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Abstract: Background and Objectives The purpose of this study is to evaluate the effect of corticosteroid use during 
lumbar microdiscectomy surgery on the development of epidural fibrosis. Epidural fibrosis is a common postoperative 
complication that can increase the risk of pain recurrence and surgical failure. Corticosteroids are used during surgery for 
their anti-inflammatory properties, aiming to reduce fibrosis formation. However, the effectiveness of corticosteroids in 
preventing fibrosis remains controversial. Methods This retrospective study analyzed data from 359 patients who 
underwent lumbar microdiscectomy surgery between 2011 and 2022. Patients were divided into two groups: Group A 
(corticosteroid used during surgery) with 201 patients and Group B (no corticosteroid used during surgery) with 158 
patients. The development of fibrosis was assessed through clinical follow-up and imaging studies. Results In Group A, 
fibrosis developed in 2 out of 201 patients (0.99%), while in Group B, fibrosis developed in 5 out of 158 patients 
(3.16%). Statistical analysis showed no statistically significant difference between the two groups in terms of fibrosis 
development (P=0.140). Conclusion This study found no statistically significant effect of corticosteroid use during 
lumbar microdiscectomy on the prevention of epidural fibrosis. Additionally, no severe postoperative complications were 
observed in either group. Further extensive studies are required to better understand the long-term effects and potential 
side effects of corticosteroids. Future research should investigate different types of corticosteroids and application 
protocols in more detail. 

Keywords: Lumbar microdiscectomy, epidural fibrosis, corticosteroid, postoperative complications, retrospective study. 

INTRODUCTİON 
Lumbar disc surgeries are common surgical 
interventions aimed at reducing nerve root compression 
to alleviate pain and other neurological symptoms in 
patients. However, the development of epidural fibrosis 
in the postoperative period is a complication that can 
lead to recurrent pain and surgical failure. Epidural 
fibrosis is the replacement of normal epidural fat tissue 
with scar tissue in the postoperative period. This 
condition can lead to compression of the nerve roots 
and the dural sac, causing symptoms such as pain, 
neurological deficits, and movement restrictions. 
 
Direct compression of the nerve roots and the ensuing 
inflammatory reaction are the sources of pain related to 
lumbar disc herniation (5,7). When conservative 
therapy is unsuccessful, discectomy is the course of 
treatment for lumbar disc herniation. Discectomy 
greatly reduces radicular symptoms and postoperative 
back discomfort. Peridural fibrosis and arachnoiditis are 
considered to be the causes of persistent postoperative 
nerve root discomfort (13,16). 
 
Following a surgical laminectomy, dense scar tissue 

forms next to the dura mater; this is known as 
postoperative epidural fibrosis, and it is the body's 
normal healing response to the surgical procedure 
(2,14,20). It has been claimed that up to 5% of surgical 
failures after decompressive surgery are caused by 
epidural fibrosis. Fibrosis raises the possibility of dural 
rips, iatrogenic injuries, and nerve root injury in 
addition to making re-examination of the surgical site 
technically difficult. In the field of spinal surgery, 
preventing epidural fibrosis has been extensively 
studied. Following lumbar laminectomy and 
discectomy, the production of dense and thick epidural 
scar tissue is associated with unfavorable clinical results 
and recurrent complaints, such as back pain and/or 
radiculopathy. After surgery, the epidural space is often 
injured, which is how epidural fibrosis starts. 
 
Fibroblasts, which originate from neighboring 
paraspinal muscles, are the cells that cause fibrosis. The 
post-laminectomy membrane, as defined by LaRocca 
and Macnob in 1974, is formed when this physiological 
scar changes into a hypertrophic covering film (12). The 
creation of epidural fibrosis is caused by the spread of 
dense fibrotic tissue into the postoperative hematoma 
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from the deep surface of the paravertebral muscles and 
the fibrous layer of the periosteum (12). Radicular 
discomfort is one of the recurring symptoms that can 
result from this extradural fibrotic tissue extending into 
the spinal canal and adhering to the dura mater and 
nerve roots (3,8). 
 
