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Comparison of postural control in unilateral
stance between healthy controls and lumbar
discectomy patients with and without pain

Abstract Main problem: Previous
studies have demonstrated that sci-
atica patients have poorer postural
control than healthy controls and
that postural control remains un-
changed 3 months after lumbar
discectomy in sciatica patients. The
aims of the current study were to
investigate whether static balance
control recovers in pain-free discec-
tomy patients long-term after lum-
bar discectomy. Next is to determine
whether static balance responses of
asymptomatic and symptomatic
lumbar discectomy patients differed
from each other and from healthy
controls. In addition, the influence
of the extent of disc resection (uni-
lateral/bilateral removal) and the
side of operation on static balance
control were investigated. Methods:
Fifteen pain-free lumbar discectomy
patients, 23 lumbar discectomy pa-
tients with residual pain and 72
controls performed unilateral stance
tasks with eyes open and eyes closed
on a force plate were taken up for
the investigation. Three repetitions
of a 10 s unilateral stance test were
performed on each leg. Postural
sway was determined. Patients were
divided into three age groups.
Results: In the eyes open condition,
there was no significant difference
between postural sway of pain-free
lumbar discectomy patients and

controls (P=0.68), whereas balance
of patients with pain was signifi-
cantly worse than in controls
(P=0.003). In the eyes closed con-
dition, the sway in both groups of
lumbar discectomy patients was sig-
nificantly worse than in controls
(pain-free P =0.009/painful

P <0.001). No significant differences
were found in postural sway between
patients with unilateral and bilateral
disc resection. In unilateral stance on
the leg of the operated side, centre of
gravity sway was not significantly
different in the eyes open condition
compared to the eyes closed condi-
tion, whereas in stance on the leg of
the non-operated side, postural sway
was significantly lower in the eyes
open condition compared to the eyes
closed condition. In both conditions,
postural sway in the age group of
50-65 years was significantly higher
than in the age groups of 30—

39 years (eyes open P=0.005; eyes
closed P<0.001) and 40-49 years
(eyes open P=0.002; eyes closed
P=0.006). There was no significant
difference between the age group of
30-39 years and the age group of
4049 years (P=0.51). Conclusion:
As for long-term following lumbar
discectomy, there is no complete
recovery of postural control.
Patients seem to develop visual
compensation mechanisms for
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underlying sensory—motor deficits,
which are, however, sufficient in case
of pain relief only. Further study is

Introduction

Success rates of lumbar discectomy range from 56% to
as high as 91%, depending on the outcome measures
and follow-up period [1-3, 7-9, 11, 16, 20, and 34].
Residual complaints are, however, present in 28% [15]
to 74.6% [34] of the patients. In daily practice, these
patients are often left if standard technical examina-
tions are inconclusive. Little hope lies in the amelio-
ration of structural damage such as postoperative
fibrosis or nerve damage. One could, however,
hypothesize that functional instability of the lumbar
spine might play a role in the pathogenesis of residual
pain in failed back surgery patents, especially if com-
puted tomography (CT) or magnetic resonance imaging
(MRI) only show normal postoperative changes. Since
different components are contributing to functional
spinal stability, its quality is not easy to evaluate. A
specific condition in which functional stability is chal-
lenged is postural control or balance. Balance is a
measure of whole body performance, which relies on
three interacting sensory systems (vestibular, visual and
somatosensory system), on the motor output system,
and a central processing system [13]. Several studies
have identified impairment in postural control in pa-
tients with low back pain [18, 26]. A deficit in propri-
oception in the lumbar spine [32] and altered muscle
control [19, 23, and 25] accompanied by alterations in
the paravertebral musculature [6, 19] seem responsible
for poorer balance control in low back pain (LBP).
These alterations also affect the multifidus muscle,
which has been shown to be important for spinal sta-
bility [6].

