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Abstract

Background: Lower back pain is a common recurrent condition. The increasing number of lumbar spine
surgeries has raised the incidence of postoperative complications, making early diagnosis essential. MRI is
the preferred imaging modality because of its excellent soft-tissue visualization and diagnostic accuracy.
Objectives: To evaluate the role of MRI in detecting postoperative lumbar spine complications.

Patients and methods: This cross-sectional study included 50 patients with postoperative lumbar spine
complications at Qena University Hospital. All patients underwent clinical assessment and lumbar spine
MRI using standardized 1.5T T1- and T2-weighted protocols. Patients with MRI contraindications or who
declined participation were excluded.

Results: The mean age was 47.98 + 10.61 years; 68% were males. Lower back pain was the most common
symptom (94%), and laminectomy (82%) was the most common procedure. MRI showed excellent
agreement with surgical findings (P < 0.0001) except for arachnoiditis (P = 0.494). MRI achieved 100%
accuracy for recurrent disc herniation and spondylodiscitis, 98% for spinal stenosis and abscess, and 90%
for seroma and arachnoiditis. Sensitivities were 100%, 90%, 95.83%, 82.76%, and 60%, respectively.
Conclusion: MRI is a reliable and accurate modality for detecting postoperative lumbar spine
complications, providing high diagnostic performance for most conditions and supporting early diagnosis
and appropriate management despite lower accuracy for arachnoiditis.
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Introduction

Lower back pain is a common and major cause of
morbidity in middle-aged and elderly individuals,
with multiple underlying causes. Although most
cases are self-limiting, recurrence rates can reach
up to 85%, making it a frequent chronic condition.
It significantly affects physical and psychological
health, reduces work capacity and family
involvement, and increases healthcare costs. With
rising life expectancy and advances in medical
care, the global burden of spinal disease has
increased. In addition, modern surgical
developments such as minimally invasive spine
surgery, percutaneous pedicle screw fixation, and
advanced imaging and navigation have greatly
expanded spinal surgery use, which is now about
2.4 times higher than 15 years ago (Sakaguchi et
al., 2024).

With the increase in spinal procedures,
postoperative complications have become more
clinically important. Early complications include
instrument malposition, seroma, hematoma,
pseudomeningocele, and infection, while long-
term complications may involve osteolysis, failed
fusion, adjacent segment disease, and epidural
fibrosis. Accurate imaging interpretation is
therefore essential for early and precise diagnosis
to ensure effective management (Park et al.,
2024).

MRI is the most effective modality for evaluating
postoperative spinal complications due to its
superior soft-tissue detail, allowing assessment of
neural structures, bone marrow, and surrounding
soft tissues. However, metal implants may cause
susceptibility artifacts that reduce image quality.
These can be minimized using technical
adjustments such as higher bandwidth, modified
imaging parameters, fat suppression techniques,
and advanced metal artifact reduction methods
like MAVRIC-SL (GE HealthCare®), WARP
(Siemens Healthineers®), and SEMAC (Siemens
Healthineers®), which significantly improve
diagnostic accuracy (Girao et al., 2023).

This study aim to evaluate role of MRI in
detecting complications of postoperative
lumbar spine.

Patients and methods

This cross-sectional study was conducted in the
Diagnostic  and  Interventional = Radiology
Department at Qena University Hospital. The
study was approved by he local research ethical
committee under the ethical approval code of
SVU-MED-RAD028-1-24-1-784.
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The study included all eligible patients in the
period of the study. A total of 50 patients
presenting with postoperative lumbar spine
complications. Inclusion criteria comprised
patients with confirmed postoperative lumbar
spine complications. Patients were excluded if
they had contraindications to MRI, including
metallic implants, pacemakers, cochlear implants,
or if they refused to participate.

All participants underwent detailed history taking
and a complete physical examination to evaluate
their overall health status.