Corticosteroids are used during surgery for their anti-
inflammatory and immunosuppressive properties, 
aiming to reduce fibrosis formation. However, the 
effectiveness of corticosteroids in preventing epidural 
fibrosis remains controversial. Some studies suggest 
that corticosteroids are effective in reducing fibrosis 
formation, while others indicate that this effect is 
limited or nonexistent. The growth of this tissue is 
intended to be prevented or limited by a variety of 
strategies, including as surgical techniques, anti-
inflammatory medications, and the use of biological and 
synthetic materials as mechanical barriers between the 
dura and overlying tissue. For many years, epidural 
steroids have been used as a lumbar disc disease 
surgical adjuvant. By reducing late-stage scar formation 
and early postoperative inflammatory reactions, the use 
of these drugs attempts to minimize postoperative 
discomfort (1,9,15). 

 
Ranguis et al. published a systematic review of 12 
studies on this topic between 1992 and 2008 (17). The 
purpose of this study is to evaluate the effect of 
corticosteroid use during lumbar microdiscectomy on 
the development of epidural fibrosis. This retrospective 
study aims to determine the effectiveness of 
corticosteroids by comparing the rates of fibrosis 
development in patients with and without corticosteroid 
use. 
 
MATERIALS AND METHODS 
Clinical Study Design  
This retrospective study analyzed data from 359 
patients who underwent lumbar microdiscectomy 
surgery between 2011 and 2022. Patients were divided 
into two groups: Group A (corticosteroid used during 
surgery) and Group B (no corticosteroid used during 
surgery). In Group A, 201 patients received 2.0 ml of 
methylprednisolone (Prednol-L 40 mg vial, Mustafa 
Nevzat, Turkey) into the dural space. Epidural fibrosis 
diagnoses were made through postoperative magnetic 
resonance imaging (MRI) examinations (Table-1).

 
Table 1: Comparison of patients with and without corticosteroid use (Group A and Group B). 
Patient Group Total Number of Patients Cortisone Use Number of Patients with 

Fibrosis 
Fibrosis Development Rate 
(%) 

Group A 201 Yes 2 0.99 

Group B 158 No 5 3.16 

Total 359  7  

  
In this study, the effects of corticosteroid use and non-
use on postoperative complications were also evaluated. 
There was no significant difference between Group A 
(corticosteroid used during surgery) and Group B (no 
corticosteroid used during surgery) in terms of 
intraoperative and postoperative complications. No 
serious complications such as postoperative infection, 
wound healing problems, or neurological deficits were 
observed in either group. 
 
MRI Evaluation  
An iso-hypointense signal on T1-weighted MR images 
relative to intervertebral discs that obscures the typical 
epidural fat signal intensity is the standard for 
identifying an epidural scar. Epidural fibrosis is a fairly 
homogeneous condition that typically forms a curving 
pattern surrounding the dural tube. Since a mass effect 

can be seen in both herniated discs and fibrosis, its 
presence or absence is not a diagnostic criterion. One 
indicator of scarring is the dural tube's retraction toward 
the soft tissue side. Regardless of whether it is anterior, 
lateral, or posterior to the thecal sac, scar tissue grows 
steadily right after contrast agent injection. Polypoid in 
shape, recurrent herniations typically have a smooth 
outer margin. After 10 minutes, residual disk material 
does not improve. 

● 0: No scar or evidence of one 
● 1: Scars fill 0–25% of the quadrant. 
● 2: Scars cover 25 to 50% of the quadrant. 
● 3: Scars cover 50–75% of the quadrant. 
● 4: Scars cover 75–100% of the quadrant. 
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Image 1: Grading of Epidural Fibrosis 

