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Effect of Soft Tissue Mobilization on Lumbar and Pelvic
Posture in Chronic Mechanical Low Back Pain

Samir A., Saﬁbahi, Ph.D.
Department of Basic Science, Faculty of Physical Therapy, Cairo University.

Myofascial release (MIR) is the stretching of the fascia regardless the muscle course. MFR is
used to overcome myofascial restriction and therefore muscle spasm with reducing pain and
regaining body alignment. Spray-stretch technique (SST) is a passive stretch of the muscle in which
the simultaneous application of a vapocoolant spray is administered to the skin overlying the
affected muscle. The aim of this study was to investigate the effect of MER and SST on the lumber
and pelvic ﬁlosture in chronic mechanical low back pain (MBP). Eighty participants participated in
this study (412 male and 38 female). Their age ranged between 20-40 year-old. This current study
indicated the following: 1) A combination of both techniques of therapy had the greatest
significance in improving AROM and pain reduction in patients with MBP. 2) The relationship
between Iumbo-sacral angle changes towards normal had no relations with improvement of AROM
of lumbosacral area or pain perception. MFR had the greater effect than SST on improving motion
and reducing pain in patients with MBP.
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he |fascia has a supporting role of the
torso and can be the main source of
pain as a response to tension and
inflammation. The interrelationship
between fascia and muscles in lumber and
pelvic areas, may cause deviation of lumber
and pelvic alignment. The anatomical inter-
relationship |between fascia and muscles in
lumber and! pelvic areas creats a conflect
estimation @ detect the cause of MBP, if it is
caused by fascial restriction or muscle spasm'.
Also the inﬂer-relationship between posture of

- lumber spine and pelvis is necessary for the

physical therapist to treat both parts as one
functioning unit'*. Different techniques for
soft tissue have been arisen nowadays in
conjunction with other modalities for treatment
of muscle-fascia disorders in myofascial pain
dysfunction syndrome. This multidiscipli-
nary approach of assessment and treatment
demonstrates the importance of treating fascial
system as one part of other soft tissue’s
system, Myofascial release is the stretching of
the fascia regardless the muscle course’.
Spray-stretch technique (SST) is a passive
stretch of the muscle in which the
simultaneous application of a vapocoolant
spray to the skin overlying the affected
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muscle’®, The aim of this study was to
investigate the effect of MFR and SST on the
lumber and pelvic posture in chronic
mechanical low back pain (LBP).

Design

It was a 3x4 pretest - posttest with repeated
measurement design. The pretest was the base
line for all dependent variables. Posttest 1 was
recorded after all participants have received six
sessions included all evaluations except
lumbo-sacral angle (LSA) and arthropometric
measurements. Posttest 2 after completion of
twelve sessions and included all evaluations
except anthropometric measurements,

The dependent variables are pain percep-
tion, active range of motion (AROM) (forward
flexion and lateral bending), pelvic tilting and
lumbo sacral angle LSA. The independent
variables are MFR, SST, and MFR and SST.

Pain perception was measured by verbal
numerical scale (VNS). Forward flexion and
lateral bending of lumber spine was measured
by the pleurimeter V-inclinometer. Pelvic
tilting was measured by pelvic tilt device.
Lumbosacral angle (LSA) was measured via
plain lumber spine radiographs.

Sample

Eighty participants participated in this study
(42 male and 38 female). Their age was
between 20-40 years old. All participants were
selected to exclude obese subjects (body mass
iIndex not more than 31 Xg/m2), any
congenital abnormalities (e.g. sacralization) or
structural discrepancy and any other medical
problems that may interfere with the findings
{(colon or kidney problems ..etc.). No
participant with any previous lumber operation
was selected.

They were equally and randomly grouped
into four groups (twenty participants each).
Group 1. (control group). 20 participants in
this group received twelve| sessions of
superficial heat in form of electric heating pad

for ten minutes for lumbar and p‘elvic areas.

Group 2: 20 participants re‘ceived twelve
sessions of MFR for the lumbar and pelvic
areas, followed by superficial heat in form of
electric heating pad for ten minutes.

