min) 209.19 ± 166.92 209.74 ± 67.31 0.964

   Estimated blood loss (mL) 201.23 ± 166.92 232.37 ± 275.29 0.338

Remifentanil (μg/kg) 33.31 ± 5.92 32.15 ± 5.58 0.250

Propofol (mg/kg) 12.13 ± 3.38 12.68 ± 3.57 0.364

Opioid (mgOME/kg) 6.44 ± 1.70 6.04 ± 1.44 0.175

Values are presented as mean ± standard deviation.

Table 4. Comparison of the ASA classification, modified frail-
ty index, PNI, and GNRI in patients with and without post-
operative ileus

Variable Nonileus 
(n = 446)

Ileus 
(n = 19) p-value

ASA classification 0.010*

   1:2:3:4:5 2:40:395:9:0 0:1:15:3:0

Modified frailty index < 0.001*

   0 91 1

   0.09 115 1

   0.18 146 2

   > 0.27 94 16

PNI 41.30 ± 4.30 38.32 ± 5.62 0.003*

GNRI 108.05 ± 9.22 106.14 ± 9.66 0.241

   No risk (GNRI > 98) 387 15 0.398

   Low risk (GNRI 92–98) 34 2

   Moderate risk (GNRI 82–92) 21 2

   Major risk (GNRI < 82) 4 0

Values are presented as number or mean ± standard deviation.
ASA, American Society of Anesthesiology; PNI, prognostic nutrition 
index; GNRI, geriatric nutritional risk index.
*p < 0.05, statistically significant differences.

Table 5. Comparison of size and location of psoas muscle in 
patients with and without postoperative ileus

Variable Nonileus 
(n = 446)

Ileus 
(n = 19) p-value

Psoas muscle (cm2/m2) (L3–4) 6.29 ± 2.44 6.08 ± 2.70 0.615

Psoas muscle (cm2/m2) (L4–5) 7.37 ± 2.56 7.02 ± 2.48 0.758

Psoas muscle location (L3–4) 0.050

   A:B:C 76:357:13 3:14:2

Psoas muscle location (L4–5) 0.002*

   A:B:C 17:346:83 0:16:3

Values are presented as mean ± standard deviation or number.
*p < 0.05, statistically significant differences.

Table 6. Multivariate logistic regression analysis of risk factors 
for postoperative ileus

Modified frailty index Exp (B) (95% CI) p-value

   0 - -

   0.09 1.155 (0.125–10.625) 0.899

   0.18 1.400 (0.165–11.900) 0.758

   > 0.27 20.359 (2.830–146.473) 0.003*

*p < 0.05, statistically significant differences.
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gery. The onset of POI is a secondary reaction to inhibitory re-
flexes, inflammation, and release of neurohumoral peptides re-
sulting from intestinal manipulation and anesthetic exposure. 
Generally, gastric and small intestinal motility recovers within a 
few hours postsurgery under general anesthesia, while colonic 
motility returns within 24–48 hours. An ileus that persists for 
more than 3 days can be considered a pathological condition.26 
POI can result in prolonged length of hospital stay, higher inci-
dence of deep vein thrombosis and pulmonary embolism, and 
an overall increase in medical costs due to the development of 
other medical complications.5,27

The incidence of POI postspinal surgery varies depending on 
the surgical method, ranging from 1.9% to 23.1%.5,10-12 Steven et 
al.4 investigated the incidence of POI using a nationwide inpa-
tient sample database for anterior, posterior, and combined an-
terior-posterior lumbar fusion and reported that the incidence 
of POI after posterior lumbar fusion was 2.6%, which was lower 
than the 7.49% after anterior lumbar fusion and the 8.41% after 
combined anterior-posterior lumbar fusion. Patients who de-
veloped POI had prolonged length of hospital stay and increased 
medical costs. This study identified the following risk factors 
for POI: male sex, 3 or more fusion levels, alcohol abuse, blood 
loss, anemia, chronic lung disease, fluid/electrolyte disorders, 
and weight loss. In our study, the incidence of POI after OLIF, 
which can be considered a combined anterior/posterior lumbar 
fusion approach, was 4.1%. Moreover, our study revealed old 
age, preoperative and postoperative hemoglobin levels, albumin 
levels, mFI-11, PNI, and location of the psoas muscle as risk 
factors for POI.

Anesthetic drugs are known to have inhibitory effects on gas-
trointestinal (GI) motility. Additionally, opioids stimulate μ-opioid 
receptors in the GI tract, leading to decreased intestinal motility 
and side effects.28 Some studies have reported a correlation be-
tween remifentanil and opioids and the occurrence of POI dur-
ing spine surgery.13,29 However, the impact of short-acting opi-
oids used in anesthesia, such as remifentanil, on POI remains 
poorly understood. Moreover, the risk factors for POI and cu-
mulative intraoperative opioid doses have shown limited con-
sistency.9 In our study, remifentanil, propofol, and opioids did 
not affect the occurrence of POI.

