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Abstract

Introduction: Low back pain (LBP) is usually defined as pain and discomfort, localized below the costal margin and above the infe-
rior gluteal fold, with or without referred leg pain.

This pain is a common musculoskeletal disorder affecting 80% of people some time in their lives. Low back pain is defined chronic 
(Chronic Low Back Pain) if the problem persisted for at least three months. Many studies show that specific causes for LBP are un-
common, less than 15% of all low back pain. While other studies show that a relevant fraction of a specific low back pain it would in 
fact be caused by a functional instability. It’s estimated between 15 and 30% of all CLBP.

Anatomophysiology: Panjabi, described the stabilizing system of the spine as divided into three subsystems: 1) The spinal column 
2) The spinal muscles and 3) The neural control unit; spine stability depends on the complex interplay of these three systems.

Disturb in one or more of these three stabilizing mechanisms lead to spinal segments moving outside of their normal range of 
motion (the neutral zone), causing tissue injury and initiating LBP. There are many important myofascial structure involved in this 
functional instability: the abdominal muscle, the spinal multifidus, the transversus abdominis muscle, and the pelvic floor.

Clinical Presentation and Tests for Functional Instability: The patients with functional lumbar segmental instability have a char-
acteristic clinical presentation and there many tests useful in identifying this kind of dysfunction. 

Conclusion: Many tests, like: prone instability test, passive lumbar test, instability catch sign, painful catch sign, prone Instability 
test, albeit with considerable differences between them, show a fair degree of reliability in identifying patients with low back pain 
due to functional lumbar segmental instability.

Therefore the clinician should use them routinely in case of suspicion of this type of dysfunction.
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Introduction

•	 In a recent years Musculoskeletal diseases are second only 
to mental disorders as a cause of early retirement due to a 
loss of the ability to work [1].

•	 Among all muscoloskeletal disorders Low back pain has 
been both the leading cause of days lost from work and the 
leading indication for medical rehabilitation [2,3].

•	 This pain is a common musculoskeletal disorder affecting 
80% of people some time in their lives [4].

•	 Also in Italy low back pain is also widespread and reapre-
sents 20% of all muscoloskeletal disorders [5].

•	 Low back pain (LBP) is usually defined as pain and discom-
fort, localized below the costal margin and above the inferior 
gluteal fold, with or without referred leg pain [6,7].
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•	 Low back pain is defined chronic (Chronic Low Back Pain) if 
the problem persisted for at least three months.

•	 Usually the cause of low back pain is not well identifiable, so 
it is called Aspecific Low Back Pain an elegant label placed 
on patients that crowd the doctor and physioterapy offices.

•	 Low back pain can have many causes and specific LBP is 
defined as symptoms caused by a specific pathophysiologic 
mechanism, such as herniated nuclei pulposus, infection, tu-
mor, osteoporosis etc. [8].

•	 Many studies show that specific causes for LBP are uncom-
mon, less than 15% of all low back pain [9].

•	 While other studies show that a relevant fraction of aspecif 
low back pain it would in fact be caused by a functional in-
stability. It’s estimated between 15 and 30% of all CLBP [10].

•	 In this short article we will analyze the clinical presentation 
of functional lumbar segmental instability low back pain and 
six tests for its identification.

Anatomophysiology

Any Authors like Panjabi [11], described the stabilizing system 
of the spine as divided into three subsystems: 1) the spinal column; 
2) the spinal muscles; and 3) the neural control unit; spine stability 
depends on the complex interplay of these three systems.

Lumbar spine is made up of 5 series connected vertebrae. 
Each motor segment called, functional unit, it’s composed of two 
vertebral bodies adjacent to a disc and the ligaments that connect 
them. This functional unit shows the same characteristics in almost 
the entire column. Disturb in one or more of these three stabilizing 
mechanisms lead to spinal segments moving outside of their 
normal range of motion (the neutral zone), causing tissue injury 
and initiating LBP. There are many important myofascial structure 
involved in this functional instability: the abdominal muscle, the 
spinal multifidus, the transversus abdominis muscle, and the pelvic 
floor.