Group 3: 20 participants received twelve
sessions of SST followed by superficial heat in
form of electric heating pad for ten minutes.
Group 4: 20 participants received twelve
sessions of MIR and SST, followed by electric

heating pad for ten minutes.

Material

1. Ethylchloride spray
2. Verbal numerical scale (VNS).
3. Plain lumber spine radiograpﬂ.

Equipment

Pleurimeter V- inclinometer and pelvic tiit
device.

Evaluative Procedure

Verbal Numerical Scale (VNS) was used for
assessment of pain. The patient was allowed to
choose a number between | 1-10 which.
represent his pain intensity.
Range of motion of lumbar spine.
1. Forward flexion (FF). Participant in stride
standing  position, the pleurimeter V-
inclmometer was supported at the level of L4
L5, and adjusted on zero, while both sides of
i's arms were kept in contact with spine
through  adjustable elastic | band. The
participant was instructed to lean forward as if
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trying to touch the ground with both knees
extended.

2. Side bending. From the same previous
starting p#)sition and after changing the
position of the pleurimeter from the central
part of the fumbar spine to the lateral aspect of
the trunk. |The participant was instructed o
keep back| closed to the wall and to lean
sideward as if touching the lateral aspect of the
knee with fingers.

Pelvic Tilt. The participant was in stride
standing pesition with back supported against
wall. The anterior superior iliac spine (ASIS)
on both sides were marked by a greasy pencil.
The stand’s length of the device was adjusted
to suit the| height of the participant and the
arms were| opened to touch the ASIS. The side
deviation was detected through the movement
of the bubble and the degree of deviation was
detected by the pleunmeter.

Measurement of LSA. From the lateral view
of the plai 1 lumbar spine radiograph, LSA was
calculated by drawing a horizontal line, that
meets a line drawn through the supernor

surface of thie sacral base °.

Treatment Procedure

Electric heating pad. Heat not exceed 50°C as
controlled by the attached thermometer for 10
minutes.

MPFR: Cross-hand technique was applied for
lateral abdominal muscles, quadratus lum-
borum, er‘f:ctor spinae and latissimus dorsi
muscles to stretch the fascia. Positioning the
patient in| side lying position with a pillow
under the |patient’s hip is to exceed stretch of
the fascia, Sustained pressure was applied
following | the tissue three dimensionally,
barrier upon barrier for a minimum of two
minutes or until a release occurred. A knuckle
stroking téchnique was applied to stretch the
tensor fascia.lata and Tliotibial band till the
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knee. A knuckle was applied around and
behind the greater trochanter of the femur for
the fascia of piriforms muscle. For the anterior
fascia of thigh, the patient was in supine
position with the thigh kept in abduction and
extension. For psoas release, the patient was in
supine position and the therapist stood near the
affected side. With the extended fingers, the
therapist applied pressure with finger ups.
deep into psoas muscle, one inch lateral to
umbilicus. The therapist then used a transverse
strummniing technique on the %)soas firmly and
carefully throughout its length

SST. This technique was done using
Ethylchloride spray over erector spinac,
quadratus Lumborum, iliopsoas, tensor fascia
lata, Piriformis, gluteus maximus, and
hamstring muscles. The muscle was putina
stretched position according to its anatomical
direction. The jet stream of spray was applied
in slow parallel sweeps from the origin 10 the
insertion of the muscle. As the muscle tension
was released the therapist gently increased
stretching of the muscle gradually and slowly.

Data Analysis

The statistical analysis of the dala were
conducted by using analysis of variance
(ANOVA), while comparing the values pre
and post-test using the t-paired test.

