


MANUAL CORRECTION OF AN ACUTE LUMBAR LATERAL SHIFT: MAINTENANCE OF CORRECTION AND REHABILITATION

shown to result in superior outcomes
compared to a control treatment of non-
specific massage and general back care
advice'.

This case study (with a supported
video clip available atjmmtonline.com/)
describes the examination and manual
correction, using the method first de-
scribed by McKenzie?®, in a patient with
alarge right-side contralateral shift. Pro-
gressive treatment is outlined including
return to full high-level athletic func-
tion. The supplemental video allows vi-
sualization of the detailed instruction in
maintenance and prophylaxis, and the
interaction with the patient.

Patient Characteristics

History of Current Complaint

The patient was an athletic 41-year-old
male of Chinese descent. He worked as
a manager of a company and was a high-
level martial arts participant actively
engaged in teaching. He was referred by
a family physician in November 2007 to
a clinic of PHYSIOSOUTH Ltd, a pri-
vate physiotherapy group in the South
Island of New Zealand, and was seen the
day of referral. He presented with acute
left-sided low back pain three days after

FIGURE 1. Self-administered pain
drawing prepared at initial consultation.

Note: Lighter shade = “aching” or “dull” pain;
darker shade = “sharp” pain

FIGURE 2.
Erect AP
radiograph
acquired
three weeks
prior to initial
physiotherapy
consultation.

the onset of pain during a vigorous ka-
rate training session. The distribution of
his pain is depicted on a self-adminis-
tered shaded pain drawing (Figure 1).
The darker color represents sharp stab-
bing pain and the lighter color repre-
sents aching or dull pain. Pain intensity
was measured using 100mm horizontal
visual analog scales (VAS) where on the
left side of the scale, 0 equals no pain and
on the right side of the scale, 100 equals
worst imaginable pain. Three measures
were recorded: current pain = 58/100,
pain at its worst = 75/100, pain at its low-
est level = 34/100.

The pain was confined to the left
mid- and lower lumbar spine without
somatic or radicular pain referred into
the buttock or lower extremity. The pain
was aggravated by forward bending, sit-
ting, walking, coughing, and sneezing;
and it disturbed his sleep. Rising from
chairs was especially painful and diffi-
cult. Standing still and lying down pro-
vided the best relief. The patient re-
ported his bladder function was normal
and did not indicate any symptoms sug-
gestive of cauda equina compression. He
was aware that his trunk was shifted to
the right side in relation to his pelvis but
had been unable to self-correct it. He
had been taking ibuprofen, codeine, and

diazepam for pain relief on prescription
from his family physician. He reported
that his health was good and he had no
other medical condition. He had not had
any previous surgical intervention, and
his body weight had remained stable in
the preceding 12 months.

Prior to the current problem, the
patient had experienced one episode of
acute low back pain three months earlier
that followed a fall onto the left buttock
while snow skiing. The acute pain settled
but never completely disappeared. He
had returned to nearly full participation
in karate training by the time the current
acute episode started. Standard radio-
graphs were acquired three weeks prior
to the initial physiotherapy consultation
as part of an ongoing investigation of the
previous complaint. These radiographs
are represented in Figures 2 and 3.

Examination

The patient had difficulty rising from the
waiting room chair, and as he walked
into the consulting room, it was imme-
diately apparent the trunk was shifted
markedly to the right. The lateral shift
deformity was confirmed on inspection
(Figure 4) and the lumbar lordosis ap-
peared to be reduced from what might

FIGURE 4.
Posterior view
of right lateral
shift deformity
apparent at
initial
physiotherapy
consultation.

