Introduction:

Low back pain (LBP), a major cause of disability in the US, is categorized into axial (localized) and radicular (radiating)
pain'. Physical Therapy (PT) helps by strengthening back muscles but its effectiveness by pain type is less understood.
This is important as axial and radicular pain may respond differently due to potential neurologic impairments in radicular
pain. Most studies on the effectiveness of PT rely on subjective metrics, with limited use of objective measures such as

ultrasound-measured muscle activation?:3.

Methods:

This prospective pilot study aimed to investigate whether axial and radicular LBP patients differ in their ability to
activate lumbar multifidus (LM) and transversus abdominis (TA) muscles during PT. We hypothesized that axial
LBP patients have greater muscle activation and that higher pain/disability correlates with reduced muscle

activation
« 15 patients, ages 18-65, with axial (n=06)

Table 1: Descriptive Statistics of Pre-PT and Post-PT Pain Measures by Pain Type

Figure 1: Ultrasound Measurements of the transversus abdominus (TA) and lumbar

multifidus (LM) at Rest and Contraction
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A comparison of muscle activation as measured by ultrasound in
axial and radicular low back pain patients’ undergoing PT

Table 2: Percent Change of Muscle Thickness (% Muscle Activation) by
Muscle Type and Pain Type at Enroliment

Muscles Overall Axial Radicular p-
value

Lumbar Multifidus (LM) (left+right)
Median (Q1, Q3) 16 [-18, 30] 23 [-7.5,47.5] 37[_52]0'5’ 0.35
Min, Max -40, 174 -29, 127 -40, 174
Transversus Abdominis (TA)
(left+right)
Median [Q1, Q3] 3 [-18.5,23.75] |-0.5[-19.5,30.5] ||5[-17.5,32] ||0.65
Min, Max -57, 164 -26, 48 -56, 164