Previous studies have demonstrated that sciatica pa-
tients have a poorer postural control than healthy sub-
jects [15]. Leinonen et al. [14, 15] reported that the
deficiencies in postural control in sciatica patients re-
mained unchanged for 3 months after lumbar discecto-
my. In this study, postural control measurements
consisted of two-footed and one-footed trials, in both
eyes open and eyes closed conditions, which were per-
formed 1 day before lumbar microdiscectomy and
3 months after the surgery. However, no long-term re-
sults were available in this study and patients with and
without residual complaints were not regarded sepa-
rately [15]. The aims of the current study were to
determine whether postural control recovers in pain-free
lumbar discectomy patients long-term after lumbar
discectomy, and whether balance responses of discecto-
my patients with residual back and/or leg pain differ

needed to determine the cause of the
balance disturbances in lumbar
discectomy patients.

Keywords Postural control -
Unilateral stance - Lumbar
discectomy - Visual compensation

from pain-free discectomy patients and control subjects.
In addition, postural sway of patients with a unilateral
disc resection was compared with postural sway of
patients with a bilateral disc resection. The effect of the
side of operation on balance in unilateral stance was
investigated in the unilateral discectomy group. The ef-
fect of age was also regarded.

Materials and methods
Subjects

One hundred and ten subjects, 38 lumbar discectomy
patients and 72 controls, participated in the study.

Discectomy group

Forty-three patients (24 males/19 females) were re-
cruited from the Department of Neurosurgery of the
Ghent University Hospital. Thirty-eight patients could
be included in the study. Standard lumbar discectomy
had been performed because of lumbar disc herniation
at the level L3-L4 in 1 (2.6%) case, L4-L5 in 16 (42%)
cases and L5-S1 in 21 (55%) cases. The disc resection
was unilateral in 19 (50%) and bilateral in 19 (50%)
cases. Patients were divided into three age categories:
30-39 years (39 patients (39%), mean 34 years),
40-49 years (34 patients (26%), mean 45 years) and
50-65 years (38 patients (34%), mean 55 years). Time
ranged from 42 to 83 months (mean 63 months) since
surgery. Patients were divided into a pain-free post-
discectomy group (n=15) and a post-discectomy
group with pain (n=23), based on pain anamnesis
and the results of a visual analogue scale for pain
(VAS). Twelve of the 23 patients with pain had
radicular pain (9 proximal pain, 3 distal pain) and 12
had pure low back pain (Table 2). Pain-free patients
had experienced nil or occasional back pain following
the operation, and scored 0-1.5 on VAS: the cut off
point was set at 1.5 since seven patients pointed a score
ranging from 0.5 to 1.5 on VAS, stating that this score
was no real pain, but rather reflected the awareness of
their back.

Controls

Seventy-two healthy controls (36 males and 36 females)
were recruited via diverse channels. Twenty-four persons
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were aged 30-39 years, 24 aged 4049 years and 24 aged
50-65 years.

Exclusion criteria

A CT of the lumbar spine (volume scan, L.3-S1) was
taken in each lumbar discectomy patient on the day of
postural testing to exclude patients with spondylolis-
thesis, spinal stenosis and recurrent disc herniation.
Overall exclusion criteria were a history of balance
problems, vestibular dysfunction, neurological impair-
ments [31], unresolved hip/knee/ankle/foot pathology
[19], use of medication [19] and scoliosis.

Five of the 43 discectomy patients were excluded
from the study: the first person reported symptoms,
which suggested recent onset of benign positional ver-
tigo, the second had a degenerative spondylolisthesis on
CT, a third person was excluded because of scoliosis, the
fourth had a history of a cerebral vascular assault, and
the fifth person took anti-depressants.

All participants read and signed an informed consent.
The study was approved by the University Ethics Board
of the Ghent University. Descriptive data of the healthy
controls and the included discectomy patients are men-
tioned in Table 1.

Procedure

Interview, clinical examination and questionnaires

All subjects were interviewed (medical history, current
complaints, use of medication).

Lumbar discectomy patients were examined, and
clinically observed motor deficits, sensory deficits and
reflex abnormalities were recorded. Slump length prov-
ocation test, Kemp’s test and Laseégue’s test were as-
sessed. Discectomy patients were asked to complete the
Quebec Back Pain Disability Questionnaire (QBPDS),
Dutch language version [29] and the Pain Catastro-
phizing Scale [30]. LBP and leg pain were measured on a
10-cm VAS. Descriptive data are given in Table 2.