FIGURE 3. Erect
lateral radiograph
acquired

three weeks

prior to initial
physiotherapy
consultation.
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be expected. Establishing the presence
and sidedness of a lateral shift has been
subjected to a number of reliability stud-
ies with some earlier projects reporting
poor inter-examiner reliabity'>* and
later efforts such as those used in this
case study showing good reliability®*'.
He was able to walk on his toes and
heels, and the patellar and Achilles ten-
don reflexes were present, symmetrical,
and brisk. Range of motion was not
measured goniometrically, but move-
ments in all directions were severely re-
stricted by pain, except right lateral flex-
ion and right side gliding in standing
(MDT assessment of lateral flexion of
the lower lumbar spine), which ap-
peared normal.

Clinical Impression

According to the MDT classification
system, the acute onset of a contralateral
lateral shift and painful obstruction to
motions attempting to correct the shift
and restore extension lead to a provi-
sional diagnosis of mechanical derange-
ment*'**%_ When the patient is in se-
vere pain and the lateral shift deformity
is visually obvious, confirmation of de-
rangement by repeated movement test-
ing proceeds concurrently with imme-
diate intervention by initial correction
of the lateral shift. There is a high prob-
ability (in the order of 90%)* that the
presence of a directional preference to
shift correction and asymmetric exten-
sion procedures will be confirmed
within the first few treatment sessions?,
and that centralization of symptoms to-
wards the spinal midline will occur.
Based on this, a provisional diagnosis of
lumbar discogenic pain was reason-
able®”.

The absence of symptoms or signs
of radiculopathy (numbness, weak key
muscles or absent tendon reflexes) effec-
tively rules out nerve root compression.
Sacroiliac joint provocation tests were
not carried out since pain arising from
these joints is highly unlikely due to the
high specificity of centralization to dis-
cogenic pain®. Furthermore, there are
data indicating that sacroiliac joint pain
is not confirmed in the presence of these
findings****'. The expectation of rapid
pain centralization from previous expe-

rience also effectively ruled out the pos-
sibility of the lumbar zygapophysial
joint as a source of pain for the same
reasons™.

Treatment

The patient was seen four times in the
acute and subacute phase. The initial
consultation three days after acute pain
onset required 60 minutes for assess-
ment and treatment. On the third day
following the initial treatment, the pa-
tient was assessed as clinically stable.
Thirteen days after the initial consulta-
tion, he was reviewed again and he as-
sessed his recovery as 90% of full pain-
less function at that time. He was aware
of some movement at the base of the
spine on rising in the morning. On ex-
amination it was observed that during
standing flexion, there was a small lat-
eral deviation first to the right and then
to the left, rather than the expected nor-
mal smooth midline sagittal plane path-
way, with minimal left lumbar pain felt
at extreme end range of motion. Because
the patient was keen to return to high-
impact martial arts training and teach-
ing, he was referred to a physiotherapy
colleague within the PHYSIOSOUTH
Ltd. group for biomechanical assess-
ment and retraining based upon the
findings.

Interventions

Correction of the lateral shift deformity:
In some cases, the patient can self-cor-
rect a lateral shift following verbal in-
struction. In the present case, the shift
was very large, and manual correction
was commenced immediately because
self-correction attempts had failed.
There are two essential components of
achieving correction of the manual lat-
eral shift that must be undertaken in
strict sequence:

1. The patient stands with the feet
about shoulder-width apart, not to-
gether, and the therapist adopts a
position either sitting or standing
where the manual procedure can be
carried out comfortably. The thera-
pist applies repeated and sustained
side gliding mobilization by pulling

the patient’s hips and pelvis hori-
zontally while directing counter-
pressure to the trunk, again in a
horizontal plane. The patient’s near
side elbow is flexed to 90° and pro-
vides a buttress against which the
counter-pressure is applied at the
level of the lower lateral ribs. It is
important not to exert the counter-
pressure at the level of the shoulder
such that top-down lateral flexion
movement is imparted. The im-
pression the therapist and patient
should have is that a lateral shear-
ing motion is being imparted rather
than anatomical lateral flexion. Ini-
tially, the applied pressure is gentle
with rhythmic oscillations inter-
rupted by pressure sustained for a
few seconds. The therapist usually
feels a solid resistance to the ap-
plied side gliding pressure at first,
but over a period of time, which
varies from case to case, the resis-
tance appears to “soften” and a
greater range of motion is achieved.
This procedure is continued until
all obstruction to the side gliding
mobilization is cleared. Once full
correction of the lateral shift is
achieved, the second component of
the procedure follows.