MRI Protocol

MRI of the lumbar spine was performed using
Philips Achieva 1.5T and Toshiba Aquilion 64-
slice systems with a spinal coil. Imaging included
multiple sequences with standardized parameters:
sagittal T1-weighted images (TR/TE 424—
709/8.4—12, 4.0 mm slice thickness, 0.4 mm gap),
axial T1-weighted images (TR/TE 519-745/6.8—
12, 3.0 mm thickness, 0.3—1.0 mm gap), sagittal
T2-weighted images (TR/TE 3000—4301/92-120,
4.0 mm thickness, 0.4 mm gap), sagittal 3D T2-
weighted images (TR/TE 1300-1500/133-148,
2.0 mm thickness, no gap), and axial T2-weighted
images (TR/TE 2372-4247/88-120, 3.0 mm
thickness, 0.3—1.0 mm gap).

Ethical approval code of SVU-MED-RAD(28-
1-24-1-784.

Statistical analysis

Data were collected, coded, and analyzed using
the Statistical Package for the Social Sciences
(SPSS), version 26.0 (IBM Corp., Armonk, NY,
USA). Quantitative variables were tested for
normality and expressed as mean + standard
deviation (SD), while qualitative variables were
presented as frequency (n) and percentage (%).
Agreement between MRI findings and surgical
exploration was assessed using the Kappa (k)
agreement test, and the level of statistical
significance  was  determined using the
corresponding P value. A P value < 0.05 was
considered statistically significant. The diagnostic
performance of MRI was evaluated by calculating
sensitivity, specificity, positive predictive value
(PPV), negative predictive value (NPV), and
overall diagnostic accuracy, using surgical
exploration as the reference standard.

Results

The study included 50 cases with a mean age of
47.98 £ 10.61 years. Regarding sex distribution,
34 patients (68%) were males and 16 (32%) were
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females. Concerning residence, 28 cases (56%)
were from urban areas, while 22 cases (44%)
resided in rural areas.

Lower back pain was the most prevalent
symptom, reported in 47 patients (94%).
Unilateral sciatica was observed in 8 cases (16%),
while bilateral sciatica occurred in 13 cases
(26%). Paraplegia was present in 3 patients (6%),
and fever was reported in 25 cases (50%) (Fig 1).
Among the 50 studied cases, laminectomy was the
most frequently performed procedure, carried out
in 41 patients (82%), followed by transpedicular
fixation in 20 patients (40%) and discectomy in 6
patients (12%). The mean operative duration was
115.98 + 16.14 minutes. (Table 1)

There was strong agreement between MRI and
surgical exploration in all postoperative lumbar
spine complications (P<0.0001) except for
arachnoiditis there was no significant association
(P=0.494). Recurrent disc herniation was 3 cases
(6%) on both modalities, and spondylodiscitis was
14 cases (28%) on both, showing complete
concordance. Spinal stenosis showed a slight
decrease on MRI with 9 cases (18%) compared to
10 cases (20%) on exploration. Abscess was also
slightly lower on MRI with 23 cases (46%) versus

100%
94%
90%
80%
70%
60%
50%
40%
30%
20% 16%
10% l
0%
Lower back pain Unilateral sciatica
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24 cases (48%) on exploration. Seroma showed a
more marked reduction on MRI, detected in 24
cases (48%) compared to 29 cases (58%) on
exploration. Arachnoiditis showed a slight
increase on MRI with 6 cases (12%) compared to
5 cases (10%) on exploration with no significant
association indicating variability between both
methods. (Table 2)

For spinal stenosis, sensitivity decreased to 90%,
while specificity and PPV remained 100%. The
NPV was 97.56% and overall accuracy was 98%,
indicating a slight increase in missed cases
compared to surgical findings. In abscess
detection, MRI showed high performance with
95.83% sensitivity, 100% specificity and PPV,
96.3% NPV, and 98% accuracy, reflecting only a
minimal reduction in sensitivity. For seroma,
diagnostic performance declined, with sensitivity
of 82.76%, specificity and PPV of 100%, NPV of
80.77%, and accuracy of 90%, indicating a
noticeable  decrease in  detection rate.
Arachnoiditis showed the lowest performance,
with sensitivity of 60%, specificity of 93.33%,
PPV of 50%, NPV of 95.45%, and overall
accuracy of 90%, reflecting a marked reduction in
diagnostic reliability. (Table 3)