Static postural control

Patients of three different groups were randomly invited
to perform the postural control tests. All tests were
under supervision of an independent examiner who was
blinded on patient’s operation and symptoms. Postural
control in unilateral stance, a test commonly used in
clinical practice to test balance, was preferred. Mea-
surements were made in a closed room, free from
external distractions and all procedures and instructions
were standardized. Postural sway in unilateral stance
was tested on a force plate (Neurocom Balance Master)
[22]. The patients stood barefoot on the force plate,
hands rested on the iliac crests. Foot position was
marked on the force plate. The right foot was lifted to a
standard height of 10 cm. This 10-s test was performed
three times with eyes open, and three times with eyes
closed. The same procedure was followed for the other
leg. The centre of gravity (COG) sway velocity (°/s),
which is the ratio of the distance travelled by the COG
to the time of the trial (10 s), was calculated for each
trial.

All balance tests were performed three times to test
for reliability. Intraclass correlation coefficients ranged
from 0.70 to 0.98.

Data analysis

Descriptive statistics show the patient characteristics
and clinical findings. One-way analysis of variance
(ANOVA) was performed to investigate significant dif-
ferences between controls, discectomy patients with pain
and pain-free discectomy patients (Table 1): indepen-
dent samples ¢-tests were performed to investigate dif-
ferences between the discectomy groups (Table 2).

A repeated-measures ANOVA with four factors was
performed to investigate possible differences in balance
among the three groups in four different conditions. The
two between-subject factors were “group” (with three
sublevels: controls, pain-free patients, painful patients)
and age group (30-39, 40-49, and 50-65 years) and two

Table 1 Mean age, gender and type of lumbar discectomy of controls and included discectomy patients

Controls Discectomy, no pain Discectomy, pain P-value

N 72 15 23
Age
Mean (years) 44.43, 5.d.=9.5 42.73, 5.d.=9.05 46.48, s.d.=9.5 0.42
Range (years) 30-65 28-61 31-62

Males 36 8 14 0.74

Females 36 7 9
Body weight (kg) 74, s.d. 16.1 79.4, s.d.=16.1 72.9, s.d.=8.8 0.73
Length (cm) 170.5, s.d.=8.7 173.1, s.d.=11.1 172.8, s.d.=10.6 0.51

Discectomy -

8 unilateral, 7 bilateral

11 unilateral, 12 bilateral




426

Table 2 Questionnaire scores and clinical characteristics of the lumbar discectomy patients

Discectomy, no pain Discectomy with pain P-value

N 15 23

Pain on VAS Mean 0.467, s.d.=0.58 3.7,s.d.=1.35
Range 0-1.5 2-6 0<0.001

Radicular pain 12

Low back pain 11

Time since surgery (months) 59, s.d. =13 66, s.d. =12 0.16

Motor No paresis 14 17 0.60
Paresis 1 5

Sensibility Normal 11 9 0.52
Abnormal 4 12

Reflexes Normal 12 8 0.093
Abnormal 2 12

Lasegue Positive 0 4 0.073
Negative 15 18

Kemp Positive 3 3 0.21
Negative 12 17

Slump Positive 1 S 0.43
Negative 14 17

Quebec Mean 1447, s.d.=11.7 31.65, s.d. 15.8 0.001
Range 0-36 5-61

PCS Mean 10.46, s.d.=7.46 15.81, s.d.=8.17 0.065
Range 0-23 2-33

within subject factors of “‘side” (left/right side) and
“condition” (open/closed eyes).

To investigate possible differences between healthy
controls, and patients with a unilateral and bilateral disc
resection, a repeated-measures ANOVA with five factors
was used. Three between-subject factors: “‘surgery” (no
surgery/unilateral/bilateral), “age group’ (30-39, 4049,
and 50-65 years) and “pain” (present/absent). The two
within-subject factors were ‘“‘side” (left/right unilateral
stance) and “‘condition” (eyes open/closed).