2. Restoration of lumbar lordosis. The
patient is instructed to bend back-
wards while the manual shift cor-
rection is maintained. The patient’s
knees will flex to some degree for
balance, but this should not prevent
or substitute for achievement of
lumbar extension in the overcor-
rected position. This is also re-
peated in a rhythmical fashion until
as much extension is achieved as
possible.

In the current case, correction of
the lateral shift was achieved rapidly and
the increase in pain experienced with
the first corrective movements quickly
diminished and ceased. As extension
was restored in the overcorrected posi-
tion, the initial increase in pain quickly
subsided as well. During this process, it
is essential to instruct the patient to
breathe as normally as possible and not
hold the breath or perform a Valsalva
maneuver. Some patients report dizzi-
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ness/faintness, and in this event, the pa-
tient is supported to a nearby treatment
table and instructed to lie prone until the
sensation passes. These symptoms are
not evidence of harm, but perhaps of hy-
perventilation and are to be avoided if
possible. This patient did not experience
these symptoms.

Self-correction and maintenance of
lateral shift correction: The patient was
instructed in self-correction of the shift
and retention of the gain in lumbar ex-
tension range of motion by active move-
ments. The side gliding procedure may
be carried out in the free standing posi-
tion or against a wall, and in this case
both methods were taught. This was fol-
lowed by lumbar extension in the prone
position, then standing. It was crucial to
ensure that the patient understood the
necessity of learning the self-correction
procedure since stability of the correc-
tion is fragile in the first few days. This
patient was instructed fully about avoid-
ance of any lumbar flexion in any posi-
tion, avoidance of twisting or lateral
flexion movements towards the side of
the lateral shift, and avoidance of asym-
metrical standing with decreased
weight-bearing of the leg on the side of
pain. The strict flexion avoidance in-
cluded sitting with a full lumbar lordo-
sis. In the first few days, sitting was
avoided as much as possible, but when
necessary (driving to and from therapy,
eating meals, etc.), an exaggerated lum-
bar lordosis was maintained at all times.
Active abdominal bracing while stand-
ing and walking may also be taught to
assist in improving stability. Despite the
patient’s best efforts, it was usual for the
shift to return after the patient has left
the clinic, and the patient was instructed
to carry out the lateral shift correction
and restoration of lumbar extension at
least every hour, or more often if the
pain worsens, radiates away from the
spinal midline, or there is an awareness
of the shift returning.

Recovery of flexion: Within a few
days, careful re-introduction of lumbar
flexion was attempted and progressed
from an unloaded (supine) position to a
loaded (sitting or standing) position.
This period of flexion avoidance follow-
ing reduction of the lateral shift often
varies from a few days to a week or two,

depending on a number of variables
such as completeness of lateral shift re-
duction and recovery of lost lumbar ex-
tension; ability of the patient to retain
flexion avoidance in the first two or
three days; duration of symptoms where
longer duration usually results in longer
periods of flexion avoidance being re-
quired; severity of pain and the patient’s
ability to cope with it; other unknown
variables, e.g., some patients take longer
to stabilize than others despite appear-
ing able to manage the first few days
satisfactorily.

In this patient, recovery of flexion
was possible on the third day. Initial test-
ing in the supine position with the knees
to chest or flexion in lying exercise re-
vealed that after one set of ten repeti-
tions, there was significant improve-
ment in the range of standing flexion
without an increase in pain or a recur-
rence of the lateral shift. The patient was
instructed to continue the home exer-
cise program of two hourly side gliding
and extension exercises but to add ten
supine flexion exercises. Before doing
the flexion exercises, he was to check
that no obstruction to self-correction of
the lateral shift or lumbar extension had
recurred. Immediately after the flexion
exercises, he was to carry out lumbar ex-
tension and side gliding exercises to en-
sure that no recurrence of obstruction to
extension or of lateral shift had devel-
oped with the flexion exercises. In the
event of recurrence, he was to cease the
flexion exercises and return to the shift
correction and extension protocol until
review on the eighth day following the
initial consultation.