50%

26%

I =

Bilateral sciatica

Paraplegia Fever

Fig 1. Main symptoms among the studied cases.
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Table (1). Operative data among the studied cases

variables All cases (N =50)
Type of operation

e Laminectomy 41 (82%)

e transpedicular fixation 20 (40%)

e Discectomy 6 (12%)

Operative duration (min)

115.98 +16.14

Table (2). Relation between Exploration and MRI Findings among the studied cases

Variables Exploration (N = 50) MRI (N =50) P. Value¥
Recurrent disc herniation 3 (6%) 3 (6%) <0.0001*
Spondylodiscitis 14 (28%) 14 (28%) <0.0001*
Spinal stenosis 10 (20%) 9 (18%) <0.0001*
Abscess 24 (48%) 23 (46%) <0.0001*
Seroma 29 (58%) 24 (48%) <0.0001*
Arachnoiditis 5 (10%) 6 (12%) 0.494
k: Kappa agreement
70%
60% 58%
50% 8% o 48%
40%
30% 28% 28%
20%

20% 18%

12%

10%
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Fig 2. Relation between Exploration and MRI Findings among the studied cases

Table (3). Diagnostic accuracy of MRI for detection of postoperative complications
Variables Sensitivity Specificity PPV NPV | Accuracy
Recurrent disc herniation 100% 100% 100% 100% 100%
Spondylodiscitis 100% 100% 100% 100% 100%
Spinal stenosis 90% 100% 100% | 97.56% 98%
Abscess 95.83% 100% 100% | 96.3% 98%
Seroma 82.76% 100% 100% | 80.77% 90%
Arachnoiditis 60% 93.33% 50% | 95.45% 90%
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Fig 3. Diagnostic accuracy of MRI for detection of postoperative complications

Cases presentation

Case (1)

A 37-year-old female patient underwent L4-L5
spinolaminectomy three weeks ago for L4-L5
disc herniation. She now presents with severe
lower back pain radiating to both lower limbs.
MRI demonstrates abnormal signal intensity at the
L4-L5 level with subendplate bone marrow
edema and involvement of the intervening disc,

along with a large operative bed lesion measuring
approximately 8 x 8 X 6 cm. The lesion is
hypointense on T1WI and hyperintense on T2WI
and STIR sequences. These findings are
associated with an operative bed seroma,
confirmed by aspiration yielding straw-colored
fluid, as well as concurrent L4-L5
spondylodiscitis.
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D

Fig 1. (A) Sagittal, (B)Axial T2ZWI lumbarspine MRI, (C) and (D) Sagittal STIR MRI images,
showing operative bed hyperintense signal of fluid intensity with abnormal signal intensity of L4-5
sub endplates and intervening disc,(E)Sagittal TIWI MRIimageshowing hypointense signal of the

Case (2)

A 44-year-old male patient with a history of disc
herniation underwent L4-L5 laminectomy six
weeks ago. He now presents with recurrent lower
back pain and bilateral sciatica. MRI pre- and
post-contrast sequences demonstrate a localized
fluid collection at the operative site near the L4
spinous process, measuring approximately 45 X
40 x 21 mm. The lesion is hypointense on T1WI

and hyperintense on T2WI and STIR sequences,
with adjacent foci of hemorrhage showing
hyperintensity on both TIWI and T2WI. There is
associated post-contrast enhancement of the
surrounding muscular tissue. These findings are
consistent with an infected postoperative seroma
with postoperative inflammatory changes.
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Fig 2. (A) axial and (B) sagittal T2WI, (C) Sagittal STIR lumbar spine MRI images showing ill
defined hyperintense signal seen at operative bed (localized collection), (D) axial TIWI lumbar
MRI image showing hypointense signal of the lesion with hyperintense foci within, (E)Axialpost
contrast TIWI FAT SAT MRI showing enhancement of the surrrounding soft tissue with
hyperintense foci adjacent to the lesion.