Unilateral discectomy patients were investigated
separately to evaluate possible differences in quality of
one leg stance on the ipsilateral side of the disc vs.
stance on the contralateral leg. A repeated-measures
ANOVA with four factors was used for this purpose;
“age group” and “‘presence of pain’ (pain/no pain) as
between factors and “‘side” (affected side/non-affected
side) and ‘“‘condition” (eyes open/closed) as within
factors. Least significant difference tests were per-
formed in case of significant interactions between two
factors.

The statistical analyses were performed with SPSS
10.0 software (SPSS, Chicago, IL), and statistical sig-
nificance was set as P <0.05.

Results

The healthy controls, the pain-free discectomy patients
and the discectomy patients with pain did not signifi-
cantly differ in age, gender, and height and body weight.

Time since surgery was not significantly different in
lumbar discectomy patients with and without pain. Only
QBPDQ score was significantly different between these
two groups (mean score of 14.47 in the pain-free disc-
ectomy group; 31.65 in the group experiencing residual
pain).

Comparison of controls, pain-free lumbar discectomy
patients and painful lumbar discectomy patients

In the first repeated-measures ANOVA, the factor
“side’” was not significant (left vs. right unilateral stance:
P=0.081). There was a significant interaction between
the factor “condition” and the factor ‘“‘age group”
(P<0.001), and between the factor “condition” and the
factor “group” (controls—pain-free discectomy—painful
discectomy: P=0.001).

Condition—group

In healthy controls, and in both discectomy groups,
COG sway was significantly higher in the eyes closed
condition than in the eyes open condition (P <0.001;
controls: eyes open 0.82°/s, eyes closed 3.20°/s; no pain:
eyes open 0.86°/s, eyes closed 4.25°/s; with pain: eyes
open 1.05°/s, eyes closed 4.43°/s).

In the eyes open condition (Fig. 1), mean postural
sway of the controls was significantly lower than mean
postural sway of the painful discectomy patients
(P=0.003). There was no significant difference between
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Fig. 1 COG sway in eyes open condition in controls, pain-free
discectomy patients and painful discectomy patients
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Fig. 2 COG sway in eyes closed condition in controls, pain-free
discectomy patients and painful discectomy patients

the controls and the pain-free discectomy patients
(P=0.68). There was a slight tendency towards lower
mean postural sway in the pain-free lumbar discectomy
group compared to the painful discectomy group
(P=0.085). In the eyes closed condition (Fig. 2), mean
postural sway was significantly lower in the control
group compared with both the painful discectomy
group (P <0.001) and the pain-free lumbar discectomy
group (P=0.009). There was no significant difference
between mean postural sway of the pain-free discecto-
my group and the painful discectomy group (P=0.69)
(Fig. 2).

Condition—age group

In both conditions, postural sway was in the age group
of 50-65 years (eyes open mean 1.05°/s, eyes closed
4.59°/s) significantly higher than in the age groups of 30—
39 years (eyes open P=0.005, mean 0.81°/s; eyes closed
P<0.001, mean 2.84°/s) and 40-49 years (eyes open
P=0.002, mean 0.8°/s; eyes closed P=0.006, mean
3.26°/s) Figs. 3 and 4. There was no significant differ-
ence between the age group of 30-39 years and the age
group of 4049 years (P=0.51).

In all age groups, postural sway was significantly
higher in the eyes closed condition compared to the eyes
open condition (P <0.001) (30-39 years: open 0.85°s,
closed 3.13°/s, 4049 years: open 0.79°/s, closed 3.79°/s,
50-65 years: open 1.10°/s, closed 4.96°/s).

Comparison of controls, unilateral discectomy
patients and bilateral discectomy patients

The factor ““side” was not significant (P=0.06). There
was a significant interaction between the factors “con-
dition” and “‘surgery” (P=0.026) and between the fac-
tors ‘“‘condition” and ‘“‘age group” (P=0.001). The
factor ““pain” was not significant (P =0.42).

Condition—surgery

As for healthy controls, in patients with a unilateral disc
resection and patients with a bilateral disc resection,
postural sway in the eyes closed condition was higher
than in the eyes open condition (P <0.001; controls:
open 0.82°/s, closed 3.20°/s, unilateral: open 0.89°/s,
closed 4.46°/s, bilateral: open 1.01°/s, closed 4.22°/s).