The cormrelation coeffeicient and its signifi-
cance between the investigated parameter pre-
test, post test 1 (after 6 settings) and post-test 2
(after 12 settings) for the four groups was
used.
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Pain perception: Table (1) and [igures (1)
showed the mean and standard deviation of the
pain  value in the 4 investigated  groups.
Comparison ol the values between the 4

eroups

was shown using ANOVA  while

comparing  the values pre and post test of cach
eroup was shown using the “t” paired test. As
regarded the pretest values of pain in the 4

aroups

showed

(F=1.804, p>0.1).

noe

significant  difference

2 was
[><:0.05),

P<0.001), but  with post-est
signifacntly corrclated (r= 0,348,
In group [ (SST): pain values pre-test scores
corrclated significantly with post-test 1 (r

0886, P<0.001). and with posl-test 2 {r =
(.789, P<0.001).
In group IV (MFR=SST: pain values in pre-
test scores correlated significandy with posi-
testl (r=0.681, P<0.001), but with post-test 2.
it was not significantly correlatcd (r = 0.04.
P<0.05).

0ol

The statistical analysis of
the results of the current study revealed that in

group 1. pain  values pre-test corrclated
significantly  with posttest 1 (r = 0.948,

P<0.00) and with post-test 2

P<0.001).

(r = 0,892,

I group II: pain values pre-lest correlated
significantly  with post-test 1 (r = 0.639,

So, pain reduction was noticed sig
group IV (MFR+SST) more than
and much less in group 1 (control
L and 2. This means that applicalid
have

SST  may

and  muscle

on  pain

a double clic
reduction than every technigue
may be due to the clleets of stre

rece

onificantly in

i group |

} N post-1est

nol MER -

¢loon pain

afone. This

tehing lascia

0,3
plors -

Tuble (1) : Pain assessment in the 4 investizated groups including pre-test, post-testi and posi-test..,
Group 1 Group 1I Group 11t Group 1V r P
{Cont.) {MFR) (55T {MFR+ SST)
Pre-test Mcan 6.2750 6.00 6.33 7.025 [.864 o0
S.D *i.3130 +  1.606 + l.6l3 = 1219
Post-test, Mean 6.0500 4.000 5.573 4223 6465 S
- S5.D + 17014 + 1.539 + 2.104 + 1.674
t paired 1.6303 6.6862 3.4444 10.1885
P > 0.0500 < 0.00[* < 0.005* < 0.001%
% change 1 3.5900 33300 1122 1 39.86
Post-test, Mean 5.9000 |.475 4. 100 0.300 54928 1< G0TF
S.D + 1.6430 + 1602 : 1.675 t 0.874
1 paired 22104 11.0487 9.4047 19,4566
r <0.0200% < 0.0010% < 0.001* < 0.001*
" change 1-5.9800 b 75.4200 135.43 192,85
Difference | Mean 3.2250 2.0000 -0.775 22.800 23188 S0 *
Lyifterence 2 5.D +0.6170 + 1.3380 + 1.0l £ 123
Maan 193750 4.5250 225 -6.53 [t A R
D £0.7590 + 1.8320 £ 107 £ 150
S =standard deviation. Fratio value for one-way analysis of variance (ANOVA)

I* = probability.

*

Significant
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Figure (1) Pain assessment in the four groups
including pre-test, post-testl and post-test2.

Pain reduction is noticed significantly in
group IV (MFR+SST) more than in group III
and much less in group I (control) in post-testl

and 2. This
SST may

means that application of MFR +
have a double effect on pain

reduction than every technique alone.

AROM:
Forward
was

flexion (FI). In group 1 (control) it
noticed that

FF in pre-test values
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correlated significantly with post-test) (r =
0.938, P<0.001) and post-test: (r = 0.918,
P<0.001). After application of MFR pre-test
values correlated sigmificantly with post-test,
(r = 0.654, P<0.005) and with post-test  (r =
0.516, P<0.02). In group Il (SST).

Left lateral bending assessment in the four
investigated groups shows signilicant results
afier post-test| g2 in comaprison with pre-test
Scores.

Right lateral bending assessment (RLB).
Comparison of values between the 4 groups
using ANOVA showed nonsignificant results
after post-test one (F=0.84, P>0.4). After
completion of twelve settings, (post-lesi2)
showed significant  variations  toward
normlization in group IV more than other
groups (F=38.32, P<0.001).

Thus 6 settings, using the paired t -tesi,
increased the right lateral bending by 10.5%,
35.5%, 17.2% and 51.2% in groups L IL. il
and I'V respectively.

