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Abstract: Clinical and radiological examination of upper level lumbar disc hernias (L1-2, L2-3, L3-4) and evaluation
of surgical results. 47 patients with upper level lumbar disc hernia (ULLDH) among 282 lumbar disc hernias (LDH)
performed in our clinic between April 2015 and April 2017. Age, physical examination, disc distances, radiological
findings, preoperative and postoperative findings, complications, recurrence, patient satisfaction were evaluated
retrospectively according to Prolo scale (via two 5-point Likert-type scales). Maximum resection principle was applied
in the operations. All patients were operated with direct lumbar radiographs and lumbar magnetic resonance
imaging (MRI). Lumbar computer tomography and electromyography (EMG) were performed and the diagnoses
were supported when necessary. 23 (48.9%) of the cases were male and 24 (51.1%) were female. The average age
was 49.9 (25-70). The average period between occurrence of symptoms and attendance to clinic is 3.7 months. The
occurrence of L1-2: 3 (6.4%) patients, L2-3: 8 (17%) patients and L3-4: 32 (68.1%) in ULLDH cases (16.6%). Four patients
(8.5%) with L2-3 and L3-4 were present. The first operation was not recurred during the 2-year follow-up in our
clinic. Spondylodiscitis developed in 1 patient (2.1%) and was improved with medical treatment. In 1 patient (2.1%)
preoperative dural injury primer was also repaired. In the early postoperative period, leg pain was disappeared in all
cases. According to the Prolo follow-up scale, 31.9% were good and 65.96% were excellent. No bad results had been
recorded. The incidence of ULLDH is increasing with the widespread use of MRI. ULLDH, with careful microsurgical
technique and maximum disc resection, if operated, surgical success rate increases and complication rate decreases.
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1. Introduction
Disc herniation is the most common cause of disabling back pain. The upper limits of the tight L4-5, L5S1. Only 1-11% of disc herniations occur at L1-2, L2-3, L3-4 levels. Disc herniations at this level are called
upper level lumbar disc herniations (Hsu et al, 1990; Nadler et al, 1998).
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Clinical findings of ULLDH, computer-assisted discs are of particular importance (Nadler et al, 1998). The
clinical and radiological findings of ULLDH were discussed in our study.
2. Materials and Methods
In this study, 47 upper-level lumbar disc herniations (16.67%) among 282 lumbar disc herniations operated
between April 2015 and April 2017 were reviewed retrospectively.
Cases were divided into 3 groups according to age; group 1, 10-29 years of age (4,25%), group 2, 3049 years of age (48,9%), group 3, 50 years of age and above (46,8%) (Table 1). The cases were evaluated
according to their complaints and durations at the time of application, the previous treatments, and the
history of physical trauma.
Table 1. Distribution of patients by age ranges
Number of patients

%

10-29 years

2

4.25

30-49 years

23

48.9

50 years and older

22

46.8
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With preoperative neurological examination, muscle strength, loss of sensation and reflex loss were
evaluated and femoral stretching test and Lasegue test were performed. In the preoperative radiological
examination, lumbosacral radiographs, MRI (Figure 1) and computed tomography (CT) were used. EMG
was performed was performed in some cases for neurophysiological examination. All patients underwent
microdiscectomy with microsurgical technique. All patients underwent postoperative first-week, firstmonth, and third-month follow-up examinations. Prolo follow-up scale was used to determine patient
satisfaction.
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Figure 1. Preoperative and postoperative MRI images of L3-4 right disc herniation
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3. Results
In our study, the number of cases with ULLDH was 47 and it accounted for 16.67% of all lumbar disc
herniations. Of these, 23 (48.9%) were male and 24 (51.1%) were female (Table 2). Their ages ranged from
25 to 70 years, with a mean of 49.9 years. Twenty-four (51.1%) of the cases were active. We have no cases
of acute trauma. There were 6 (12.8%) patients who were traumatized in previous times.
The period between onset of complaints and admission ranged from 7 days to 24 months (4.6 months
mean). One patient presented with low back pain, 18 patients with back and right leg pain, 20 patients
with waist and left leg pain, 5 patients with back and lower leg pain, and 2 patients with weakness
(Table 3). All of the cases had received medical treatment before and 3 (6.4%) received physical therapy.
In these cases, 68.1% were at L3-4, 17% at L2-3, 6.4% at L1-2 and 8.5% at two levels (L2-3, L3-4) (Table 4).
As a result of neurological examination, 21.2% motor deficit, 63.8% sensory deficit, 53.1% reflex deficits
were detected. Lasegue test was found 93.6% and femoral stretching test was positive as 85.1% (Table
5). Lumbosacral X-ray and Lumbosacral MRI were performed directly in all cases. EMG was performed
in 5 (10.6%) cases. One of the cases was operated in a different clinic and re-operated at the same level.
None of the cases were reoperated due to relapse. There was 1 patient in L1-2 and 3 patients in L3-4.
All patients received one dose of prophylactic antibiotic. The skin was brushed with antiseptic solutions for
5 minutes. Distance was determined by peroperative scopy. All patients were operated by microsurgical
technique and maximum disc resection was planned using an operation microscope.
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According to the Prolo follow-up scale, 31.9% and 65.96% were excellent results in the postoperative period
(Table 6). In the postoperative early period, none of the patients had leg pain. In the late postoperative
period, there was significant improvement in motor, sensory deficits and loss of reflex.
Table 2. Sex
Sex