Recovery of strength and agility: By
nine days following the initial consulta-
tion, the patient had minimal pain, a
good return of spinal mobility in all di-
rections, and no evidence of the acute
lateral shift deformity. However, he was
keen to return to high-level martial arts
training and was aware that this requires
strength, agility, speed, and an ability to
tolerate tumbles and falls without re-
injury. On the fourth visit nine days after
the initial consultation, he was tested for
imbalances in core trunk endurance ac-
cording to the method of McGill***. If
indicated, a training program was to be
initiated to address these imbalances as

part of a progressive exercise program
aimed at a return to high-level, high-
impact athletic activity. Assessment of
trunk strength and endurance using the
McGill method is based on three simple
tests®>%:

1. Extension endurance: The Biering-
Sorensen test (Figure 5). The pa-
tient’s trunk was held extended be-
yond a bench support that reaches
to the pelvis while the legs were se-
cured. The maximum time he was
able to maintain this position was
recorded (112 seconds).

2. Flexion endurance (Figure 6). The
patient sat on the floor with hips
and knees partially flexed at an an-
gle of about 55°, the lumbar spine
in neutral and arms folded across
the chest. The maximum time he
was able to maintain this position
was recorded (250 seconds).

3. Lateral flexion endurance (Figure
7). The patient assumed a full side-
bridge position taking support on
one elbow/forearm and both feet
with the spine in a neutral position.
The maximum time he was able to
maintain this position was re-
corded for the right side (96 sec-
onds), and after a short rest for the
left side (80 seconds).

Calculations of flexion/extension
and right/left lateral flexion endurance
ratios were based on the test data. In this
patient, the flexion extension ratio was
2.23 indicating an imbalance towards
extension. According to McGill, values
less than 1.0 are desirable with 0.84 be-
ing normal for healthy young men®*.
The right/left endurance ratio was 1.2 in
favor of the right side. Differences of
0.05 between sides are considered ab-
normal. Right-side bridge/extension
and left-side bridge/extension endur-
ance ratios were calculated (0.86 and
0.71, respectively). According to McGill,
ratios exceeding 0.75 are considered
evidence of imbalance®*.

Outcome

The patient was seen by the gymnasium-
based therapist on 10 occasions between
early December 2007 and mid-February
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FIGURE 5. Test for trunk extensors

endurance (Biering-Sorensen).

2008 and instructed in exercises aimed at
restoring full strength and power in all
directions and addressing measured im-
balances. This was achieved, and by mid-
February 2008, he was seen by the author
for review. The patient reported that the
mild low back ache on rising in the
morning had ceased and that he was
fully engaged in martial arts training and
teaching twice a week. In addition, he
was attending the gymnasium 3 times a
week to complete a series of challenging
exercises, some of which are recorded on
the online video. He still experienced
some concern about minor feelings of
instability in that he could feel the lower
part of his back move at times. In the
opinion of the author, he was possibly
being hypervigilant regarding minor
sensations. This was discussed and the
patient was reassured that this did not
represent some inherent instability. On
examination, he had an excellent range
of pain-free motion in all directions with
smooth movement pathways without
any apparent movement impairment.
On September 1, 2008, approxi-
mately 9 months after first presentation,

the patient was reviewed by the gym-
based therapist and re-tested using the
three McGill tests for trunk endur-
ance’*. Flexion and extension endur-
ance were 195 seconds and 170 seconds,
respectively, and right and left lateral
flexion endurance were 140 and 110 sec-
onds, respectively. The flexion/exten-
sion ratio was 1.15; which indicated a
reduction of the earlier recorded imbal-
ance and an improvement of the exten-
sors. The right/left endurance ratio was
1.3 in favor of the right side. Right-side
bridge/extension and left-side bridge/
extension endurance ratios were 0.82
and 0.65, respectively. Extension endur-
ance had reduced and flexion increased.
Imbalances had decreased but persisted.