Previous studies have reported various risk factors for POI. 
According to Chang et al.,30 a systematic review and meta-anal-
ysis identified multiple causes, including age, male sex, anemia, 
liver disease, gastroesophageal reflux disease, history of chronic 
lung disease, preoperative weight loss, smoking, fluid and elec-
trolyte imbalances, and surgical range ≥ 3. Another study on 

POI after OLIF reported that, unlike previous findings, inadver-
tent endplate fracture and the amount of intraoperative remi-
fentanil were associated with POI.13

In contrast, our study of OLIF revealed that factors such as 
surgical range, operation time, use of anesthetic agents, and 
opioid-based pain control were less significant. Instead, POI 
was more closely associated with frailty indicators such as old 
age, ASA classification, mFI-11, and nutrition-related factors 
such as hemoglobin level, albumin level, and PNI. This suggests 
that the occurrence POI is more closely linked to patient frailty 
and nutritional state than to the technical aspects of surgery, 
such as size and duration.

Other studies have also found that patient age was closely as-
sociated with the risk of POI.6,30 Older patients often exhibit de-
creased GI function and bowel motility.31 In our study, the inci-
dence of POI was higher in older patients.

Frailty is an age-related condition characterized by a decreased 
physiological reserves and increased susceptibility to physiolog-
ical insults. It is a known predictor of postoperative complica-
tions.32 A prominent method for measuring frailty is the mFI-
11, which has been shown to be closely related to postoperative 
complications in numerous studies and has proven to be a use-
ful predictive factor in spine surgery.33,34 Frailty is an indepen-
dent predictor of postoperative complications, length of hospi-
tal stay, and mortality6 and is closely associated with surgical 
site infection, major adverse events, prolonged length of stay, 
unplanned admission, and additionally affects the occurrence 
of POI. In frail patients, the relative increased risk of POI after 
colonic resection was reported to be 59%.35 In our study on POI 
in spine surgery, frailty was the most influential factor in the 
occurrence of POI.

POIs are associated with the release of cytokines and other 
inflammatory mediators.7 As patients’ frailty and nutritional 
status deteriorate, their response to inflammatory reactions de-
creases, which could be a contributing factor to the increased 
incidence of POI.

Many studies have reported a correlation between the dura-
tion and extent of spinal surgery and the occurrence of POI.4,10,29,30 
Prolonged surgery time and larger surgical areas in spinal sur-
gery can lead to increased anesthesia duration, greater blood loss, 
and higher need for blood transfusions. Consequently, other 
studies have shown that POI is more common in lumbar spine 
surgery than in cervical and thoracic spine surgery and when 
major spine surgery involves more than 3 levels. Deng et al.36 
reported surgical duration and estimated blood loss as risk fac-
tors for POI. However, in our study, OLIF was performed as a 
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minimally invasive surgery without the insertion of drainage 
catheters, resulting in relatively shorter anesthesia duration and 
surgery times as well as less estimated blood loss. Therefore, no 
significant differences were observed between the 2 groups.

In our study, when performing OLIF, we approached the ret-
roperitoneal area through the ante-psoas corridor. We investi-
gated whether bowel retraction via a retroperitoneal approach 
influenced the occurrence of POI and found that the incidence 
of POI was higher when the psoas muscle protruded anteriorly 
to the vertebral body, rather than due to the size of the psoas mus-
cle. A surgical trajectory requiring bowel manipulation can af-
fect the occurrence of POI. Thus, ALIF and OLIF can cause less 
postoperative pain compared with posterior spine fusion, which 
involves paravertebral muscle dissection.37 However, ALIF and 
OLIF can frequently cause POI due to bowel manipulation.12,13 
Particularly, as observed in this study, when the psoas muscle 
was located anterior to the vertebral body, the risk of bowel ma-
nipulation increased, leading to a higher incidence of POI.

The management principles for POI include restoring normal 
physiology, inserting a nasogastric tube, accurately monitoring 
fluid input and output, identifying and treating secondary causes, 
and consulting with a nutritional team.38 In this study, POI man-
agement involved early ambulation, minimizing opioid use, and 
utilizing nonsteroidal anti-inflammatory drugs or acetamino-
phen for pain control. Additionally, normovolemic intravenous 
hydration was administered, electrolyte imbalances were cor-
rected, and adequate nutrition was provided through total par-
enteral nutrition.

This study has some limitations. First, the sample size of 465 
patients may not be sufficiently large to capture all potential vari-
ables influencing POI. Second, the retrospective nature of the 
data analysis may affect accurate assessment of the occurrence 
of ileus, given the complex mechanisms and various influencing 
factors involved. These factors can introduce bias into the com-
parative analysis of these influences. Additionally, our study has 
a limitation in that it presents the total surgical time rather than 
the surgical time to the lateral approach. However, the time re-
quired for percutaneous posterior screw fixation was relatively 
consistent, resulting in no significant differences in the total 
surgical time. Future studies are expected to provide more ac-
curate findings by focusing specifically on the surgical time of 
the lateral approach in relation to the occurrence of POI. Future 
prospective multicenter studies are warranted to derive gener-
alized results.

CONCLUSION

This study demonstrated that frailty and nutritional status can 
influence the occurrence of POI after OLIF. Additionally, bowel 
manipulation associated with the location of psoas muscle and 
vertebral body was identified as a risk factor. Among these fac-
tors, frailty was the most significant factor affecting the occur-
rence of POI. Proper assessment and improvement in patient 
frailty and nutritional status before surgery can help predict and 
prevent the occurrence of postoperative POI.
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