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INTRODUCTION 

The intervertebral disc was anatomically defined by Valsalius 
in 1555 for the first time. The link between low back pain and 
sciatica was revealed by Laseque in the 1800s. In 1925, Walter 
Dandy reported that the free disc material was the cause of the 
compression in two patients who he had operated. Intervertebral 
disc herniation treatment was introduced after the disease 
was first defined in the early 1930s(9,20). The intervertebral 
disc consists of three parts: the annulus fibrosus, the nucleus 
pulposus, and the cartilaginous plaque. In children, the nucleus 
pulposus is liquid; however, it is subject to dehydration and 
shrinkage over the years. Throughout this aging process, the 
content of the nucleus pulposus changes, too. Trauma, occurring 
either in the form of a single accident or being exerted 

constantly in the form of minor stress (for example, due to 
professional obligations), either leads directly to herniation or 
accelerates the development of further herniation(17,19,24).
As it is known, lumbar disc herniation (LDH) is currently one 
of the major burdens in the society and economic settings due 
to a variety of symptoms including low back pain, leg pain, 
impaired muscle strength, and hypoesthesia. Although most 
patients are in the range from 30 to 50 years of age, LDH is 
diagnosed in children and adolescents, too(20,24). Approximately 
90% of all disc herniations in the spine are observed in the 
lumbar region. Only 5% of the painful cases are diagnosed with 
disc herniation. Up to 95% of LDH occur in the intervertebral 
disc areas between the L4 and L5 and L5 and S1 levels(2,12,18). 
In our study, which was  conducted from April 2015 to April 
2017, we retrospectively evaluated the patients with LDH, who 
underwent microsurgery.

Objective: Lumbar disc herniation is an important disease that causes symptoms of back pain, leg pain, and imbalances in muscle strength in 
patients, causing socio-economic problems due to loss of workforce in the society. In this study, which was conducted from April 2015 to April 
2017, we retrospectively evaluated the patients with lumbar disc herniation, who underwent microsurgery.
Materials and Methods: Microsurgery with maximum resection principle was performed on 282 patients. Of these patients, 125 were men and 
157 were women. The mean age of the patients was 44 (19-80) years. Operations were planned by using lumbar X-ray and lumbar magnetic 
resonance imaging techniques. Computed tomography of the lumbar spine and electromyography were used to support the diagnoses when 
necessary.  A retrospective evaluation of the patients was performed considering their gender, age, physical examination and radiological findings, 
disc distances, preoperative and postoperative findings, complications, recurrences, and patient satisfaction.
Results: Of the included patients, 125 were men (44.33%) and 157 were women (55.67%). The mean age was 44 (19-80) years. Among the study 
patients, pathological findings were found at the intervertebral disc between the L1 and L2 levels in three (1.06%) patients, the L2 and L3 
levels in eight (2.84%) patients, the L3 and L4 levels in 32 (11.35%) patients, the L4 and L5 levels in 103 (36.52%) patients, and the L5 and S1 
levels in 61 (21.63%) patients. Pathological findings were present in two levels in 61 (21.63%) patients, in three levels in 13 (4.61%) patients, 
and in four levels in one (0.35%) patient. The dural injury was identified in nine (3.19%) patients, subcutaneous cerebrospinal fluid collection 
was present in one (0.35%) patient, and a mislabeled laminotomy was found in one (0.35%) patient. Spondylodiscitis developed in one (0.35%) 
patient, superficial skin infections developed in two (0.71%) patients, and postoperative spondylolisthesis occurred in one (0.35%) patient to 
whom stabilization was applied. Recurrences developed in eight (2.84%) patients and these patients underwent repeat surgery. According to the 
Prolo follow-up scale, the results of the surgery were excellent in 137 (48.58%) patients, good in 124 (43.97%) patients, moderate in 20 (7.09%) 
patients, and poor in one (0.35%) patient.
Conclusion: Our study results demonstrate that the microsurgical technique and maximal disc resection in selected cases of surgery are effective 
and reliable methods in the surgical treatment of lumbar disc herniation.
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MATERIALS AND METHODS 

A total of 282 patients with LDH, who were operated in our clinic 
from April 2015 to April 2017, were retrospectively analyzed. All 
patients were evaluated with direct lumbosacral radiographs, 
lumbar magnetic resonance imaging (MRI) (Figure 1), and if 
necessary, with lumbar computed tomography (CT). Furthermore, 
some patients underwent electromyography (EMG) to support 
the diagnosis. The patients who were previously operated were 
retrospectively evaluated for the parameters including  the 
gender, age, physical examination, intervertebral disc distances, 
radiological findings, preoperative and postoperative findings, 
complications, and recurrence.

