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The Comparative Analysis of Clinical Characteristics
and Surgical Results between the Upper and Lower
Lumbar Disc Herniations
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Objective : There are differences in the clinical characteristics and surgical results between upper (L1-2 and L2-3) and lower (L3-4, L4-5, and L5-
S1) lumbar disc herniations. We conducted this study to compare the clinical features and surgical outcomes between the two types of lumbar disc
herniations.

Methods : We retrospectively reviewed the clinical features of patients who underwent microdiscectomies from 2008 to 2012. We evaluated the
clinical characteristics such as age, preoperative autonomic dysfunction, the presence or absence of previous lumbar surgery and fusion required
during surgery. Visual Analogue Scale (VAS) scores about back pain and leg pain were evaluated preoperatively and at the final follow-up.

Results : Upper lumbar group (n=15) was significantly older than lower lumbar group (n=148). The incidence of autonomic dysfunction was signifi-
cantly higher in upper lumbar group. The number of patients with a previous lumbar surgery was significantly greater in upper lumbar group. There
was no statistical significance for fusion required during surgery between two groups. Both groups showed a significant decrease in the VAS scores
of leg pain. VAS scores of back pain were significantly decreased in lower lumbar group. But this was not seen in upper lumbar group. Both groups
showed significant improvement of Oswestry Disability Index score.

Conclusion : Upper lumbar group had different clinical characteristics from those of lower lumbar group and these include older age, a higher inci-
dence of autonomic dysfunctions and a higher incidence of patients with previous lumbar surgery. There were no significant differences in surgical
outcomes, except for back pain, between two groups.
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INTRODUCTION

There is no clear definition of “the upper” lumbar disc hernia-
tions. It includes T12-L1, L1-2, and L2-3 or L1-2 and L2-3.
Most of the reports define it as the lumbar disc herniations af-
fecting the spinal level of L1-2, L2-3, and L3-4, accounting for
approximately frequency of 5% of total cases of lumbar disc
herniations"***'?. The herniations of L3-4 accounted for 70-
83% of all upper lumbar disc herniations in above mentioned
reports"*'?. According for Sanderson et al.'", however, there are
no significant differences in the anatomical characteristics and
surgical outcomes between the L3-4 disc herniation and the
lower one. It has therefore been suggested that the L3-4 level
should be excluded from the upper lumbar disc.

Given the above background, we retrospectively reviewed the
clinical features of our patients and compared the clinical fea-
tures and surgical outcomes between the upper (L1-2 and L2-3)
and the lower (L3-4, L4-5, and L5-S1) lumbar disc herniations.

MATERIALS AND METHODS

We retrospectively reviewed the medical records and radio-
logical data of all patients who underwent microdiscectomies
for the treatment of lumbar disc herniations at our medical in-
stitution from May 2008 to December 2012. Exclusion criteria
for the current study were the lumbar disc herniations with ab-
normal bony involvement, ossification of the ligamentum fla-
vum, and severe spondylosis. Among surgical methods, cases
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Table 1. Summary of patient characteristics

of paramedian approach for far-lateral

Variable Upper lumbar (n=15)  Lower lumbar (n=148) ~ p value disc were excluded. In the current study;
Number of discs L1-2:2 L3-4:12 we evaluated the clinical characteristics
12-3:13 14-5: 81 such as age, preoperative autonomic dys-
15-S1:55 function (bladder and bowl), the pres-
Average age (years) 56.9+12.57 485+15.92 0.0307 ence or absence of previous lumbar sur-
Male : Female 8:7 81:67 0.7891 gery and fusion required during surgery.
Autonomic dysfunction (%) 4(27) 8(5.4) 0.0157 Preoperative magnetic resonance (MR)
Previous lumbar surgery (%) 3(20) 5(5) 0.0278 unaglng or Cor.nputeq tomogr aph.y, p lain
Fusion during surgery 1 0 00932 radiographs (including dynamic flex-
Preop. back pain VAS 3.9243.873 4.99+2.470 ion/extension view) was performed.
£/u back pain VAS 2.7122.599 245+1.586 Eur.mg/thf follow-up periods, dynaimlc
Preop. leg pain VAS 7.77+2.743 7.12£1.922 exion/ex enSIF)n images were evaluat-
fu leg ain VAS 3.0042.041 > 4141332 ed. All the patients underwent a poste-
uleg pain VU2, AlTl.
&P rior conventional microdiscectomy,
Preop. ODI 34.77+9.688 33.46+8.779 L1 . . .
which included partial hemilaminecto-
f/u ODI 20.24+9.109 18.74+6.310 . .
h Ehack oain VAS 00327 my, medial facetectomy, and discecto-
anges of back pamn ’ my. When spinal instability was expect-
Changes of leg pain VAS 0.4294 . . .
ed intraoperatively, fusion was perfor-
Changes of ODI 0.6979

med. The Visual Analogue Scale (VAS)