Table (2) : Forward flexion assessment in the 4 investigated groups including pre-test, post-testl
and posi-test2.
Group I Group II Group II1 Group IV F P
(Con.) {MFR) (S5T) {MIR -+ S5T)
Pro-test Mean 35.15 29.55 30.85 34.00 0.587 X
$.D +8.42 +18.12 11603 + 16.79
Posttest Mean 3805 49.15 38.75 53,10 6,245 < 001
S.D +9.21 + 1461 + 1553 +°13.65
¢ paired 4.04 6.2654 64515 6.7026
P <0.001% < 0.001* < 0.001* < 0401%
% change 1823 1 66.3 1256 1106.6
Post-test2 Mean 3945 + 655 & 510+ 70.25 = 37.027 < .001*
‘ 8D 896 10.25 13.44 499
1 pawred 5.4085 10.3383 $.007 11.2553
P <0.001% < 0.008* < 00017 < 0.001*
%o change 112.23 11217 T 653 1106.6
Difference L Mean 2.9 19.6 7.900 19.10 13.87 < Q0L*
S.D + 321 + 1399 + 548 £ 1274
Difference 2 Mean 430 35.95 20.15 36.25 31.72 < .Q01*
5.D + 3.56 s 15.55 + 1125 + 1440
S.D = standard deviation. F ratio = value for one-way analysis of variance (ANOV A)

P = probability.

*

= Significant
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@ure (2) Forward flexion assessmentin the 4
investigated groups including pre-test, post-testl

and post-test2.

Pelvic tilt (PT): It was noticed in this study

that

some patients started treatment with

normal pelvic tilting, even there were a loss in

FI' or R and LLB RROM. Also, most of these
paticnts had a unilateral spasm or fascial
restriction in lumber spine, and/or pelvic tilt.
PT assessment in the 4 investiogated groups
showed a significant improvement after post-

Lumbosacral angle (LSA) (Table 3):

test 1 (F=7.043, P<0.001) and posi-test 2 (=
8.48, P<0.001). The percentage |decrease in
pelvic tilt values were 13.9, 89.6, 78.2 and
98.7 respectively.

The LSA showed more changes in group
IV, I, Il and Irespectively. Thelexplanation
of the changes is the same as in FFjand LB and
petvic tilt. The changes after application of
SST was more than after MFR. This may be
duc to the effect of relaxation of the
superficial; as  well as deep muscles in
Lumbosacral area followed application o SST.

The corrclation study between the valucs ol
pre-test and posi-test 1 and 2 in pain, forward
flexion, right and left lateral bending, pelvic
tlt and Ilumbosacral angle during assessment
in the 4 investigated groups showed that a
combination of both techniques MFR and $ST
had the greatest significant | effeci in
improvement of mechanical back pain (MBP).
MI'R had the sccond significant |effect, SST
had the least significant effect in improvement
of MBP but more than control group. This is
shown i1 table (3).

Table ( 3 ) : Lumbosacral angle assessment in the 4 investigated groups including pre-test, and post-test.

Group 1 Group I Group I Group 1v F P
{(Con.) {MFR) (SST) {(MIR + 558T)
Pre-test Mean 38.00 42.13 42.70 42.65 1.455 >0.2
S.D + 775 £ 9.10 + 849 * 647
Post-test Mean 37.70 40,15 40.30 3820 0.773 =105
S.D + 777 £ 845 £ 8.02 + 5363
t paired 1.1388 3.9383 6.8388 74126
p > 0l < 0.00L* < 0.00* < 0.001*
%o change 108 Lo4.7 1 56 110.4
Difterence Mean -0.300 -2.00 - 2400 - 445 14,189 <Q.00L*
S.D + 113 t 2270 + 1.57 + 268

S.D = standard deviation.

P =probability.

F ratio = value for one-way analysis of variance (ANOVA)

®

= Signiticant
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Figure (3) Lt
4 investigated
post-test.

Table (4) : (
[flexion, right

investioated groups.