RESULTS 

Maximal disc resection was performed by the microsurgical 
technique in all patients. Of the patients, 125 were men 
(44.33%) and 157 were women (55.67%) (Table 1). The mean 
age was 44 (19-80) years. The distribution of patients according 
to age ranges is shown in Table 2. All patients complained of 
low back pain and unilateral or bilateral sciatica. The patients 
having only low back pain were not operated. On the physical 
examination, the Laseque test was significant (<60°) in 273 
(96.8%) patients. Of the study patients, 65 (23.04%) patients 
had motor deficits at various levels, 144 (51.06%) patients had 
changes in reflexes, and 178 patients (63.1%) had dermatomal 

sensory changes (Table 3). The patient distribution according 
to the intervertebral disc level pathology was as follows: L1-2 
level in 3 (1.06%) patients, L2-3 level in 8 (2.84%) patients, L3-4 
level in 32 (11.35%) patients, and L4-5 level in 103 (36.52%) 
patients. There were 61 (21.63%) patients with LDH at the L5-
S1 level. Also, the disc herniation was two levels in 61 patients 
(21.63%), three levels in 13 patients (4.61%) and four levels in 
one patient (0.35%). All of these patients were operated. Among 
all patients, 8 patients (2.84%) underwent repeat operations 
(Table 4). All patients received one dose of preoperative and 
2 doses of postoperative prophylactic antibiotic therapy. The 
skin of all patients was brushed with antiseptic solutions for 5 
minutes before the operation. The intervertebral distance was 
determined by perioperative scopy. A 2-3 cm skin incision was 
performed in the lumbar area on the midline (Figure 2). All of 
the patients were operated with the microsurgical technique 
with maximal disc resection (Figure 3). There was dura injury in 

Table 1. Gender distribution in the study population

  Number of patients         %

Male             125 44.33

Female            157 55.67

Table 2. Distribution of patients by the age groups

  Number of patients %

10-29 years 23 8.16

30-49 years 173 61.35

50 years and older 86 30.49

Table 3. Physical examination findings of the study patients 
before surgery

  Number of patients %

Motor deficits 65 23.04

Reflex changes 144 51.06

Sensory changes 178 63.1

Laseque test 273 96.8

Femoral tensile test 55 19.5

Figure 1. Magnetic resonance imaging of selected patients before 
the operation. a1-2: Left centrolateral disc herniation at the L2-3 
level, b1-2: right centrolateral disc herniation at the L4-5 level, 
c1-2: right centrolateral disc herniation at the L5-S1 level, d1-2: 
and right centrolateral recurrent disc herniation at the L4-5 level 

Figure 2. Postoperative magnetic resonance imaging of a skin 
incision
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9 (3.19%) patients. Two of these patients had previously been 
operated in external clinics. Cerebrospinal fluid (CSF) collection 
developed in one (0.35%) patient and this patient was treated 
with ultrasound-guided needle aspiration intermittently. 
Accidentally, one (0.35%) patient underwent laminotomy at an 
erroneous intervertebral disc level. Spondylodiscitis developed 
in one (0.35%) patient but this patient recovered totally after 

medical treatment. In two (0.71%) patients, superficial infections 
developed in the incision site. These infections recovered after 
medical treatment and wound debridement. Post-traumatic 
spondylolisthesis developed in one (0.35%) patient in the 
postoperative period. Recurrences occurred in eight (2.84%) 
patients (Table 5). Patients were evaluated postoperatively in 
the first week. The Prolo scale was administered to the patients 
in the third month. It was found out that our surgical results 
were excellent (48.58%) in 137 patients, good (43.97%) in 124 
patients, moderate (7.09%) in 20 patients, and poor in one 
(0.35%) patient (Table 6). Excellent results indicated that the 
complaints of the patient were resolved completely and the 
patient returned to daily functioning. Good results indicated that 
the patient returned to work and daily activities but with mild 
complaints occurring at some times. Moderate results indicated 
that the patient was unable to perform in the previous work and 
the patient had to work in a less strenuous job. A comparison 
of the preoperative and postoperative radicular pain levels 
revealed a significant reduction in postoperative radicular 
pain (p<0.001). The patients reporting that they did not benefit 
from the operation and that their complaints remained were 
considered to be in the “poor results” group. Overall, 93% of our 
patients reported that they benefited from the surgery.

DISCUSSION 

It is established that 70-80% of people suffer from low back 
pain at some time in their lives(2,18,24,25). However, only 1-2% 
of the patients presenting to the outpatient clinics with low 
back pain require surgical treatment at the end of a series of 
examinations and treatments. LDH usually occurs in men more 
frequently and this frequency varies from 65 to 80%(7,16,26). In 
our study, 44.33% of our patients were men. Compared to the 
literature, the number of female patients in our study was 
higher.
LDH is frequently seen in the 3rd, 4th, and 5th decades of the 
lifespan. As the underlying reason, it is suggested that the 
individuals are more active in these decades compared to the 
other ages in the lifespan(13,22,29). In our patient series, LDH was 
most commonly observed in the age group of 30-49 years 
(61.35%). Our results were in alignment with the findings 
reported in the literature.
The examination findings of the operated patients showed 
that the Laseque sign was significantly positive in 273 patients 
(96.8%). In the literature, it has been reported that the Laseque 