1,2

0,8 -
0,6 -

0,4 -

COG sway (deg/s)

0,2 4

eyes open

0 30-39y @ 40-49 y m 50-65 y

Fig. 3 COG sway in eyes open condition in the age groups of 30—
39, 40-49 and 50-65 years
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Fig. 4 COG sway in eyes closed condition in the age groups of 30—
39, 40-49 and 50-65 years

In the eyes open condition (Fig. 5), postural sway
was significantly higher in bilateral discectomy patients
than in controls (P=0.025). There was no significant
difference between controls and unilateral discectomy
patients (P=0.44), or between unilateral and bilateral
discectomy patients (P =0.28).

In the eyes closed condition (Fig. 6), postural sway
were significantly lower in the control group compared
with both the unilateral discectomy group (P <0.001)
and the bilateral discectomy group (P =0.005). There
was no significant difference between the unilateral
discectomy patients and bilateral discectomy patients
(P=0.60).

COG sway (deg/s)
e o o =
> o o = T

o
N
L

o

eyes open

O controls @ unilateral m bilateral

Fig. 5 COG sway in eyes open condition in controls, unilateral
discectomy patients and bilateral discectomy patients

Condition—age group

In both conditions, postural sway in the age group of
5065 years was significantly higher than in the age
groups of 30-39 years (eyes open P=0.016; eyes closed
P<0.001) and 4049 years (eyes open P=0.004; eyes
closed P=0.044) Fig. 3.

In the three age groups, postural sway was higher in
the eyes closed condition compared with the eyes open
condition (P <0.001; 30-39 years: open 0.88°/s, closed
3.20°/s; 40-49 years: open 0.78°/s, closed 4.06°/s; 50—
65 years: open 1.13°/s, closed 5.08°/s).

Unilateral discectomy: operated side vs.
non-operated side

Regarding only unilateral discectomy patients, the
interaction between the factors “affected side”” and ““age
group” (P=0.009) and the interaction between “‘affected
side” and “‘condition” (P=0.001) were significant. The
factor ““pain” was not significant (P =0.42).

Affected side—condition

In the eyes open condition, postural sway was signifi-
cantly higher in unilateral stance on the leg of the
operated side compared to the non-operated side
(P<0.001; operated side 4.38°/s, non-operated side
0.91°/s). In the eyes closed condition, there was no sig-
nificant difference between stance on the leg of the op-
erated side compared with stance on the leg of the non-
operated side (P=0.94, operated side 4.45°/s, non-
operated side 4.49°/s).

5,5 4
5
4,5
4
3,5
3
2,5
2 ]
1,5 4
14
0,5 -

4,46

4,22

3,2

COG sway (deg/s)

eyes closed

O controls @ unilateral M@ bilateral

Fig. 6 COG sway in eyes closed condition in controls, unilateral
discectomy patients and bilateral discectomy patients



429

5,5 4

4,5
4 4
3,5

2,5 4
2 |
1,5 4
1
0,5 4

COG sway (deg/s)
w

operated side healthy side

O eyes open M eyes closed

Fig. 7 COG sway in stance on the leg of the operated side vs.
stance on the leg of the non-operated side in eyes open and eyes
closed conditions

In unilateral stance on the leg of the affected side,
COG sway was not significantly different in the eyes
open condition compared to the eyes closed condition
(P=0.87; eyes open 4.36°/s, eyes closed 4.45°/s) (Fig. 5).
In unilateral stance on the leg of the non-operated side,
postural sway was significantly lower in the eyes open
condition compared to the eyes closed condition
(P<0.001; eyes open 0.91°/s, eyes closed 4.49°/s)
(Fig. 7).

Affected side—age group

In the three age groups, postural sway was significantly
higher in stance on the leg of the ipsilateral side of the
disc resection (30-39 years: P=0.007;, operated side
3.19°/s, non-operated side 2.36°/s; 40-49 years:
P<0.001; operated side 4.72°/s, non-operated side
2.59°/s; 50-65 years: P <0.001; operated side 5.30°/s,
non-operated side 3.14°/s).