Following trunk endurance testing,
the patient was interviewed by the au-
thor and 12 minutes of the author’s in-
terview are available on the video. In
brief, the patient had experienced two
minor episodes of similar left-sided low
back pain with associated right lateral
shift. He was able to self-correct the shift
and abolish the pain in three days using
the skills and exercises taught during the

FIGURE 6. Test for trunk flexors endurance.

FIGURE 7. Test
for lateral trunk
musculature
endurance.

initial treatment period. He was able to
compete in an international martial arts
competition in July and experienced no
back pain at all. Good sitting posture
and maintenance of trunk strength and
endurance were reinforced. He was ad-
vised when it was appropriate to seek
further treatment and was discharged
from care.

Discussion

It must be emphasized that correction of
the lateral shift and the ability to return
to normal ranges of movement in this
case were very rapid. The patient’s com-
plete lack of fear and his willingness to
tolerate pain during shift correction
was unusual. It is rare to encounter cases
as easy to manage as this patient, and
longer time frames from 2 to 5 days
are the expected norm in this author’s
experience.

While the speed of recovery from
acute pain in this case was unusual, the
method and steps required are the same
for all patients presenting with an acute
contralateral lumbar shift. There are
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however, some caveats that must be em-
phasized in the interests of safety:

1. If the pain becomes progressively
worse and/or peripheralizes (radi-
ates further into the lower extrem-
ity) as shift correction and exten-
sion restoration proceed, the
procedure should be abandoned.

2. If the patient reports the develop-
ment or worsening of signs and
symptoms of radiculopathy (weak
key muscles, loss of tendon reflexes,
numbness) or cauda equina com-
pression (urinary retention, saddle
anaesthesia, sexual dysfunction,
loss of sphincter control), the pro-
cedure should be abandoned.

3. If correction of the lateral shift
component does not proceed as ex-
pected in that the trunk cannot be
pushed across the midline after one
or two days of persistence in ther-
apy and self-correction, it is likely
that the condition is, at least tem-
porarily, irreversible.

4. If the shift cannot be corrected, at-
tempts to restore extension are
highly likely to worsen or peripher-
alize the pain and the procedure
should be abandoned.

5. If the patient continues to feel nau-
sea or faintness during the attempt
of shift correction without im-
provement, less vigorous methods
of management should be at-
tempted, at least initially.

A satisfactory explanation for the
acute lateral shift remains elusive. In
1973, Finneson proposed that the topo-
graphical position of disc herniation in
relation to the exiting spinal nerve ac-
counts for the displacement®. In this
theory, protrusions that are sited medial
to the nerve root cause the trunk to shift
towards the side of pain (ipsilateral), and
protrusions lateral to the nerve root
cause the trunk to shift away from the
side of pain (contralateral)®. The reason
given is that the trunk position relieves
pressure on or irritation of the spinal
nerve*®317337 To this author’s knowl-
edge, there are three reports with data
able to evaluate this theory>'>". All
three failed to demonstrate validity of
the construct.

It is common to read radiology and
other medical reports of a lumbar sco-
liosis where the deformity is regarded as
evidence of muscle spasm. The hypoth-
esis that the lateral shift and other acute
deformities are caused by muscle spasm
seems well entrenched®**, yet there is
no evidence to support the notion. Mus-
cle spasm causes significant pain locally
in the muscles affected as any sufferer of
cramp will confirm. If muscle spasm
were a cause of the lateral shift defor-
mity, then the pain would invariably be
ipsilateral. This is clearly not the case in
the vast majority of patients with acute
lumbar deformities where the lateral
shift away from the side of pain is the
most common presentation, contrary to
what this theory would require. Paren-
thetically, if acute deformity were to be
caused by muscle spasm, the acute ky-
photic spine would be accompanied by
anterior pain (abdominal muscle spasm)
or have a hip flexion deformity (psoas
muscle spasm).