Table 4. Levels of discectomy 

  Number of patients %

L1-2 3 1.06

L2-3 8 2.84

L3-4 32 11.35

L4-5 103 36.52

L5-S1 61 21.63

Two levels     61 21.63

Three levels                   13 4.61

Four levels 1 0.35

Table 5. Complications

 
Number of 
patients %

Dura injury 9 3.19

BOS subcutaneous collection 1 0.35

Incorrect distance 1 0.35

Spondylodiscitis                 1 0.35

Superficial skin infection                2 0.71

Recurrence                      8 2.84

Table 6. Clinical results according to the Prolo follow-up 
criteria

  Number of patients %

Excellent                           137 48.58

Good                              124 43.97

Moderate                            20 7.09

Poor                                 1 0.35      

Figure 3. Postoperative magnetic resonance imaging of a left disc 
herniation at the L4-5 level 
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sign is positive in 83% of cases suffering from nerve root 
compression(3). Furthermore, our patients suffered from various 
levels of strength loss (23.04%), dermatomal sensory changes 
(63.1%), and reflex changes (51.06%). It was found out that 
these rates were compatible with the literature(1,14). On the 
same day, 11 (3.9%) patients were treated due to advanced 
neurological deficits (drop foot, paraparesis or urinary-stool 
incontinence) under emergency conditions. In 8 (72.7%) of 
these patients, complete neurological recovery occurred; 
however, the recovery was partial in one (9.1%) patient and 
no neurological improvements were observed in two (18.2%) 
patients. LDH is mostly seen at the intervertebral disc levels of 
L4-5 or L5-S1 due to the impact of biomechanical effects on 
the lumbar spinal column with a frequency of 80-90% in the 
literature(15,26). This rate was found to be 84.75% in our study 
in line with the literature. Lumbosacral radiographs, lumbar 
intrathecal contrast-enhanced and non-contrast CT images, 
myelography and EMG findings, and MRI can be used in making 
the diagnosis of LDH(11,15). Besides showing the herniated 
lumbar disc pressing on the nerve root or dural sac outside 
the disc distance, MRI also reveals signal changes within the 
suspected disc degeneration distance(4). In our series, direct 
lumbosacral radiographs and lumbar MRI were used in making 
the diagnosis in all patients. The diagnoses were supported by 
EMG and CT findings in some patients.
Perioperative and early postoperative complications may be 
encountered in LDH operations. These complications include 
superficial or deep infections of the wound site, infection in the 
intervertebral distance, dural tears and neural tissue injuries, 
major vascular injury, and ureter damage(5,6,8,23,26-28,30). In our 
series, 9 (3.19%) patients had dural injury. Two of these patients 
had been operated previously. CSF collection developed in one 
(0.35%) patient, who was treated with ultrasound-guided needle 
aspiration intermittently. It was found out that one (0.35%) 
patient underwent laminotomy accidentally at an incorrect 
intervertebral disc distance. Spondylodiscitis developed in 
one (0.35%) patient and improved after medical treatment. In 
two (0.71%) patients, a superficial infection developed in the 
skin incision and improved after medical treatment combined 
with wound debridement. Spondylolisthesis was observed 
in one (0.35%) patient in the postoperative 8th month. The 
patient had a history of trauma in the postoperative period. 
Spondylolisthesis was thought to be secondary to trauma. We 
considered that compliance with microsurgical principles and 
maximum disc resection enabled to achieve the low rates of 
complications and recurrent disc herniation.
Williams argued that removing only free disc fragments was 
sufficient to avoid creating injury in the healthy disc, reporting 
a recurrence rate of 9%(27). Similarly, Rogers(23) reported a 
recurrence rate of 11% in cases, where only the disc fragment 
was removed. Yaşargil(28) and Caspar et al.(6) reported a 
recurrence rate of 4% in the patients undergoing maximum 
resection(8). In our series, maximum resection was performed 

and 8 (2.84%) patients had a recurrence during the follow-
up period. This rate corresponds to the series that advocate 
maximum resection. When we compared the symptoms of 
the patients before and after the surgery, we observed a 
statistically significant reduction in the symptoms compared 
to the preoperative values ​​(p<0.001). The Prolo scale is widely 
used in evaluating postoperative improvement in patients(10,21). 
Various patient series in the literature report that the achieved 
results are “good” with rates from 74 to 93%(10).

CONCLUSION

In our series, excellent results were obtained in 137 patients 
(48.58%) and good results were obtained in 43 patients 
(43.97%) as determined in the postoperative follow-up visits 
(Table 6). Our results were considered to be in alignment with 
the literature. In this study, 282 patients with LDH underwent 
surgical treatment with microsurgical technique and maximum 
resection principle. The outcomes of surgery were evaluated 
in the patients. Our study results were in line with the results 
reported in the literature. Our results showed that in selected 
cases requiring surgery, the microsurgical technique with 
maximum disc resection was an effective and reliable method 
for the surgical treatment of LDH.
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