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Current approaches, significance and prognostic impact of lumbar 
ligament flavum preserving surgeries

 Ligament flavum koruyucu cerrahinin güncel yaklaşımları, önemi ve prognoza etkisi
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Fatih Yakar, Ümit Eroğlu

Abstract
Purpose: The aim of this study is to evaluate the use of flavum-preserving surgeries in lumbar disc herniation 
surgery, compare their clinical outcomes with standard microdiscectomy techniques, and demonstrate the 
transflaval microdiscectomy technique.
Material and methods: Between 2020 and 2023, a total of 48 patients who underwent transflaval microdiscectomy 
and 48 patients who underwent standard microdiscectomy at a single center were included in the study. 
Epidemiologic characteristics of the groups were described, and from the preoperative and postoperative 12 
months visual analog scale scores for leg pain (LPVAS) and back pain (BPVAS) were retrospectively analyzed.
Results: There is no significant difference between the groups in preoperative mean LPVAS scores (p=0.474) 
and there is no significant difference between the groups in postoperative mean LPVAS scores (p=0.598). 
There is no significant difference between the groups in preoperative mean BPVAS scores (p=0.608). However, 
there is a significant difference between the groups in postoperative mean BPVAS scores (p<0.001). This result 
indicates transflaval microdiscectomy surgery shows better clinical outcomes in follow-up in terms of back 
pain compared to standard microdiscectomy surgery. In Group 1 (transflaval group), recurrence occurred in 
3 patients, while in Group 2 (microdiscectomy), 4 patients experienced recurrence. During the reoperation of 
patients with recurrence, none of the patients in Group 1 exhibited epidural fibrosis, whereas all patients in 
Group 2 showed signs of epidural fibrosis. Additionally, during reoperation, no patient in Group 1 experienced 
dural injury, while dural injury occurred in 2 patients in Group 2.
Conclusion: Preserving the ligamentum flavum structure and minimizing its damage during lumbar 
microdiscectomy surgery results in less axial pain and improved clinical outcomes during follow-ups.
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Öz
Amaç: Bu çalışmanın amacı, lomber disk hernisi cerrahisinde flavum koruyucu cerrahilerin kullanımını 
değerlendirmek, klinik sonuçlarını standart mikrodiskektomi teknikleri ile karşılaştırmak ve transflaval 
mikrodiskektomi tekniğini göstermektir.
Gereç ve yöntem: 2020-2023 yılları arasında tek bir merkezde transflaval mikrodiskektomi uygulanan toplam 
48 hasta ve standart mikrodiskektomi uygulanan 48 hasta çalışmaya dahil edildi. Grupların yaş ve cinsiyet 
özellikleri tanımlandı ve bacak ağrısı (LPVAS) ve sırt ağrısı (BPVAS) için ameliyat öncesi ve sonrasındaki 12 ay 
boyunca izlenerek VAS skorları retrospektif olarak analiz edildi.
Bulgular: Ameliyat öncesi ortalama LPVAS skorlarında gruplar arasında ve ameliyat sonrası ortalama LPVAS 
skorlarında anlamlı fark bulunamadı (Sırasıyla p=0,474 ve p=0,598). Ameliyat öncesi ortalama BPVAS 
skorlarında gruplar arasında da anlamlı bir fark gözlenmedi (p=0,608). Ancak ameliyat sonrası ortalama 
BPVAS skorlarında gruplar arasında anlamlı bir fark saptandı (p<0,001) Bu sonuç, transflaval mikrodiskektomi 
ameliyatının standart mikrodiskektomi ameliyatına kıyasla bel ağrısı açısından takipte daha iyi klinik sonuçlar 
gösterdiğini ortaya koymaktadır. 
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Grup 1’de (transflaval cerrahi grubu) 3 hastada nüks görülürken, Grup 2’de (mikrodiskektomi grubu) 4 hastada 
nüks görüldü. Nüks görülen hastaların yeniden ameliyatı sırasında, Grup 1'deki hiçbir hastada epidural fibrozis 
görülmezken, Grup 2'deki tüm hastalarda epidural fibrozis belirtileri görüldü. Ayrıca, yeniden ameliyat sırasında 
Grup 1'deki hiçbir hastada dural yaralanma görülmezken, Grup 2'deki 2 hastada dural yaralanma meydana 
gelmişti.	
Sonuç: Lomber mikrodiskektomi ameliyatı sırasında ligamentum flavum yapısının korunması ve hasarının en 
aza indirilmesi, takiplerde daha az aksiyel ağrı ve daha iyi klinik sonuçlarla sonuçlanır.