It is proposed that some form of
mechanical disturbance of the interver-
tebral disc is associated with the defor-
mity, if not its direct cause**'*'”"°. One
may hypothesize that a contralateral
shift is caused by a space-occupying disc
herniation pushing the trunk away from
the painful side whereas an ipsilateral
shift results from collapse of the upper-
most vertebra into a broad posterolat-
eral annular fissure or defect causing the
trunk to shift towards the painful
side'®*>?7. 'This hypothesis is purely spec-
ulative and needs further investigation.
While it is reasonable to presume that an
acute onset lateral shift is likely caused
by the disc mechanics proposed above,
serious medical conditions such as dis-
citis* or osteoid osteoma’ can present
with this deformity.

Bizarrely, an acute kyphosis with or
without a lateral shift is sometimes re-
ferred to as camptocormia and is consid-
ered to be an hysterical conversion state
or an unusual corollary to central ner-
vous system disease such as Parkinson’s
disease* . It is proposed that campto-
cormia is characterized by disappear-
ance of the deformity when the patient
lies down*. This phenomenon is fre-
quently seen in patients with acute lat-
eral shift® It is reasonable to expect that

patients with psychiatric disease will
suffer acute mechanical disc lesions that
may cause an acute deformity in similar
proportions to non-psychiatric patients.
However, the simple observation that an
acute deformity disappears on recum-
bency, i.e. unloading, does not logically
lead to a conclusion that a hysterical
condition is the cause. Porter and
Miller?, and Weitz* have demonstrated
that such deformities often disappear
when unloaded.

The method of manual shift correc-
tion as described above has been devel-
oped by McKenzie*'*¥, but other well-
known authors also have advocated its
use. Cyriax included it in the second vol-
ume of his two-volume text book se-
ries”, and Maitland described the tech-
nique as well*. Apart from the MDT
method of manual shift correction, the
only other documented treatment spe-
cifically aimed at correction is a mirror
image postural self-correction method,
the Harrison Method, which has shown
significant improvements in patients
with chronic back pain with associated
trunk list””. This method uses a sophisti-
cated imagery technique of-self correc-
tion but does not appear to be superior
to the McKenzie MDT method.

Further basic research is needed to
elucidate the causal mechanisms in-
volved in producing acute lumbar defor-
mities and their treatment. One such
study might compare the relative effi-
cacy of the Harrison Method versus the
McKenzie MDT method.

Conclusion

This paper reports on the use of the
McKenzie MDT method of treatment of
a lateral shift deformity associated with
acute unilateral low back pain with sup-
porting video to demonstrate the entire
process. The deformity was abolished
almost completely within an hour of the
initial treatment, and the acute pain was
relieved within 3 days. Rehabilitation to
high-impact athletic function was
achieved within 3 weeks and the patient
achieved full return of all function by 2
months. Long-term follow-up at 9
months revealed sustained benefit in
terms of pain, return of full function,
and an ability to manage recurrences.
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The explanation for the deformity re-
mains speculative, and research is
needed to determine causes and optimal
management strategies.

Online Video Parameters

The online video provides 13 minutes of
the initial consultation. Subsequent
treatments on the next 2 days (which
required about 30 minutes) are con-
densed into 8 minutes of video coverage.
A follow-up review occurred 8 days after
the initial consultation and is presented
by 8 minutes of video. By 9 days follow-
ing initial consultation, the patient had
minimal pain, a good return of spinal
mobility, and no evidence of acute lat-
eral shift deformity. The remaining ele-
ments of the video include endurance
testing as well as exercises taught and
practiced in the gym followed by 12
minutes of summative interview.
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