%

Number of patients

Male

48.9

23

Female

51.1

24

%

Number of patients

Low back pain

2.13

1

Low back and right leg pain

38.3

18

Low back and left leg pain

42.55

20

Low back and pain in both legs

10.64

5

Weakness

4.26

2

Table 3. Symptoms
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Table 4. Levels of discectomy performed

%

Number of Patients

L1-2

6.4

3

L2-3

17

8

L3-4

68.1

32

Two level

8

4

Table 5. Physical examination findings of patients before surgery

%

Number of patients

Neurological deficit

21.2

10

Reflex changes

53.1

25

Sensory changes

63.8

30

Lasegue test

93.6

44

Femoral tensile test

85.1

40
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Table 6. Clinical results according to Prolo follow-up criteria

%

Number of patients

Excellent

65.96

31

Good

31.90

15

Intermediate

2.13

1

Bad

-

-

4. Discussion
The incidence of ULLDH has been reported as 3.1% to 10.4% (Albert et al, 1993; Demirbas, 2000;
Gutterman and Shenkin, 1982). While the frequency of ULLDH was reported as 5% in the series, Albert
et al. reported this rate as 10.4% (Albert et al, 1993). In our series, the incidence of ULLDH was found
to be 16.6%, which is higher than in the literature. We can explain this especially with routine use and
spread of lumbar MRI.
The majority of the cases with ULLDH are male (Eugene and Kim, 1997; Kotilainen et al, 1993; Rastecchini,
1991; Yasuma et al, 1993). In our series, in contrast to the general literature, it is slightly higher in women
(51.1%) than men.
ULLDHs are often seen in the 3rd, 4th and 5th decades as disc hernias at the other level. It is thought that
is because of being more active in these age groups (Eugene and Kim, 1997; Rastecchini, 1991; Yasuma
et al, 1993). In our series, the most common was in the 31-50 years of age group (48.9%). This result is in
parallel with the literature. Approximately half of our cases (48,9%) were in this age group.
Trauma is an important predisposing factor in the formation of lumbar disc herniation. The incidence of
trauma cases in large series has been reported as 50-70% (Demirbas, 2000). In our series, there were no
cases of acute trauma and 12.8% of cases had previously been traumatized. In the Ken Hsu study, the
rate of LDH in active workers was 67% (Hsu et al, 1990). In our series, this ratio is 51.1%.
It has been stated that the symptoms are very variable in ULLDH (Albert et al, 1993; Kotilainen et al, 1993).
Therefore, there are some difficulties in early diagnosis of ULLDH. Gutterman reported that the rate of
pain spreading to the anterior aspect of the leg was 59% (Gutterman and Shenkin, 1982). In our series,
this rate is 80.85%. This rate is higher than Gutterman’s series. It is necessary and useful to question the
pain radiating to the front of the leg, as it is particularly distinctive.
Cauda-equina syndrome is the most important and urgent surgical procedure in lumbar disc hernias.
While it is expected to be seen in ULLDH due to anatomical neighborhood, it is reported that it is mostly
seen in L4-5 level (Hsu et al, 1990; Kostuik et al,1986; Shapiro, 1993). However, lumbar disc herniation is
seen more frequently at L4-5 level (Demirbas, 2000). In our series, there were no patients presenting with
Cauda-equina syndrome. We believe that early diagnosis and extensive use of MRI are effective.
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The tests used in the first plan for neurological examination are the Lasegue test and the femoral
stretching test. The flat leg lifting test is more positive in the upper lumbar disc hernias because it shows
the irritation of the roots at the lower lumbar level. The femoral stretching test is more frequent in ULLDH
(Jung and Drovak, 1995). Lumbar disc herniations were found to be positive in 85-90% of the patients.
The positivity of the Khe Shu femoral stretching test was reported to be 70%. In our series, this rate is
higher than the literature (85.1%). Femoral tensile test positivity is not a pathognomonic finding but a
useful test in diagnosis (Estridge et al, 1982).
Reflex examination is an objective criterion for LDH examination. The effect of psychosocial status of the
patients is not expected in reflex examination. Dysfunction of the patellar reflex is also expected in ULLDH.
Kotilainen found the patella reflex to be 70% hypoactive or areflexia (Kotilainen et al, 1993). In our series,
reflex deficits rate was found to be 53.2%. 25 cases and 60% (15 cases) of these cases were patella reflex
deficits. This rate was lower than in the literature. The reason for this was the early presentation of the
cases and the widespread use of MRI.
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Motor dysfunction in ULLDHs is higher than lower LDHs (Paszlar and Szervas, 1981). This suggests that a
dynamic and rapid approach is needed in diagnosis and treatment of ULLDH patients. In our series, motor
deficits rate was found to be 21.2%. The sensory deficit was more subjective than reflex and motor deficits
and was reported as high rates in the literature (Hsu et al, 1990; Paszlar and Szervas, 1981). In our study,
sensory deficit was found to be 63.8%. It was thought that the low incidence of our values according