Postural sway in unilateral stance on the leg of the
operated side was significantly lower in the age group of
30-39 years than in age group of 50-65 years
(P=0.004). There was a tendency towards significant
lower postural sway in age group of 30-39 years com-
pared to that of 40-49 years (P=0.05) (Fig. 7). The
difference between age group of 40-49 years and age
group of 50-65 years was not significant (P =0.45).

There were no significant differences among the three
age groups in unilateral stance on the leg of the non-
operated side.

Discussion

The current study aimed at testing postural control in
lumbar discectomy patients and healthy controls.

Unilateral stance was preferred: this condition is known
to challenge balance, and is a commonly used test for
balance in studies [15, 17] and in clinical practice. Since
pain itself is a known cause of balance disturbances [4,
18], it was necessary to select a group of surgical pa-
tients, who were completely relieved from pain following
surgery. The selection of this group was particularly
difficult since patients also had to have been spared from
health problems with possible influence on balance.
Surgical patients with residual pain were also tested to
investigate the difference in postural control with con-
trols and with the pain-free lumbar discectomy patients.
Two significant differences in patient characteristics were
found between the two patient subgroups: the Quebec
score was significantly higher in subjects with pain, and
Laségue’s test was significantly more positive in the
group with pain.

Comparison of controls, pain-free lumbar discectomy
patients and lumbar discectomy patients with pain

Condition—group

In healthy controls and in both lumbar discectomy
groups, postural sway in the eyes closed condition was
higher than in the eyes open condition, due to the ab-
sence of visual compensation. The eyes closed condition
has previously been shown to be a greater challenge to
the proprioceptive system [15, 18, and 26], and is an
appropriate condition to uncover latent balance dys-
functions.

In both eyes open and eyes closed conditions, mean
postural sway of the controls was significantly lower
than mean postural sway of the discectomy patients with
pain. There was, however, no significant difference be-
tween the controls and the pain-free discectomy patients
in the eyes open condition, and there was a tendency
towards lower mean postural sway in the pain-free
lumbar discectomy group compared to the painful
discectomy group (P=0.085), which was not present in
the eyes closed condition (P=0.688).

It thus seems that long-term after lumbar discectomy,
impaired postural control is reversible in conditions that
only slightly challenge balance. In pain-free patients, the
balance disturbances seem to be discrete and they can be
compensated by the visual system. In the eyes closed
condition, postural sway in the pain-free lumbar disc-
ectomy patients relatively augmented more (mean of left
and right side: 395%) than in controls (288%) and in
discectomy patients with pain (318%), resulting in a
significant difference between controls and pain-free
discectomy patients.

In lumbar discectomy patients still suffering from
pain, two factors seem to negatively interfere with
proper balance responses: the above-mentioned latent
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disturbances, which are also present in the pain-free
lumbar discectomy patients, and patients with presence
of pain. It is hypothesized that the presence of pain
causes additive disturbances of the balance control sys-
tem, and overrules the visual compensation.

However, the actual cause of the postural distur-
bances in these patients cannot be derived from the
current data. They could have been installed pre-oper-
atively, as a consequence of disc herniation [15] and
chronic LBP [17-19, 21, and 26], and never have com-
pletely disappeared; they could be related to muscle
deconditioning or muscle inhibition, or to operatively
induced changes [5, 10, and 31]. The latter seems un-
likely since in a study comparing pre-operative and 2-
month post-operative balance-testing, postural control
was not worse (remained unchanged) after surgery [15].
The authors considered that the recovery of postural
control could even have been still taking place. In the
current study, postural control was evaluated at least
42 months after operation, and no changes were to be
expected as a consequence of post-operative tissue
healing. In contrast to Leinonen’s study, postural con-
trol of lumbar discectomy patients was in the eyes open
condition similar to that of controls in case of absence of
pain, which suggests a partial recovery of balance.
Therefore, it seems plausible that not the surgical
intervention, but rather a combination of multiple fac-
tors may contribute to ongoing postural control deficits
after lumbar discectomy, such as proprioceptive dys-
functions [15], impaired feed-forward control [14], and
psychological factors related with earlier pain experi-
ences.