Weakness of the superficial trunk and abdominal muscles is an 
important risk factor for CLBP [12]. 

Another independent risk factor for CLBP is weakness and lack 
of motor control of deep trunk muscles, such as the lumbar mul-
tifidus (LM).

Dysfunction of the LM crucially influences the etiology and re-
currence of CLBP [13,14].

Lack of motor control of transversus abdominis (TrA) muscles 
is also associated with low back pain [14,15]. 

Ferreira., et al. [16] and Hodges., et al. [17] demonstrated that 
the TrA had insufficient control and speed of muscle contraction 
delayed in individuals with CLBP.

Pelvic floor muscle dysfunction is also associated with the 
development of low back pain [18].

Pelvic floor is an hammock of muscles that connect the pubis 
to the tailbone and ischial tuberosities. Pelvic floor muscle 
insufficiency can occur as a result of pain, poor movement patterns, 
trauma, surgery or childbirth [19]. These muscle imbalances do 
not recover spontaneously, and can lead to low back.

Clinical Presentation

•	 The patients with functional lumbar segmental instability 
usually have this clinical presentation.

•	 Pazient with cronic low back pain with constant annoying 
pain and occasional sharpening [20].

•	 Patient report a feeling of instability.

•	 Patient report pain during change position.

•	 Patient report pain during the anterior and lateral flexions 
of the trunk.

•	 Patient often seeks self-manipulation to reduce pain.

•	 Present a painful arch in flexion.

•	 Presence of Govers sign.

•	 Hypotonotrophism of the vertebral stabilizing muscolature 
(as multifide).

Test for functional instability

The following tests are very useful in identifying instability 
low back pain. Some of them are included in the Clinical Practice 
Guidelines linked to the International Classification of Functioning, 
Disability and Health from the Orthopedic Section of the American 
Physical Therapy Association.
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Passive lumbar test

•	 Starting position: the patient is prone on a bed.

•	 Execution: the clinician raises the lower limb, with knee ex-
tended by 30 cm. The patient is asked if pain arises.

The test is positive if the patient complains of severe low back 
pain.

This test show the following clinimetrics features:

•	 Alqarni clinical study: Sensitivity 84%, Specificity 90 with 
a LR+ of 8,8. VPP 80% [21].

•	 Kasai clinical study: Sensitivity 82%, Specificity 90,4 with 
a LR+ of 8,8 [22].

Instability catch sign

•	 Starting position: The patient is in upright position.

•	 Execution: The patient is asked to lean forward as far as pos-
sible and then return to the starting position.

The test is positive if the patient is not able to return to the start-
ing position.

This test shows the following clinimetrics features:

•	 Fritz clinical study: Sensitivity 26%, Specificity 86 with a 
LR+ of 1,8 , LR- 0,9 [23,24].

Painful catch sign

•	 Starting position: the patient is supine with hips flexed a 
90° and knees extended.

•	 Execution: the patient is asked to slowly lower the lower 
limbs while keeping the knees extended.

The test is positive if during the descent the limbs of patient fall 
down due to low back pain.

This test show the following clinimetrics features:

•	 Sensitivity 33%, Specificity 73 with a LR+ of 1,4 , LR- 0,9 [25]

•	 Fritz clinical study: Sensitivity 36,8%, Specificity 72,6% 
with a LR+ of 1,35 , LR- 0,87. PPV 37,8% [24].

Il prone instability test

•	 Starting position: The patient is prone with lower limbs off 
bed and the feet on the ground.

•	 Execution: The clinician with his hypothenar eminence 
tests the mobility of the lumbar vertebrae with an antero-
posterior thrust. If pain is exacerbated during the maneuver, 
the clinician maintains pressure on the painful vertebra and 
asks the subjects to lift their feet off the ground by activating 
the lumbar extensors.

The test is positive if the pain is reduced by passing from the 
passive to the active position.

This test shows the following clinimetrics features:

•	 Alqarni clinical study: Sensitivity 61%, Specificity 57% 
with a LR+ of 1,4 [21].