Case (3)

A 47-year-old female patient with a history of
disc herniation underwent L4-L5 discectomy
with left laminectomy five weeks ago. She
now presents with lower back pain. MRI pre-
and post-contrast sequences demonstrate
degenerative changes of the left L5—S1 facet
joint, surrounded by ill-defined soft tissue
thickening, edema, and a localized collection
that is hypointense on T1WI and hyperintense

on T2WI and STIR sequences, with peripheral
post-contrast enhancement. There is also
abnormal signal intensity involving the L4-L5
and L5-S1 vertebral endplates and
corresponding disc spaces, showing mild post-
contrast enhancement. These findings are
consistent with left L5—S1 facet joint septic
arthritis with associated discitis.
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Fig 3. (A) and (B) sagittal T2WI lumbar spine MRI images, (C) Sagittal STIR MRI
imageshowinglocalized collection at left facet joint exihibiting hyperintense signal surrounding by
soft tissue edema.,hyperintese signal of L.4-5 and L5-S1 vertebral endplates (fig A). (D) and (E)
coronal and (F) axial post contrast FAT SAT T1WI images showing peripheral enhancement of the
collection.

Case (4)

A 62-year-old male patient with a history of post-
traumatic spinal injury underwent transpedicular
screw fixation at L3, L4, and L5 levels 1.5 years
ago. He now presents with lower back pain and
mild fever. MRI pre- and post-contrast sequences
reveal an  extracanalicular, intramuscular
branching fluid collection predominantly in the
left paramidline region, extending from the L2 to

S1 disc levels, with an associated sinus tract at the
L4-L5 level. The lesion is hypointense on TIWI
and hyperintense on T2WI and STIR sequences,
showing peripheral ring enhancement after
contrast administration and surrounded by soft
tissue edema. These findings are consistent with
L4-L5 spondylodiscitis complicated by a large
postoperative bed abscess with sinus tract
formation.
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Fig 4. (A) and (B) Sagittal STIR lumbar spine MRI images, (C) SagittalT2WI MRI (D) and (E)
AxialT2 MRI, showingextracanalicular intramuscular branching localized collection with sinus
tract (F) and (G) Sagittal andaxial post contrast TIWI FAT SAT MRI showing peripheral
enhancement of the collection and sinus tract.

Case (5)

A 52-year-old female patient with a history of
disc herniation underwent L5
spinolaminectomy three months ago. She now
presents with lower back pain. MRI shows a
localized operative bed fluid collection
extending intramuscularly and appearing

connected to the spinal canal at the L5-S1
level, measuring approximately 4 X 2 x 9 cm.
The lesion is hyperintense on T2WI and
hypointense on TIWI sequences. These
findings are consistent with a postoperative
seroma, confirmed by aspiration yielding
straw-colored fluid.
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Fig 5. (A) axial and (B) Sagittal T2WI lumbar MRI images, (C) STIR MRI image showing large
operative bed hyperintense signal of fluid intensity (localized collection). (D)T1WI image showing
hypointense signal of the lesion.

Case (6)

A 28-year-old female patient with a history of disc
herniations, underwent L[4-L5 and L5-S1
spinolaminectomy three months ago. She now
presents with lower back pain and bilateral
sciatica. MRI of lumber spine shows diffuse
edema and high signal intensity on T2 and STIR

sequences involving the paraspinal muscles from
L4 to S1, with small linear and branching tract-
like fluid collections oriented anteroposteriorly. A
sinus tract is noted, with the superior extension
terminating in a localized epidural collection at
the L3-L4 level measuring approximately 17 x 12
% 12 mm. Aspiration from collection revealed pus.
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Fig 6. (A) sagittal and (B) axial T2ZWI lumbar spine MRI images, (C) and (D) STIR images show
operative bed branching localized collections surrounded by tissue edema with sinus tract. The
lesion exhibit hyperintense signal, (E)T1WI image show operative bed area of low signal intensity.

Discussion

Our study included patients with a mean age in the
late forties. The majority were males (68%), while
females formed a smaller proportion. Most
patients lived in urban areas, while a smaller
number came from rural regions.