Anahtar kelimeler: Ligamentum flavum, ligamentum flavum koruyucu cerrahi, transflaval microdiskektomi.
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Introduction

Intervertebral disc degeneration is a 
chronic process that naturally occurs as a 
consequence of aging, influenced by genetic 
factors, mechanical stress, and axial loading 
on the spine [1]. One of the most commonly 
encountered conditions following lumbar 
disc degeneration is lumbar disc herniation 
(LDH). LDH is a condition that presents with 
symptoms of lower back pain and leg pain and 
can be treated through conservative or surgical 
methods [2]. There are several methods and 
approaches defined and currently in use for the 
surgical treatment of LDH’s. The most common 
surgical techniques today include standard 
open discectomy, standard open microscopic 
discectomy, percutaneous tubular microscopic 
discectomy, biportal endoscopic discectomy, 
and uniportal endoscopic discectomy [3-5].

The Ligamentum Flavum (LF) is a ligament 
that extends between two adjacent laminae and 
consists of two layers, namely the superficial 
and deep layers. It attaches to the facet joints 
on the lateral side, interspinous ligament on 
the medial side and is a yellow-colored, elastic 
ligament [6]. LF serves as a ligament that 
resists hyperflexion movement in the spine, thus 
limiting this motion and assisting in stabilizing 
the spine. However, it should be noted that due 
to this mechanical stress, ligamentum flavum 
hypertrophy and ossification can develop, which 
may be a contributing factor to lumbar spinal 
stenosis [7, 8]. The LF was typically damaged 
during standard LDH surgery. However, it should 
be noted that preserving the structure of the LF 
or minimizing its damage is crucial in preventing 
post-surgical adhesions and reducing the 
development of epidural fibrous tissue [9, 10].

There are various methods and techniques 
defined for performing LDH surgery while 
preserving the LF. In these techniques, typically 
following a sharp dissection applied to the LF, 
a window extending into the epidural space is 
created by reflecting the LF to one side (laterally 
or caudally), and the microsurgical discectomy 
procedure is then carried out through this window 
[11, 12]. In our LF preserving LDH surgery 
technique, which we refer to as Transflaval 
Lumbar discectomy, we create a window using 
suspension sutures from both sides after making 
a longitudinal incision on LF. After removing the 
sequestered disc fragment through the resulting 
opening, we suture the created LF layers. This 
way, a transverse incision is not made, and we 
believe that it better preserves the mechanical 
resistance against flexion movement of the LF.

Material and methods

Study population

Between 2020 and 2023, a total of 96 patients 
who underwent LDH surgery at our institution 
were included in the study. All patients in the 
study population had undergone surgery due to 
sequestered disc herniation at the L5-S1 level. 
Among them, 48 patients (28 males and 20 
females) were operated on using the transflaval 
microdiscectomy technique (Group 1), while 48 
patients (27 males and 21 females) underwent 
surgery using the standard microscopic 
discectomy technique (Group 2). Group 1 
consists of patients who underwent surgery 
using the transforaminal microdiscectomy 
method, while Group 2 serves as the control 
group and consists of patients who underwent 
standard microdiscectomy.

The age and gender characteristics of all 
patients, Visual Analog Scale (VAS) scores 
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recorded 24 hours before surgery, VAS scores 
at 12 months postoperatively, and recurrence 
rates at postoperative period were noted. When 
calculating preoperative and postoperative VAS 
scores, leg pain VAS (LP-VAS) and back pain 
VAS (BP-VAS) were calculated for each group. 

Statistical analysis

Statistical analyses were conducted using 
IBM SPSS Statistics version 22.0 for Windows 
(IBM, Armonk, NY). The results were evaluated 
with a 95% confidence interval, and the p-value 
<0.05 was considered significant.

This retrospective study was approved by 
Ankara University Faculty of Medicine Clinical 
Research Ethics Committee.

Operative technique for transflaval lumbar 
discectomy 

After ensuring appropriate surgical 
sterilization conditions and draping in a 
prone position, a midline skin incision was 

made to accommodate the L5-S1 disc 
space. Subsequently, unilateral subperiostal 
dissection of the muscles attached to the 
spinous process and lamina was performed. 
Using a microscope, the ligamentum flavum 
(LF) structure extending between the laminae 
was identified without performing laminectomy, 
and a 1-centimeter incision was made parallel 
to the LF fibers (Figure 1). The two LF leaves 
created with this incision were suspended using 
4/0 Vicryl sutures, and a window extending 
into the epidural space was formed (Figure 2). 
Looking through this window, the traversing S1 
root and the fragmentary disc tissue situated 
laterally to S1 root were identified with the use 
of a microdissector and a micro nerve hook 
(Figure 2). Sequestrectomy was performed 
using microforceps, and after confirming that 
the root was relieved, the LF defect was sutured 
with 4/0 Vicryl suture (Figure 3). After suturing 
the muscles, fascia, and skin in their anatomical 
planes, the surgery was completed.