to
the literature could be the early application of the cases and the widespread use of MRI.
While the incidence of ULLDH was reported as 1% in the pre-MRI period, these rates increased to 10%
with the routine use of MRI (Hsu et al, 1990). Because of the superiority of MRI in the correct diagnosis,
we think that it is the first advanced examination to be requested after a good neurological examination.
If necessary, this should be supported by CT and EMG.
Williams argued that only free disc fragments were sufficient to avoid damaging the healthy disc. Reported
a recurrence rate of 9% in the series (Williams, 1977). Rogers also reported a recurrence rate of only 11%
in cases of disc fragmentation (Rogers, 1988). Yaşargil and Caspar argued on the maximization of the
disc resection (Caspar et al, 1991; Conrad et al, 1992; Yaşargil, 1977). The recurrence rate is 4%. Maximum
resection was performed in our series and no recurrence was observed during follow-up. Based on these
results we highly recommend the maximum disc resection.
Prolo follow-up scale is widely used in the evaluation of postoperative recovery of the patients (Demirbas,
2000; Prolo et al, 1986). Good results ranged from 74-93% in various series and no difference was found
between levels in ULLDH (Demirbas, 2000). In our series, 31.9% good and 65.96% excellent results were
obtained in postoperative controls (Table 5). Improvements in motor and reflex deficits, especially in various
publications, can be extended up to 1 year (Gutterman and Shenkin, 1982; Kostuik et al,1986; Paszlar and
Szervas, 1981). In our study, there was no significant distribution of the cases according to the levels.
Complications of dural injury, infection, root injury and epidural fibrosis are the most common complications
of ULLDH (Carlson, 1991; Caspar et al, 1991; Gutterman and Shenkin, 1982; Yasargil, 1977). Dura injury and
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wound infection are observed below 5% (Gutterman and Shenkin, 1982). In our series, spondylodiscitis was
seen in 1 patient (2.1%). After medical treatment, the patient recovered. One patient had dura mater injury
(2.1%). It was repaired preoperatively. These results were evaluated as better than the literature. Minimal
surgical trauma, excessive laminectomy and avoidance of facetectomy, providing good hemostasis without
cauterizing the epidural veins as much as possible, protecting the epidural adipose tissue, exercise in the
postoperative period and applying the recommendations made are important (Carlson, 1991; Caspar et
al, 1991; Gutterman and Shenkin, 1982; Yasargil, 1977).
Conclusion
The incidence of ULLDHs increases with the widespread use of MRI. Because of the superiority of the MRI
in the correct diagnosis, we think that it is the first advanced examination to be requested after a good
neurological examination. If necessary, it should be combined with CT and supported by EMG.
Contrary to the literature, the rate of women in our series was higher than men. In our series, ULLDHs are
more common in the 3rd and 5th decades than in the literature. The history of trauma and active work
were not seen as important factors in the patients in our series. Leg pain, especially pain and weakness on
the front of the thighs are the most common symptoms of ULLDH. As reflex deficits, we most commonly
observed a decrease or absence of patellar reflex. Although Cauda-equina syndrome is not present in
our series, it is a very serious neurological condition and requires urgent treatment. After successful
surgery, leg pain needs to be relieved in the early postoperative period. Due to the lack of recurrent disc
herniation in our series, we recommend maximum disc resection in the operation. Again, we believe that
low complication rates in our cases are due to compliance with microsurgical principles.
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