The age pattern in our study is clearly similar to
several published works. A cohort of 50 patients
reported a mean age of 49 years (Masopust et al.,
2021), and another study of 181 patients reported
a mean age of 47 years (Waguespack et al.,
2002), both closely matching our late-forties
average. In contrast, younger cohorts with mean
ages of 41.0-41.6 years (Khan et al., 2025) and
older cohorts with a mean of 55.2 years (Dhatt et
al., 2026) show clear disagreement. This variation
is mainly due to different disease groups studied,
with degenerative deformities shifting age higher

and disc-related or post-surgical populations
shifting it lower, meaning our study sits in the
middle and partially agrees with both trends.

In terms of gender, our male predominance (68%)
is strongly supported by multiple studies. Similar
male rates were reported as 70% in 40 patients
(Hemat and El-Adawy, 2014), 76% in 30
patients (Dhagat et al., 2017), and 71.7% in 1,842
patients (Inoue et al., 2017), all supporting our
finding. However, this is clearly different from a
study of 26 patients showing female
predominance at 53.8% (Singh et al., 2026). This
disagreement is explained by disease differences,
as female patients may have more osteoporosis-
related spinal degeneration (Mahmood et al.,
2025), which can shift gender patterns in some
cohorts.
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Regarding residence, our finding of mostly urban
patients agrees with a study of 100 patients
showing 66% urban residence (Shawky
Abdelgawaad et al., 2024). However, other
literature clearly disagrees that residence itself is
important, showing no major difference between
rural and urban populations (Mahmood et al.,
2025; Esposito, 2023). This means our result is
likely explained not by location itself, but by
occupation and lifestyle factors affecting spine
loading.

Clinically, our finding that low back pain was the
most common symptom is strongly supported by
the literature. One another reported up to 94%
baseline low back pain in FBSS patients (Inoue et
al., 2017), which strongly agrees with our
findings.

Fever was present in 50% of our patients. This
clearly agrees with infection-based studies
showing fever in 66% of spinal epidural abscess
cases (Reihsaus et al., 2000) and near-universal
fever in postoperative spondylodiscitis (Krishnan
et al., 2023). However, this sharply disagrees with
general FBSS populations, where fever rates are
much lower, usually 10%—40% (Orhurhu et al.,
2023; Sebaaly et al., 2018) and around 20% in
large surveys (Inoue et al., 2017). This confirms
that our cohort is more infection-dominant rather
than degenerative.

Paraplegia in our study is a severe finding and
agrees with rare but serious complications
described in epidural abscess cases (Araujo et al.,
2012). However, it clearly disagrees with general
postoperative spine literature, where such severe
deficits are very rare (Barrett et al., 2021) and
usually limited to milder neurological deficits
unless there is extensive infection or hematoma
(de Leeuw et al., 2018).

Surgically, laminectomy was the most common
procedure, followed by transpedicular fixation.
This agrees with large studies showing
decompression in 70.2% and fixation in 22.4%
(Inoue et al., 2017) and 69% laminectomy usage
(Alobaidi et al., 2021). However, this clearly
differs from studies where posterior fusion is most
common at 30% (Dhatt et al., 2026). This
difference reflects case selection, with our cohort
mainly showing compressive stenotic disease
rather than instability or deformity.

Operative time in our study matches closely with
a mean of 118 + 28 minutes reported in similar
decompression surgeries (Dalton et al., 2022). In
contrast, much longer times of 185 £+ 35 and 173
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+ 39 minutes (Patel et al., 2020) are reported in
fusion-heavy populations, clearly showing
procedural differences.

Intraoperative findings showed seroma as the
most common lesion (58%), which agrees with
literature describing seroma as the most frequent
postoperative fluid collection (Kaur et al., 2025;
Malhotra et al., 2015). However, abscess (48%)
and spondylodiscitis (28%) are extremely high
compared to standard reported rates of 0.21%—
3.6% in discectomy and up to 8.5% in fusion cases
(Gerometta et al.,, 2012; Di Martino et al.,
2019). This strongly disagrees with general spine
literature and clearly shows our cohort is heavily
biased toward infectious complications. This is
supported by infection-focused studies reporting
abscess in up to 68% of cases (Abouzeid and
Niazy, 2019).