{ groups

umbosacral angle assessment in the
including pre-test, and
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The results of this study showed that a
combination of both techniques MI'R and SST
had the greatest significant ecffect in
improvement of mechanical back pain (MBP).
MFR had the second significant cifect in
improvement of people with MBP. SST had
the least significant effect in improvement of
MBP but more than control group.

On all dependent variables, application of
both techniques, MFR and SST, had a greatcst
effect than each technique alone. This may be
attributed to the double effect of both
techniques  on inhibition of pain perecption
AROM and normalization of pelvic posture.

orrelation study between the values of pre-test, post-testl and post-test2 in pain, forward
and left lateral bending, pelvic tilt and lumbosacral angle during assessment in the 4

Group I (Con.) Group I {(MFR) Group I (SST) Group IV(MFR + 85T
r P I P I P r P
1- Pan
a) prewest with
post-test 1 0.948 <().001* 0.639 <(.001* 0.8806 <0.001* 0.681 <0.001*
b) pretest with
post- test2 0.852 <0.001* 0.348 >(.05 0.789 <(.001* 00 >0.05
2- Forward flexion
a) pretest with
pust-test] 0.938 <0.001* 0.654 <).005* 0.940 <(.001* 0.657 <(.001*
b} pretest with
post-test2 218 <0.001* 0.516 <(1L02* 0.722 <B.00L* £.593 <(01*
3-Right lateral bending
a) prewest with
post-testl 0.938 <0.001* 0.760 <(.001*% 0.888 0.001* 0.556 <0.02*
b) pretest with
post- tes2 0.804 <0.001* 0.467 <0.05%* 0.423 >0.05 -0.064 =>0).05
4-Left lateral bending
a) pretest wilh
post-testl 0972 <0.001* 0.678 <().005* 0.927 <0.001* 0.782 <Q.001*
by pretest with
post-test2 0.955 <{).001* 0.342 >{),05 0.764 <Q.001* 0,144 >(.03
5- Pelvic tile
) pretest with
post-test] 0.781 <0.001%* 0.810 <0.001* 0.631 <(.005*% 0.819 <0.001*
b) pretest with
post-test2 0.698 <0.001* (1.342 >0.05 0438 >0.05 0,086 >0.05
6- Lumbosacral angle
pretest with post-test 0.98 <0.001* 0.969 <0.001* 0.94 <0.001* 0.920 <0.001

r = correlation coeflicient.

P = probability.

* =gignificant.
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Double Effect of MFR and SST on Pain
Reduction

In group I (control) after six settings, pain
reduction was reported by 3.59%, vet the
change was clinically insignificant. The
percentage of pain reduction in groups II, 111
and IV were 33.3, 12.2 and 39.86 respectively.
This means that both techniques (MFR and
SST) had the greatest effect on reduction of
pain perception than the effect of any
technique alone on people with mechanical
low back pain. The effect of immobilization of
the joint and muscies and the adverse effect of
both mechanical treatment intervension may
give the best scientific analysis of this results.

The effect of immobilization of the facet
joints may lead to increase of bradykinin and
prostaglandin clinical substances which are
irritating substances to the mechanoreceptors
of the facet joint capsules and subsguently
increase pain and muscle spasm . The
mechanical effect of muscle spasm may be
increased with subsquent shortening of fascia,
which may increase the mechanical defect of
the lumber spine'®. MFR and SST can break
down this mechanical default and pain cycle
with subsquent decrease of pain perception in
groups I, I, and IV. The mild reduction of
pain perception in the control group may be
due to increasing circulation followed
application of heat by electric pad®.

Double Effect of MFR
Increasing AROM

The results of this current study showed
increase in AROM (FF, RLB, LLB) in
comparison with the pre-test values.

In EF, there was significant variations
between pre-test scores and those in post-test 1
and 2 in the four groups F=13.87, P<0.001 for
the difference 1 value and F=31.2, P<0.001 for
the second. Thus six sessions of MFR

and SST on

increased the FT by 8.25%, 66.3%. 25.6% and
56.2% in groups L, IL I and IV respectively.
The percentage increased in FF deues on post-
tes 2 in the four groups were 12.2, 121.7, 65.3
and 106.6 at P<0.001 for each.