VAS : Visual Analogue Scale, ODI : Oswestry Disability Index, preop : preoperative, f/u : follow-up at 24 months

after surgery

Table 2. Clinical symptoms of upper and lower lumbar disc herniations

score about back pain and leg pain were
evaluated preoperatively and last fol-
low-up. In addition, the Oswestry Dis-

el No. of Backpain  Leg pain Motor  Sensory  Autonomic a'bil.ity Index (.ODI) was evaluated. Sta-
patients deficit deficit ~ dysfunction tistical analysis of the data was perfor-
Upper lumbar (%) 15 13(86.7) 14(933)  6(40) 11(733)  4(26.7) med by SPSS statistical software (ver-
Lower lumbar (%) 148  124(83.8) 136(91.9) 39(264) 104(703) 8(54) sion 18.0, Chicago, IL, USA). Because
Total (%) 163 137(84.0) 150(92.0) 45(33.1) 115(70.6) 12(7.4) the small size of this study, Mann-Whit-
ney U-test and repeated measures anal-
ysis of variance were used for the statistical analysis. The statisti-
. cal significance was set at p<0.05.
\ \3\' RESULTS

Fig. 1. Schematic drawings showing distribution of pain or sensory
change in 15 patients of upper lumbar group. 1) anterior thigh (n=5), 2)
anterolateral thigh (n=3), 3) inguinal (n=1), 4) anterolateral lower leg
(n=4), 5) foot dorsum (n=1), 6) buttock (n=13), 7) perianal (n=1), 8) pos-
terolateral thigh (n=7), 9) calf (n=3).

As shown in Table 1, our clinical series of patients were divided
into two groups : the upper lumbar group (n=15) and the lower
lumbar group (n=148). The mean follow-up period was 27.3
months and 29.8 months in the corresponding order. The mean
age was 56.9+12.57 years and 48.5+15.92 years in the corre-
sponding order. This indicates that there was a significant differ-
ence in the mean age between the two groups (p=0.0307). In the
upper lumbar group, There were eight men (54%) and seven
women (46%). In the lower lumbar group, there were 81 men
(55%) and 67 women (45%). This indicates that there was no sig-
nificant difference in the male-to-female ratio between the two
groups (p=0.7891).

Clinical features are revealed in Table 2. It shows no signifi-
cant differences in back and leg pain, motor and sensory defi-
cits between two groups, except autonomic dysfunction. Distri-
bution of pain or sensory change of upper lumbar group is
presented in Fig. 1. The patients of the upper lumbar group
complained of pain or sensory deficit on buttock (n=13), pos-
terolateral thigh (n=7), anterior thigh (n=>5), anterolateral lower
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leg (n=4), anterolateral thigh (n=3), calf
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Table 3. Characteristics of patients with past history of lumbar surgery

(n=3), inguinal (n=1), perianal (n=1), Peed feomm

and foot dorsum (n=1). Group Age/Sex Disc level Previous surgery ~ previous surgery
The incidence of autonomic dysfunc- (months)

tion was significantly higher in the upper Upper lumbar

lumbar group (four patients, 27%) as Case 3 71/M L2-3 L4-5 tusion 37

compared with the lower lumbar group Case 7 73/F L2-3 L4-5 discectomy 26

(eight patients, 5.4%) (p=0.0157). Case 8 60/F 12-3 L4-5 discectomy 41
Characteristics of patients with past Lower lumbar

history of lumbar surgery are presented Case 23 32/M L5-S1 L4-5 discectomy 27

in Table 3. Three patients of upper lum- Case 46 75/F 14-5 L1 vertebroplasty 107

bar group had previous lumbar surgery Case 78 78/F L3-4 L4-5 discectomy 48

in L4-5. The periods from previous sur- Case 134 41/F 145 L5-S1 discectomy 67

gery to present surgery were variable. Case 140 53/M L5-S1 14-5 discectomy 38

Five patients of lower lumbar group had

previous lumbar surgery in various levels. The periods from pre-

vious surgery to present surgery were variable too. The number 27 . Upper lumbar p<0.001

of patients with a past history of taking lumbar surgery was signif- S Lact lg/u -

icantly greater in the upper lumbar group as compared with the 77

lower lumbar group (20% vs. 5%) (p=0.0278). In both groups, o 6 p=0.1796

only one patient underwent the fusion surgery due to instability S 5

during surgery. This was in the upper lumbar group. But this g 44 5

was not of clinical significance (p=0.0932). 34 : 30
The VAS scores for back pain and leg pain, and ODI scores 2 27

which were checked before surgery and 24 months after sur- 1

gery were analyzed. There were significant differences in the 0

postoperative outcomes between the two groups (Fig. 2). In all Back pain Leg pain ®

the parameters, the VAS scores ranged between 0 and 10 points.