Condition—age group

The higher postural sway in the oldest patient group
was expected: postural control is long known to be-
come more disturbed with advancing age [27]. The
increased postural sway in unilateral stance with age is
in accordance with similar findings in previous studies
[12, 33].

In all age groups, COG sway was again higher in the
eyes closed condition than in the eyes open condition.

Comparison of healthy controls, unilateral
discectomy patients and bilateral discectomy patients

No significant differences were found between unilateral
and bilateral disc resection.

In theory, a unilateral disc resection differs from a
bilateral one in the surgical approach and in the
amount and location of disc tissue removed. In bilateral
disc resections, muscle and ligament damage is likely to
be more present than in unilateral disc resection, since

the paraspinal muscles are stripped of the spinous
process on both sides, and the ligaments can be bilat-
erally harmed. A difference in surgically induced dam-
age of proprioceptors might thus be expected. The
difference in muscle damage may however have been
less present in our study population since a bilateral
muscle spreader was used in the majority of the uni-
lateral disc resections.

As a consequence of a difference in the amount and
the location of disc tissue resection, the degenerative
processes following a unilateral discectomy might differ
from those following a unilateral discectomy. It was
hypothesized that long term following unilateral disc-
ectomy, the degenerative changes would have been
more pronounced on the ipsilateral side compared to
the contra lateral side. However, CT scans showed only
minor changes in disc height on the operated side
compared to the non-operated side in 17 of the 19
unilateral discectomy patients. In six patients, an an-
tero-posterior difference in disc height was present, but
there was no left—right difference. In seven patients, the
disc on the level of operation had completely disap-
peared.

In accordance with previous findings, postural
sway was again significantly higher in the age group of
5065 years compared to the age groups of 30-39 and
4049 years. In the three age groups, postural sway in
the eyes closed condition was higher than in the eyes
open condition.

Unilateral discectomy: operated side vs.
non-operated side

Affected side—condition

In Leinonen’s study, body sway was not associated with
the side of sciatica in the one-footed test [15]. In the
current study, COG sway was significantly higher in
unilateral stance on the leg of the operated side com-
pared to the non-operated side in the eyes open condi-
tion. Unilateral discectomy patients seem capable to
overcome postural disturbances by visual compensation
mechanisms in stance on the healthy side, but not in
stance on the operated side. The presence of pain was
not a significant factor for postural sway in this series.
Since a bilateral muscle spreader was used in unilateral
discectomy patients, the iatrogenic muscle damage was
similar and was on both sides. The current study is
therefore in favour of other mechanisms than iatrogenic
muscle damage as the cause of balance disturbances.
Psychological factors related with earlier pain experi-
ences might, however, play a role: these patients have
mainly experienced unilateral leg pain, and perhaps this
former experience influences balance responses in a
complicated manner.
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Affected side—age group

In the three age groups, postural sway was significantly
higher in stance on the leg of the ipsilateral side of the
disc resection. A higher postural sway with advancing
age was seen, but somewhat unexpectedly only on the
side of the operation.

Conclusion

In lumbar discectomy patients, postural sway in unilat-
eral stance is influenced by age, the presence of pain and

the side of former disc herniation. Long-term following
lumbar discectomy, there is no complete recovery of
postural control. Patients develop visual compensation
mechanisms for underlying sensory—motor deficits,
which seem, however, sufficient only in case of pain relief.

The maintenance of whole-body postural balance is a
complex task, and recovery of postural control in sci-
atica patients seems likely in case of pain relief by the
surgical intervention. Further study is needed to inves-
tigate the cause of balance deficits in lumbar discectomy
patients.

. Dvorak J, Guachat MH, Valach L
(1988) The outcome of surgery for
lumbar disc herniation: a 4-17 years
follow-up with emphasis on somatic
aspects. Spine 13:1418-422

ted and externally disturbed two-footed
postural control in patients with chronic
low back pain and healthy control
subjects. A controlled study with
follow-up. Spine 23(19):2081-2089
(discussion 2089-2090)
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