Figure 1. A, demonstration of the Ligamentum Flavum under the surgical microscope, B and C show 
the surgical image and illustration of Ligamentum Flavum incision, respectively. Laminectomy has 
not been performed, and thus, no damage has been made to the attachment area of the ligamentum 
flavum to the lamina
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Figure 2. A creation of a window extending into the epidural space after the incision of Ligamentum 
Flavum and its suspension with sutures. In B, sequestered disc material located laterally to the Root 
can be observed. C is an illustration showing the creation of a window with sutures after the incision 
of the Ligamentum Flavum. Sequestered disc fragment located laterally to root is illustrated in red 
colour

Figure 3. A and B, surgical image demonstrating the suturing of the Ligamentum Flavum after 
sequestrectomy. C is an illustration depicting after the suturing process
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Results

Group 1 consists of 48 patients, 28 males 
and 20 females, with a mean age of 41.3. Group 
2 consists of 48 patients, 27 males and 21 
females, with a mean age of 42.8. There is no 
significant difference between the two groups in 
terms of gender and age, p=0.837 and p=0.554, 
respectively. 	

In Group 1, lumbar disc herniation recurrence 
occurred in 3 out of the 48 patients (6.25%) 
during postoperative follow-ups within the first 
year. Due to recurrence occurring before the 
12th month, these cases underwent reoperation 
and were not included in the postoperative 
12-month follow-up. Therefore, preoperative 
LPVAS and BPVAS scores were calculated for 
48 patients in Group 1, whereas postoperative 
LPVAS and BPVAS scores were calculated for 
the remaining 45 patients, as three patients 
were excluded due to recurrence. Similarly, 
in Group 2, recurrence occurred in 4 patients 
(8.33%) within the first year, leading to their 
exclusion from the postoperative 12-month 
follow-up. Consequently, preoperative scores 
for Group 2 were calculated for 48 patients, 
while postoperative scores were calculated for 
44 patients, excluding those with recurrence. 

In the preoperative period, mean VAS scores 
(LPVAS) were assessed for Group 1, with a 
value of 7.27, and for Group 2, with a mean 
preoperative LPVAS score of 7.13. The mean 
LPVAS scores evaluated at postoperative 12th 
month were 1.84 for Group 1 and 1.75 for Group 
2. There is no significant difference between the 
groups in preoperative mean LPVAS scores 
(p=0.474) and there is no significant difference 
between the groups in postoperative mean 
LPVAS scores (p=0.598). This result indicates 
that the transflaval or standard microdiscectomy 
method does not show differences in clinical 
outcomes in postoperative leg pain.

The mean BPVAS score, assessed for the 
evaluation of severity of back pain, was found 
to be 4.58 for Group 1 and 4.42 for Group 2 at 
preoperative period. When the BPVAS score 
was assessed at postoperative 12th month, 
it was found to be 1.44 for Group 1 and 2.84 
for Group 2. There is no significant difference 
between the groups in preoperative mean 
BPVAS scores (p=0.608). However, there is 
a significant difference between the groups in 

postoperative mean BPVAS scores (p<0.001). 
This result indicates that patients who underwent 
transflaval microdiscectomy surgery show 
better clinical outcomes in follow-up in terms of 
back pain compared to patients who underwent 
standard microdiscectomy surgery.

In Group 1, recurrence occurred in 3 patients 
within first year, and in Group 2 recurrence 
occurred in 4 patients within first year. All these 
patients underwent reoperation with using the 
standard microdiscectomy method. Among the 
3 patients in the first group who underwent 
reoperation, none showed intraoperative 
cerebrospinal fluid (CSF) leakage related to 
dural injury. However, in the second Group, 2 
out of the 4 patients who underwent reoperation 
exhibited CSF leakage associated with 
intraoperative dural injury. Furthermore, none of 
the 3 patients in the first group, who experienced 
a recurrence, exhibited observations of epidural 
fibrosis during the surgery for recurrence, 
whereas all 4 patients in the second group 
exhibited areas of epidural fibrosis during the 
reoperation procedure.

Discussion

The condition of lumbar disc herniation and 
its association with leg pain has been a subject 
of debate since ancient Greek times [13]. 
Surgical interventions to the lumbar spine began 
in the 18th century, but the first established and 
documented lumbar discectomy surgery was 
performed by Truumees et al. [13] in 1932. 
From the subsequent years to the present, LDH 
surgery has undergone significant changes and 
developments with the introduction of surgical 
microscopes, and the utilization of tubular 
retractors as well as the performance of tubular 
surgeries (Micro-endoscopic discectomy) with 
Video-assisted techniques by Butler et al. [14].