In the upper lumbar group, the mean VAS scores of back pain 87 Lower lumbar <0001

and leg pain were 3.92 and 7.77 points preoperatively and 2.71 7 71

and 3.00 at the 24 months postoperatively. In the lower lumbar 6 <0001

group, these values were 4.99 and 7.12 points preoperatively o 5 1 Preop

and 2.45 and 2.41 points at the 24 months postoperatively. Both g 4 49 [ Lastf/u

groups showed a significant decrease in the VAS scores of leg g 3

pain (p<0.001). The VAS scores of back pain were significantly

decreased in the lower lumbar group (p<0.001). But this was & 24 24

not seen in the upper lumbar group (p=0.1796) (Fig. 2A). In 1

ODI score (Fig. 3), both groups showed a statistically significant 0

decrease (p<0.001). There was statistically significant difference Back pain Leg pain

in the degree of the reduction of the back pain VAS score be-
tween the two groups (p=0.0327) (Table 1). There were no sta-
tistically significant difference in the degree of the reduction of
the leg pain VAS score and ODI score between the two groups
(p=0.4294 and p=0.6979, respectively).

DISCUSSION

The upper lumbar vertebrae have a different anatomical as-
pect such as a narrower spinal canal and smaller range of mo-
tion as compared with the lower lumbar vertebrae. Its narrow
spinal canal facilitates the compression of the conus medullaris
or cauda equina, resulting in polyneuropathy which is not lo-
calized by exact nerve root. Moreover, the upper lumbar verte-

Fig. 2. Comparison of the degree of the reduction in the severity of back
pain and leg pain between preoperatively and at 24 month after surgery
in upper lumbar (A) and lower lumbar (B) groups. VAS : Visual Analogue
Scale, preop : preoperative, f/u : follow-up at 24 months after surgery.

brae have a smaller range of motion than the lower one. Fontane-
si et al.” suggested that this renders the upper lumbar vertebrae
less vulnerable to lesser spondylosis, disc degeneration, and disc
herniations. It has been reported that there are age-related chang-
es in the mobility of facet joint in the lower lumbar vertebrae
and this transfers the mechanical stress to the upper one®. Ac-
cording to Hsu et al.”, radiologic data indicate that the disc her-
niations or degenerations of the upper lumbar vertebrae with-
out abnormalities of the lower lumbar level are associated with
concurrent spinal abnormalities on MR image scans. We there-
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40
45 p<0.001 <0001

34
307 333 [ Preop

254 1 Lastf/u

20

ODI score (%)

15
10

Lower lumbar

Upper lumbar

Fig. 3. Comparison of the degree of the reduction in the Oswestry
Disability Index between preoperatively and at 24 months after surgery
in both groups. preop : preoperative, f/u : follow-up at 24 months after
surgery.

fore presume that if there are any factors, including the stress,
affecting the dynamics of the upper lumbar vertebrae, this would
lead to the herniations of the upper lumbar vertebrae.

Our results showed that the mean age was significantly higher
in the upper lumbar group compared with the lower lumbar
group. It has been reported that the age is one of the factors in-
volved in the pathogenesis of the upper lumbar disc hernia-
tion®'V. By contrast, Saberi and Isfahani'” reported that there
was no statistically significant difference in the age between the
upper and lower lumbar groups. Of note, however, these au-
thors defined the upper lumbar as the spinal level of L1-2, L2-3,
and L3-4. Moreover, the spinal level of L3-4 accounted for more
than half of total patients of the upper lumbar group. We have
therefore speculated that the age is one of the risk factors that
are involved in the pathogenesis of the disc herniation at the
spinal level of L1-2 and L2-3.

To date, many studies have reported that the upper lumbar
disc herniations have more variable clinical symptoms due to ill-
defined polyneuropathies"*”>!. Also, the present study showed
the same result. Our results showed that the incidence of auto-
nomic dysfunction was significantly higher in the upper lum-
bar group as compared with the lower one. Many studies have
reported that there is a significant correlation between the auto-
nomic dysfunction and the upper lumbar disc herniation'®. It
is well established that such correlation may arise from the ana-
tomical proximity between the conus medullaris and the upper
lumbar discs.