Mechanical complications were less common in
our study. Recurrent disc herniation was only 6%,
which is lower than the commonly reported 5%—
25% range (Mariscal et al., 2022; Shepard &
Cho, 2019). Spinal stenosis was seen in 20%,
which agrees with reports 0f 20%—-29% in revision
cohorts (Kayaoglu et al., 2003). Arachnoiditis
was seen in 10%, which is slightly higher than the
3.5%-7% reported in literature (Ozgen et al.,
1999; Dhagat et al., 2017), likely due to the high
infection burden in our patients (Paolini et al.,
2017).

On MRI, seroma was again the most common
finding (48%), which agrees with radiological
literature (Kaur et al., 2025). However, abscess
(46%) and discitis (28%) are much higher than
standard rates of 0.21%-3.6% and about 7% in
FBSS populations (Gerometta et al., 2012;
Dhagat et al., 2017). This strongly disagrees with
general literature and again confirms an infection-
heavy cohort (Abouzeid and Niazy, 2019).
Recurrent disc herniation on MRI was only 6%,
which is much lower than 45% (Hemat and El-
Adawy, 2014), 53% (Dhagat et al., 2017), and
78% (Ozgen et al., 1999), clearly showing a shift
away from mechanical pathology. Spinal stenosis
(18%) agrees with  20%-29%  ranges
(Waguespack et al., 2002). Arachnoiditis (12%)
is slightly higher than 3.5%-7% (Ozgen et al.,
1999; Dhagat et al., 2017) due to infection-
related causes (Paolini et al., 2017).

Diagnostic performance of MRI in our study was
very high for most conditions. We achieved 100%
accuracy for recurrent disc herniation, which
agrees with early reports of perfect accuracy in
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selected cases (Fan et al., 1995), but exceeds
larger studies showing lower sensitivity (86%)
and accuracy (~90%) (Mullin et al., 2000). For
spondylodiscitis, our 100% accuracy is higher
than reported sensitivity of 93%-96% and
specificity of 93%-97% (Crombé et al., 2024)
and also higher than 71% sensitivity in some
settings (Paez et al., 2021), likely due to clearer
postoperative infection cases in our cohort.

For spinal stenosis, our sensitivity of 90% agrees
with 81%-97% ranges (Kent et al.,, 1992) but
differs from lower reported values of 75%
sensitivity and 77% specificity (Wassenaar et al.,
2012) due to the dynamic nature of stenosis. For
epidural abscess, our results (95.83% sensitivity
and 100% specificity) strongly agree with MRI
being the gold standard (Tetsuka et al., 2020).
For arachnoiditis, sensitivity was low at 60%,
which disagrees with reported 92% sensitivity and
100% specificity (Sen and Singh, 1999), likely
because our cases were early or mild rather than
advanced disease. Seroma detection sensitivity
was 82.76%, which is consistent with known MRI
limitations in differentiating sterile fluid from
early infection (Kaur et al., 2025).

This study has some limitations. It was conducted
on a small, single-center sample, which may limit
the generalizability of the results. Its cross-
sectional design also prevented long-term follow-
up and assessment of prognostic outcomes.
Variations in  surgical procedures and
postoperative timing may have influenced MRI
findings. In some cases, metallic implants caused
imaging artifacts despite reduction techniques.
Additionally, not all MRI-detected abnormalities
were confirmed surgically, which may have
affected  diagnostic  accuracy  assessment,
particularly for arachnoiditis.

Concussion

MRI is a highly reliable and effective tool for
evaluating  postoperative lumbar spine
complications due to its superior soft tissue
contrast and strong diagnostic accuracy. It shows
excellent performance in detecting recurrent disc
herniation, spondylodiscitis, spinal stenosis,
abscesses, and seroma, with high sensitivity and
specificity across most conditions. Although its
accuracy is comparatively lower for arachnoiditis,
it remains clinically useful overall. Thus, MRI is
essential for early detection, precise diagnosis,
and timely management of postoperative lumbar
spine complications, supporting better clinical

SVU-IJMS 9(2), 1071-1085.

outcomes and guiding appropriate treatment
decisions.
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