: _ : ] ) p- 1. N =15 for overall, N = 6 for axial, N = 9 for radicular
OR ra_dlciulc?r d(n—9) LBP, presenting for PT Measure Overall Axial Radicular value 7 Wilcoxon rank sum exact test
were Incluaed. Mean Age (SD) 47 (14) 48 (11) 47 (16) >0.9 : o .. :
. Patients with mixed pain, red flags or Gender (Female, Male) |0 (60%). 6 (40%) 4 67%).205%) |5(56%). 4 44%)  |pos Table 3: Sp_earman Cm:relatlons. A; Muscle Actllvatlen vs Pain Meesures by
BMI>40 excluded. BMI Mean (SD) 27.5 (5.0) 28.7 (6.4) 26.6 (4.1) 0.6 Type of Pain (top) Partial Correlation: Change in Pain vs Change in Muscle
o . Depth 7 cm Depth 7 cm i
giv?::)spme Surgery |13 5706 2 (13%) S (3%, 1 (17%) |8 89%) 1 (11%) >0 Dept Dept Thickness between Pre and Post PT (bottom)
Variables collected at enroliment (Pre Injection (No, Yes) 13 (87%), 2(13%) 6 (100%), 0 (0%)  ||7 (78%), 2 (22%) 0.5 Spearman’s correlation Axial Pain Radicular Pain
PT)and 6-8 week follow-up (Post PT): Worst Pain -0.06 -0.02
* BPland OSW scores pre LI OrstPain, ly 50(3.14), 5.17 (2.86), 3.56 (3.32), 0.3, Average Pain . -0.03 0.12
+  US measurements of LM and TAmuscles  |vean sp) 3.6(2.8) 4.2(2.39) 3.0 (3.32) 0.5 Mean Pain (Avg 4 Questions) 0.09 0.02
at rest and contraction, for 3 trials totaling 6 Pain Interference 0.20 -0.21
_ - Oswestry Disability Index (OSW) 0.09 -0.15
measurements per muscle345. | 1132‘; t})PTTa:ggPpa;?I; 2.87(2.50), 3.83(2.93), 222 (2.11), 0.3,
* Muscle thickness measured using ImageJ  |yjean sp) 2.13(2.41) 2.20(2.17) 2.05(2.9) 0.8
software _ _ _ _ Partial Correlation Partial r p-value
+Muscle activation measured as: [(thickness  Pre-PT mean pain®, |, . 21225 360200 . _I:_lgurefzéslcatltefl; Plotjs I\:;\Ind SlmgotI:ed ;I:rend fcz;'sl\‘lll\l;s:/:le I;Ac_trlvatloriz I;/S.Ave_ralac;:jte Pain by Change in Worst Pain vs A MT 0.65 0.081
contracted- thickness rest)/thickness rest] if:;;P(TS]';‘)ea“ pailt 12.06(2.04) 2.21(1.17) 1.90(2.81) 0.3 ype of Pain (left) and Muscle Contraction vs (%) by Type of Pain (right) CIoegs i AXTSiEe It v 4 W ez =y
X1 OO% 2 Muscle Contraction vs Average Pain by Type of Pain Muscle Contraction vs OSW (%) by Type of Pain Change in Mean Pain (AVg 4 questlons) vs AMT -0.35 0.400
Results: Pre-PT Pain Change in Pain Interference vs A MT 0.19 0.654
- . - Interference, Post-PT  [2.36(2.79), 2.36(2.75), 2.37(2.98), 0.3, A Change in OSW (Disability) vs A MT -0.52 0.186
* Mean pain and disability scores were Nnon-  |pain Interference Mean |1.64(2.04) 1.69(1.39) 1.60(2.73) 0.7 Discussion
significantly higher in axial pain patients pre- |(5D) 5 5 oY o
and post-PT but decreased in both groups - - Preliminary results suggest a weak association between reduced muscle
after PT. lljre;PPTT(z)SS‘fV"@» 14(10). 16(7), 13(11). 0.2, £ £ activation as pain and disability increase, especially in radicular patients.
o . . ool ’ 10(17) 8(4) 12(24) 0.2 £ ® - . Axial LBP patients showed ter LM le activation despite hiaher pain
° NO Slgnlflcant dlﬁerence was noted IN pre_ Mean (SD) 2 Type of Pain 2 P L Type of Pain Xla pa lents snowe grea er MuscCie activatio eSpl e Ig e pal
PT muscle activation between pain groups 2 ” B . o i il scores, whereas radicular patients had persistently reduced muscle activation
for both muscles, though LM showed higher 1. N=Overall: 15, Axial: 6, Radicular: 9 e — o o and higher dropout _rates, indicating poss_lble therapy engagement ISSUES.
activation for axial pain patients with high 2. Wilcoxon rank sum test; Fisher’s exact test < = il Further data collection is needed to confirm these trends, assess clinical
variabili ty (Table 2) 3. * mean pain= Average of 4 pain questions of BPI (worst, best, current, and average pain) E | ke \\ E \ Significance, and guide person alized thera py p|an S.
 Weak negative correlations were observed * A strong negative partial correlation was found between change in worst
between mUSC|e aCt|Vat|On and pa|n pa|n and mUSC|e aCt|Vat|On ( — '0650,p=0081 ), |nd|Cat|ng greater = & ) @ Fefear;?ﬂlgﬁnsa:c, SaiSni Hg, Miulli DE.AReviewofSLumbarJRadiCLE)lopathy, E)jiagnosis, and Treatment. Cureus. 1;(10):e5934.doi:10.7759/cureus.5934 .
. . . . . . . -V -50 2. Zielinski KA, Henry SM, Ouellette-Morton RH, DeSarno MJ. Lumbar Multifidus Muscle Thickness Does Not Predict Patients With Low Back Pain Who Improve With Trunk Stabilization Exercises. Archives of
measu reS for radiCUIar pain. for aXiaI pain paln redUCtlonS Wlth Iarger mUSC|e thICkneSS Increases' Slmllar trends 0.8 = . ° l? ‘ W 2 % g.hySicalHAﬁzziCig?Iing,iif;ibﬂfzzz 28,1:I§|;Sg(l?/l),:1l\/1|:r2u-1a1n:i2-Iijlf)iC:)L?’;:(;1riess/£2%rptrﬁ2eoé§fi(1:a2eooe]fDifferent Long-term Interventions on Chronic Low Back Pain Using the Cross-sectional Area of the Multifidus Muscle and the
’ ’ . Pre-PT BPI Pain Severity (Average) Pre-PT OSW (%) Thickness of the Transversus Abdominis Muscle as Evaluation Indicators, J Phys Ther ol 2014;26(12):1831-1854. doi:10.1589/jpts.26.1851 ]
correlations were less consistent and were observed for OSW (r = -0.520, p=0.186, Figure 2), though not o e M, S o it f St M s on Ao an s M ks, Pan and Dby A iz
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weaker. (Table 3). statistically significant for other pain measures (Table3).