 
Image 2: Epidural fibrosis developed after discectomy at the L5-S1 level 

 
Image 3: Grade 2 epidural fibrosis in axial T2-weighted MRI image (a) and Grade 3 epidural fibrosis in axial T1-
weighted MRI image (b). 
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Surgical Technique  
All patients underwent a midline incision of 3-5 cm 
over the designated segment. No infiltration was 
performed on the skin or paraspinal muscles before the 
incision. After the skin incision, the paraspinal muscles 
were unilaterally detached from the spinous process and 
lamina of the vertebra on the side of the herniation 
using a cautery device. Throughout the procedure, the 
interspinous and supraspinous ligaments were preserved 
without injury. After removing the ligamentum flavum, 
the nerve root was retracted medially, and the herniated 
disc was removed. Following meticulous hemostasis, 
2.0 ml of methylprednisolone (Prednol-L 40 mg vial, 
Mustafa Nevzat, Turkey) was applied over the 
decompressed nerve root in the steroid group. No 
medication was applied to the nerve root in the control 
group. The wound was closed without drainage. 
 
Data Collection  
The development of fibrosis was assessed through 
clinical evaluations and imaging studies in the 
postoperative period. Demographic data, preoperative 
and postoperative clinical findings, and imaging results 
were retrospectively obtained from patient files and the 
hospital information system. 
 
Ethical Approval  
This study was approved by the Ethics Committee of 
Tepecik Education and Research Hospital (approval 
number: 2022/12-36) and was conducted in accordance 
with the 1964 Declaration of Helsinki and its 
subsequent amendments. Written informed consent was 
obtained from all participants. 
 
Statistical Methods 
Software from IBM Corporation, Armonk, New York, 
USA, called SPSS 25.0 was used to analyze the data. 
Category variables were the only ones that were 
compared using the Fisher exact test. Categorical 
variables are displayed in tables as n (%), whereas 
quantitative variables are given as Median (Minimum / 
Maximum). A 95% confidence interval was used, and 
statistical significance was defined as p-values less than 
0.05. 
 
RESULTS 
In this study, Group A, where corticosteroids were used 
during surgery, comprised a total of 201 patients. In this 
group, only 2 patients (0.99%) developed epidural 
fibrosis. In Group B, where no corticosteroids were 
used, there were a total of 158 patients, and 5 patients 
(3.16%) developed epidural fibrosis. Statistical analysis 
showed no statistically significant difference between 
the two groups in terms of the development of fibrosis 
(P=0.140). 
 
Although a lower incidence of fibrosis was observed in 

the group where corticosteroids were used, this 
difference was not statistically significant. This suggests 
that the effectiveness of corticosteroids in preventing 
epidural fibrosis is limited or that the methods used in 
this study did not have sufficient sensitivity to assess 
fibrosis development. 
 
The lack of statistical significance between Group A 
and Group B in terms of fibrosis development rates 
aligns with the conflicting results in the literature 
regarding the effect of corticosteroids on epidural 
fibrosis. Some studies suggest that corticosteroids are 
effective in reducing fibrosis development, while others 
indicate that this effect is limited or nonexistent. The 
results of this study also support this complexity in the 
literature. 
 
In Group A, no infections, wound healing issues, or 
neurological deficits were found in patients who 
received corticosteroids. Similarly, in Group B, no such 
complications were observed in patients who did not 
receive corticosteroids. These findings suggest that the 
use of corticosteroids does not lead to serious 
postoperative complications and is a safe method. 
 
The data obtained in this retrospective study indicate 
that the use of corticosteroids during surgery does not 
provide a significant advantage in preventing epidural 
fibrosis. However, prospective studies with larger 
patient groups and longer follow-up periods are needed 
to obtain more definitive results. In light of the current 
data, further research is needed to determine the 
effectiveness of corticosteroids in preventing epidural 
fibrosis. 
 
DİSCUSSİON 
In this study, the effect of corticosteroid use during 
lumbar microdiscectomy surgery on the development of 
postoperative epidural fibrosis was evaluated. The 
findings indicate that corticosteroid use does not have a 
statistically significant effect on preventing fibrosis 
development. In the literature, corticosteroids are 
suggested to reduce fibrosis development due to their 
anti-inflammatory effects; however, some studies 
indicate that this effect is limited or nonexistent. Our 
study similarly found no significant effect of 
corticosteroid use on fibrosis development. 
 
