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Influence of circadian variation on conservative management
of spondylolisthesis

Bassem G. El Nahass, Sc. D., RPT.
Department of Traumatology and Orthopaedic Physical Therapy, Faculty of Physical Therapy, Cairo University.

|  ABSTRACT |

Conservative management of spondylolisthesis is gaining acceptance over surgical
corrections. The circadian timing system is known to control the majority of human performances.
This study was carried out to investigate the effect of the circadian rhythms on the efficacy of a
conservative rehabilitation program for patients with spondylolisthesis. Sixty volunteer patients
were included in the study and randomly assigned to two groups. Both groups received the same
program of treatment but at different times of the day and for three months. The range of trunk
flexion, and the strength of the trunk flexors were measured for both groups before the program
started and immediately after the application of the program. The fingertip-floor test and the
isokinetic dynamometer were used for measurements. The results of the study showed that the range
of trunk flexion and the strength of trunk flexors were improved in both groups. In-group one it was
30.20 + 7.48 cm., and 48.40 + 15.03 N-m. respectively and became 4.83 + 6.97 cm., and 99.26
23.11 N-m. after the program was completed. In- group two the range of trunk flexion was 35.30
8.63 cm., and became 9.23 + 6.51 cm., and isometric strength was 45.26 + 13.98 N-m. and became
7296 + 17.80 N-m. The post treatment improvements were significantly higher in-group one
trained in the afternoon. No differences were found when time of testing was switched. This means
that the conservative management program is effective in treatment of spondylolisthesis, and the
circadian rliythms had a significant influence upon the program efficacy.

Keywords: Spondylolisthesis, conservative treatment, circadian rhythm, trunk mobility, trunk

strength.

ﬁ INTRODUCTION | fumbar erector spinae and hip flexors, weak
abdominal muscles, and in coordination of the
pondylolisthesis is a common cause of lumbar-pelvic rhythm™'* The degree and
low back dysfunction. It is common at progression of slippage are not necessarily
the level of Iumbosacral joint’. associated with the clinical symptoms, or

Forward slippage occurs when there related to the severity of mu::?oamﬁ.
are defective laminae and/or facets joints'®. Conservative  treatment of spondy-
The main clinical symptoms are back pain and lolisthesis 1s focused on controlling and
for sciatica, increased lumbar lordosis, tight minimizing anterior shear stress in the lower
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day the other group used to receive the
program.

B) Treatment

The exercise program included the
following: (1) Lower back muscles stretching
from hook lying position, (2) Lower back
muscles, hamstrings, and gastrocnemius
muscles stretching from long sitting position
with both feet supported on the wall and a belt
to keep both knees extended; (3) Iliopsoas
muscle stretching from supine lying position
with both lower limbs outside the lower end of
the treatment table, the therapist kept one
lower limb flexed and supported with his hand,
the other hand was used to stretch the iliopsoas
of the opposite hip; (4) strengthening of the
abdominal muscles from crock lying position
and raising the head; the exercise was repeated
raising the head and shoulders as a graduation;
and to a sitting position as a further
graduation.

All  the stretching exercises were
performed for thirty seconds and a rest period
of thirty seconds and for three repetitions®?.
The abdominal strengthening exercises were
performed to the target position, then to hold
for count of ten, relaxation for equal amount of
time, and were repeated for ten times each
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during the first three weeks, then the
repetitions was increased to 20 times for the
rest of the program. The strengthening
abdominal  exercises  were  performed
gradually; the first exercise during the first
week of the program, the second one was
added during the second week, and the third
one during the third week. The program was
performed three times a week for three
months. The first group performed the
program at 15:00-17:00 Pm, the second group
performed the program at 8:00-10:00 Am.

_ RESULTS |

Group one consisted of thirty subjects (6
males ad 24 females) mean age was 46.58
6.91 years. Group two consisted of thirty
subjects (8 males and 22 females) mean age
was 41.68 + 5.23 years.

The mean of pretreatment and post
treatment measurements of trunk active range
of flexion motion; and the maximum pain free
voluntary isometric contraction of the trunk
flexors were compared using the paired t-test
for each group, differences were considered
significant at P £ .05 (tables | and 2, Figs 1
and 2).

Table (1): Comparison between the pre and post treatment measurements of trunk flexion and trunk

flexors strength in group one.

Range of motion (cm.)™ Strength (N-M)*#
Pre Post Pre Post
treatment freatment treatment treatment
Range
minimum 15 0 25 66
maximum 45 25 90 160
Mean 30.20 4.83 48.40 99.26
St. deviation 7.48 6.97 15.03 2311
St. error 1.36 1.27 2.74 421
t-value 16.4254 -13.06211
2-Tail probability 0.0000%** 0.00003
*eentimeter. ** Newton/melers. **Fgignificant.
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The mean of post treatment
measurements of trunk active range of flexion
motion; and the maximum pain free voluntary
1sometric contraction of the trunk flexors were
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compared in the (wo groups using the unpaired
t-test, differences considered significant at P <
.05 (Table 3, and Fig. 3).

Table (3): Comparison between the post treatment measurements of trunk flexion and trunk flexors

strength in the two groups.

Range of motion (cm.)* Strength (N-m)**
Group one Group two Group one Group two
post treatment post treatment post treatment post treatment
Range
minimum 0 0 66 40
maximum 25 25 160 111
Mean 4.83 923 99.26 72.96
St. deviation 6.97 6.51 23.11 17.80
St. error . L27 1.18 4.21 3.25
t-value -2.525133 4.937423
2-tail probability 0.014 3%k 0.0000+**

*centimeter. ** Newton/meters. *¥gignificant.

i Group one
M Group two

cm
N-m.

Range of moticn

Isometric strength

Fig. (3): The mean values of the post treatment measurements of range of trunk motion and isometric

strength of trunk flexors of both groups.

Comparison of the same measurements
taken for both groups post treatment but at the
time of the day that the other group used for
treatment showed no significant differences
(P>.05) from the measurements taken at the
regular treatment time of the day for both
groups.

_ ~ DISCUSSION |

Spondylolisthesis leads to segmental
instability®. The mechanical imbalance of the
muscles leads to hypertordotic posture of the
lumbosacral region’, kyphotic deformity in the
sagittal plane of the sacrum’, incoordination of
the lumbar-pelvic rhythm'®, and restriction of
forward bending which is a combined lumbar
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