In RLB, after 6 settings, there was increasc
in RLB by 10.5%, 35.5%, 17_2°}E, and 51..2%

in groups I, ILIM and IV respectively,

In LLB, there was increase in LLB toward
normal value in group IV more|than in group
II, I, and I. Mechanical defauit in tumber
spine may lead 10 muscle spasm and or {ascial
restriction with affection of the ROM 513 |
Manheim and Lavet!? suggested|that spasm in
erector spinae muscles put the lumber arca into
hyperlordosis. It is proposed that increased
tone of interspinales muscl‘ lends
hyperextend the segments aflccted but
multifidus increased tone tends ito rotate the
lumber spine by pulling the involved spinous
process anterior and lateral ®. It is documented
that the effect of iliopsoas spasm lead (o
forward bending of the trunk'® | and eluleus
maximus spasm flends to pull the pelvis

posteriorly and laterally. The Thoracolumber
fascia covers the back muscles and coninuous
with the investing fascia of‘ the pelvis,
Restriction of the fascia will reflect itsclf in
decreasing the ROM of lumber spine including
forward flexion ''. The explanatlrion of these
changes is due to the fact that both techniques,
MFR and SST have a double effect that breaks
down the spasm cycle. This may be through
reduction of formation of the chemically
iritating  substances, bradykinin  and
prostaglandin. This may increase the active
ROM in the facet joints.
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Double EfiJ ¢t of MFR and SST on
Normalization of Posture

The results of this current study showed
changes in LSA significantly, after completion
of 12 settings, in group IV more than III, IT and
I respectively. Pelvic tilt showed significant
changes after completion of 12 settings, in
group IV more than in group II, III and I
respectively. | The relationship between LSA
changes towards normal had no relations with
improvement of AROM of lumbosacral area or
pain perception. MR had the greater effect
than SST on improving motion and reducing
pain in such‘ patients. Pelvic tilting as regard
to the pre-test values in the four groups, no
significant difference. Six settings decreased
the pelvic tlt by 6.9%, 62.7%, 57.7% and
56.4% in groups L, II, Il and IV respectively.

It is noticed in this study that several cases
were normalized or improved with a little
changes on LSA. This was confirmed with the
work of Mills et al (1986).

Control Group and Placebo Effect

The minimal changes had been noticed in
dependent variables in post-test; and post-test
2 may be due to temporary increasing of local
circulation. following application of electric
pad which may decrease muscle spasm and
increase AROM or changes LSA **°. Only as
a placebo without stretching techniques of soft
tissue caused mild improvement in pain after
six sessions iin seven patients, while 11 not
improved and two get worse.

Recommend}ation

It is recommended that MFR and SST
should be used together to release fascial
restriction and muscle spasm in mechanical
disorders and inflammation of musculo-
skeletal s:‘ystem and/or  after long
immobilization or recumbancy.
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Conclusion

The anatomical inter-relationship between

fascia and muscles in lumbar and pelvic areas
create a contlict estimation to detect the cause
of MBP, if it is caused by fascial restriction or
muscle spasm. The aim of this study was to
investigate the effect of MFR and SST on the
lumber and pelvic posture in chronic
mechanical LBP. Eighty participants were
conducted in this study (42 male and 38
female). Their age ranged between 20-40 year-
old. They were equally grouped into four
groups. They received soft tissuc mobilization
techniques in form of myofascial release,
spray-stretch technique and a combination of
both i the three investigated groups
respectively. The patients in the control group
received electric heating bad. The result of this
current study indicated the following:

1. Both techniques of therapy (MFR and
SST) used in this study are very valuable
in management of MBP.

2. A combination of both techniques of
therapy (MFR and SST) had the greatest
significance in improving AROM and pain
reduction in patients with MBP.

3. The relationship between LSA changes
towards normal had no relations with
improvement of AROM of Lumbosacral
area or pain perception. MFR had the
greater effect than SST on improving
motion and reducing pain in such patients.
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