The number of patients with a past history of taking lumbar
surgery was significantly greater in the upper lumbar group as
compared with the lower one. In association with this, Sander-
son et al."! reported the same results. Some authors have report-
ed, however, that there is no significant difference in the number
of patients with a past history of taking lumbar surgery between
the upper and lower lumbar group®'?. According to these au-
thors, the upper lumbar vertebrae also included the L3-4 level
that accounted for more than half of patients of the upper lum-
bar group. It can therefore, be inferred that A past history of

lumbar surgery, affecting the dynamics of the spine, would be
related to the pathogenesis of the L1-2, L2-3 disc herniation.

In most of the studies about the upper lumbar disc hernia-
tions, the surgical outcomes have been evaluated for the spinal
level of L1-2, L.2-3, and L3-4. They are compared with those for
that of L4-5 and L5-S1. Albert et al. reported that 80% of pa-
tients with upper lumbar disc herniation had excellent or good
outcomes during a mean follow-up period of 2.6 years. Pasztor
and Szarvas® also reported that 93% of total patients with up-
per lumbar disc herniation achieved excellent or good early
outcomes, and 82% did excellent or good late ones. Sanderson
et al.'V proposed that there is a similarity in the clinical charac-
teristics between the L3-4 disc herniation and the lower lumbar
disc herniation. In addition, as mentioned above, good results
have been achieved because the good results at the spinal level
of L3-4 may obscure less satisfactory outcomes at the spinal lev-
el of L1-2 and L2-3. Theses authors compared the surgical re-
sults at the spinal level of L1-2 and L2-3 with those at the spinal
level of L3-4, thus reporting that the degree of the symptoms of
the leg and back pain was improved in 58% and 53% of patients
of lumbar disc herniation at the spinal level of L1-2 and L2-3,
respectively. In the L3-4 herniation group, however these values
were 94% and 87% in the corresponding order. On the other
hand, Kim et al.” reported that 81% of patients with the upper
disc herniation at the spinal level of L1-2 and L2-3 achieved ex-
cellent or good outcomes. Iwasaki et al.? reported a significant
improvement in surgical results irrespective of the operative
level in a series of 409 patients with lumbar disc herniations.
Unlike these reports, we evaluated the surgical outcomes based
on the degree of the reduction in the VAS scores of the back and
leg pain as well as of the ODI. This showed that the degree of the
reduction in the VAS cores of leg pain showed no significant dif-
ference between the two groups. Moreover, the VAS scores of
back pain were significantly improved in the lower lumbar group.
But this was not seen in the upper lumbar group. It means that
the back pain of the upper lumbar group was lesser improved
than that of the upper lumbar group. There was no significant
difference in the ODI scores between the two groups. Based on
these results, it can be inferred that we achieved good surgical
results regardless of the lumbar disc level. But we could not clari-
fy the reasons the back pain of the upper lumbar group was less-
er improved as compared with the lower lumbar group. Presum-
ably, the upper lumbar group may have a propensity of larger
laminectomy and larger medial facetectomy due to smaller lam-
inar width than the lower lumbar group. This may cause facet
joint injury that read to the change of the spinal biomechanics
despite a lack of radiological instability in the dynamic flexion/
extension. Besides, the upper lumbar group had a more inci-
dence of previous lumbar surgery. It may explain a lesser im-
proved postoperative back pain of the upper lumbar group than
that of the lower one. In general, the patients with lumbar sur-
gery have a propensity of back pain after surgery. However, the
preoperative VAS score of back pain of the upper lumbar group
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was larger than that of the lower one although the upper one had
a more incidence of the previous lumbar surgery. It might be due
to small series of patients in this study.

Limitation

The series of the upper lumbar group was smaller than that of
the lower one. So, the statistic comparison between the upper
and lower lumbar groups was not clear. If the series of patients
with the upper lumbar group were large, the results, especially
changes of back pain, might be changed. To clarify these prob-
lems, the larger series of patients should be analyzed and biome-
chanical factors, various anatomical factors such as the degree of
the facetectomy, characteristics of disc herniation should be in-
cluded in the future study.

CONCLUSION

Although we enrolled a small series of patients with upper
lumbar herniation in the current study, we suggest that the up-
per lumbar disc (L1-2 and L2-3) have different clinical charac-
teristics from those of the lower lumbar disc and these include
older age, a higher incidence of autonomic dysfunctions, and a
greater number of patients with a past history of taking lumbar
surgery. There were no significant differences in surgical out-
comes for leg pain between the upper lumbar group and the
lower one. The back pain of the upper lumbar group was lesser
improved comparing with that of the lower one.
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