Since it is linked to a lower rate of postoperative 
complications, efficient pain management following 
surgery for degenerative lumbar illness is crucial (17). 
After disc surgery, pain is linked to a number of things, 
including tissue damage and an inflammatory chain 
reaction brought on by direct manipulation of the nerve 
root. During lumbar disc surgery, intraoperative 
epidural steroids have been utilized as an extra pain 
reliever. By decreasing pain and inflammation 
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mediators such prostaglandins, leukotrienes, bradykinin, 
and histamine, these steroids are hypothesized to lessen 
postoperative discomfort (6). Additionally, it is 
theorized that steroids lessen pain by decreasing scar 
formation following lumbar surgery and preventing 
epidural fibrosis (9). 
 
For more than 20 years, intraoperative epidural steroids 
have been recommended (4). Extensive research has 
been conducted in recent years to find a method or 
substance that can prevent excessive scar development 
and preserve the proper anatomical planes of various 
tissues. However, efforts to reduce the formation of 
scars through different surgical approaches, local anti-
inflammatory medications, and biological and synthetic 
materials—like polylactic acid, gel foam, Avitene, free 
fat grafts, Gore-Tex membranes, and ADCON-L—have 
generally produced mixed results (6, 10, 11, 19). 
 
We looked into the theory that by adding 
methylprednisolone to the area between the surrounding 
soft tissues and the dura mater, we could lessen the 
degree of epidural fibrosis and stop the tissues from 
sticking to the dura mater. Ranguis et al. released the 
initial comprehensive analysis of 12 
 
In a study by Diaz and colleagues evaluating the 
effectiveness of epidural analgesic pastes used for pain 
management after lumbar decompressive surgery, 201 
patients were randomly assigned to one of four different 
drug applications in a randomized, double-blind, 
controlled trial: combination drug (morphine and 
methylprednisolone), steroid drug (methylprednisolone 
alone), morphine drug (morphine alone), and placebo. 
Significant reductions in pain and analgesic 
consumption were observed in the combination drug 
and steroid drug groups in the first three days post-
surgery. No similar effect was seen in the morphine 
drug group. Additionally, no differences were found 
between the groups in terms of time to ambulation and 
discharge from the hospital, general health, and 
neurological recovery. The study concluded that 
analgesic drugs containing methylprednisolone were 
effective in reducing postoperative pain, but the 
addition of morphine weakened this effect. These 
findings suggest that methylprednisolone plays an 
important role in postoperative pain management (9). 
 
However, given the potential long-term effects and side 
effects of corticosteroids, more comprehensive studies 
are needed. The potential immunosuppressive effects of 
corticosteroids may increase the risk of infection or 
affect wound healing processes in the long term. 
Therefore, prospective and long-term follow-up studies 
are needed to evaluate the long-term outcomes of 
postoperative corticosteroid use. 
	
	

CONCLUSİONS	
In our study, the effect of corticosteroid use during 
lumbar microdiscectomy surgery on the development of 
postoperative epidural fibrosis was evaluated. The 
findings indicate that corticosteroid use does not have a 
statistically significant effect on preventing fibrosis 
development. In the literature, corticosteroids are 
suggested to reduce fibrosis development due to their 
anti-inflammatory effects; however, some studies 
indicate that this effect is limited or nonexistent. Our 
study similarly found no significant effect of 
corticosteroid use on fibrosis development. 
 
Our results indicate that the use of corticosteroids 
during surgery is not an effective method for preventing 
fibrosis formation. However, some studies in the 
literature report varying results with different doses or 
application methods of corticosteroids. Therefore, 
evaluating the effects of corticosteroids on 
postoperative fibrosis with more comprehensive and 
controlled studies will contribute to obtaining more 
precise and reliable results in surgical applications. In 
conclusion, this study shows that the use of 
corticosteroids during lumbar microdiscectomy surgery 
does not provide a significant advantage in preventing 
postoperative epidural fibrosis. Future research should 
examine different types of corticosteroids and 
application protocols in more detail to address this issue 
comprehensively. 
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