•	 Hicks clinical study: Sensitivity 72%, Specificity 58% with 
a LR+ of 1,7. PPV 69% [22,26].

•	 Denteneer study: Inter-tester reliability was reported to be 
K= 0.87 [27].

Posterior shear test

•	 Starting position: The patient is in upright position whit his 
arms folded across the abdomen.

•	 Execution: The examiner places a hand on the patient’s arms. 
With the other hand he stabilizes the patient’s pelvis and plac-
es a finger on the space between L5 and S1.The examiner ap-
plies a force posteriorly to the patient’s arms. This procedure 
in repeated for each level of the lumbar spine.

The test is positive if familiar symptoms are evocated.

This test shows the following clinimetrics features

•	 Fritz clinical study: Sensitivity 50%, Specificity 47,6% with 
a LR+ of 0,96. PPV 59,3% [24].

Multifidus lift test

There is another qualitative test able to evaluate the multifidus 
muscle contraction. It’s called Multifidus lift test and t’s performer 
in the following way [28]. The patient is prone, and he‘s asked to 
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lift the arm until 120° of flexion of the shoulder with the elbow 
flexed at 90° During the arm lift, the examiner made a qualitative 
evaluation as to whether the participant demonstrated a normal or 
abnormal lumbar multifidus contraction. This evaluation is based 
on the degree of contraction as determined by muscle palpation. 
(the multifidus controlateral at the arm lifted). The Author defines 
a normal contraction as one in which a robust and obvious muscle 
contraction could be palpated during the arm lift. It’ s defined an 
abnormal contraction as occurring when there was little or no 
palpable contraction of the muscle during the arm lift [29].

This test show the following clinimetrics features:

Inter-tester reliability of the MLT at the L4–L5 was reported to 
be K= 0.75, at the L5–S1 level was reported to be K=0.81.

Instrumental diagnosis

•	 There are various instrumental investigation that allow to 
evaluate low back pain due to functional lumbar segmental 
instability.

•	 One of the most used is the Dynamic X Ray.

•	 The patients stands at the edge of a tall stool with feet flat on 
the floor and the arms folded across the chest. The patients 
is instructed to flex forward as far as possible for the Flexion 
X Ray. For the Extension X-Ray, the patient stands with his 
arms folded, and is asked to extend as far as possible. 

•	 The criteria used for instability are: sagittal plane transla-
tion greater than 45 mm or greater than 15% o the vertebral 
body width, or sagittal plane rotation greater than 15° at L1/
L2, L2/L3, L3/L4 levels, greater than 20° at L4/L5, or greater 
than 25° al L5/S1. Instability diagnosis with two segments 
with either rotational and translational instability OR one 
segment with both translational and rotational instability 
[30].

•	 These criteria, already indicated by Panjaby [31], are usually 
used like reference standard of test for evalutation of lumbar 
instability.

Conservative treatment 

Several Author have studied treatment strategies for functional 
lumbar segmental instability. Many of these rehabilitation pro-
grams are focused in retraining of core stabilizing muscles [29]. 

There have also been many meta analysis and reviews [32] of the 
value of core stabilization exercise without a truly standardized 
program. The core stabilizing muscles of the trunk consist of the 
erector spinae, the lumbar multifidus (LM) and the transverse ab-
dominus. 

Another similar approach that have shown more satistfactory 
result is Dynamic muscular stabilization technique (DMST). This 
is an active approach of stabilizing training for lumbar area which 
involves the training for the co-contraction of the transverse ab-
dominis and multifidus muscles [33].

Conclusion

Many people with chronic low back pain have an alteration of 
neuromuscolar control or in the trophism of the stabilizing muscle 
of the spine, at the base of their pain. Mainly affecting structures 
such as the multifidus and the transversus abdominis muscle.

The six tests, albeit with considerable differences between 
them, show a fair degree of reliability in identifying patients with 
low back pain due to functional lumbar segmental instability.

Therefore the clinician should use them routinely in case of sus-
picion of this type of dysfunction.
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