In lumbar disc surgery, regardless of the 
surgical approach chosen (microscopic or 
endoscopic techniques), the preservation of the 
LF structure has been debated and researched 
for its potential to reduce postoperative epidural 
fibrosis, facilitate revision surgeries, and be 
associated with better postoperative outcomes 
[10-12]. Studies investigating the relationship 
between obtaining better clinical outcomes after 
surgeries with preserved LF structure have 
shown that epidural fibrotic tissue can cause 
neural irritation, and depending on the size of 
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the scar tissue, it can even create mass effects, 
resulting in both radicular and axial pain [15-17]

In one of the studies conducted to address 
these problems, it was found that preserving the 
LF structure during lumbar discectomy surgery is 
associated with radiologically less development 
of epidural fibrosis and better postoperative 
clinical outcomes [12]. In another study on this 
topic, it was observed that surgeries performed 
with LF preservation resulted in less epidural 
fibrosis at postoperative 6-month follow-up 
evaluations, indicating that this technique acts 
as a natural physical protective barrier [11]. 
In a serie that follow-ups were documented 
for 2 years with using Visual Analog Scale 
(VAS) scores and Oswestry Disability Index 
(ODI), it was demonstrated that postoperative 
clinical outcomes obtained after LF-preserving 
surgeries were associated with better results 
when assessed using these scales [18]. In a 
series of 78 patients in which the LF structure 
was preserved and an endoscopic approach was 
used, it was demonstrated that the endoscopic 
lumbar discectomy technique resulted in better 
clinical outcomes when performed with the 
preservation of the LF structure [19].

Various LF preserving surgical techniques 
have been described in the literature. In a method 
described as the Ozer  et al. [11] technique, the 
LF is opened using a circular incision, anchored 
to the sacrum with a needle, and after completing 
the discectomy, the surgery is completed by 
performing LF sutures. In another described 
technique, the LF structure is cut from the lateral 
part near the facet joint and folded medially to 
create a window, followed by the discectomy 
procedure [20]. In another described technique, 
the LF is lifted as a three-sided flap and, with the 
help of a retractor, is pulled medially to perform 
the surgery [10]. In our technique, we divide the 
LF longitudinally into two pieces with an incision 
and then suspend those pieces with a suture. 
We believe that this incision, being parallel to 
the LF fibers, causes less damage to the LF 
fibers and is more suitable for preserving their 
function, as it avoids creating a perpendicular 
incision on the flexion force arm that resists 
hyperflexion forces. Moreover, the omission 
of laminectomy and the preservation of the 
attachment area of the ligamentum flavum to 
the lamina contribute to the preservation of 

resistance against hyperflexion forces.

It is possible to find many articles on 
epidural fibrosis in the literature as it is a highly 
studied topic. Especially after microdiscectomy 
operation, epidural fibrosis rates and methods 
to reduce these numbers can be found in a 
large number of articles. For example, in the 
experimental study conducted by Keskin et 
al. [21] in rats, it was noticed that the use of 
berberine in vivo significantly reduced epidural 
fibrosis. Similarly, Dayanır et al. [22] addressed 
the same issue through ozone, while many 
different research teams have studied the effects 
of systemic or local use of different molecules 
and pharmaceutical agents on epidural fibrosis 
[23, 24]. In our series, when comparing flavum-
preserving surgery with standard surgery, no 
comparison has been made radiologically 
regarding the development of epidural fibrosis. 
The reason for this is the non-application of 
control MRI examinations during follow-ups 
in patients without symptoms that would raise 
suspicion of recurrence. However, during 
intraoperative observations in patients with 
recurrence, it has been observed that epidural 
fibrosis is more commonly encountered in 
patients undergoing standard microdiscectomy 
compared to those undergoing transflaval 
microdiscectomy. Additionally, due to these 
adhesions, dural injury has been found to be 
more frequent in cases with recurrence during 
reoperation in patients who underwent standard 
microdiscectomy.

The study’s limitations include the relatively 
short postoperative follow-up period of 12 
months and the use of a relatively small patient 
population. More definitive conclusions can be 
drawn through investigations with extended 
follow-up intervals and larger cohorts of patients.

In conclusion, preserving the ligamentum 
flavum structure and minimizing its damage 
during lumbar microdiscectomy surgery 
results in less axial pain, a lower incidence of 
epidural fibrozis, a reduced risk of dural injury 
in reoperations following the development of 
recurrence, and improved clinical outcomes 
during follow-ups.

Conflict of interest: No conflict of interest was 
declared by the authors.
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