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Overview

Acute low back pain is a common cause of loss of competition time in athletes. Causes can vary from nerve
root, sacroiliac joint, disc disease, bone, ligament or muscular injury. This resource will focus on acute nerve
compression, pars interarticularis injuries and sacroiliac (SI) joint disorders.

Rarer, more sinister causes like tumour and infection
should also be considered in the young population.?

Anatomy

The Lumbosacral spine includes 5 lumbar vertebrae and 5 sacral vertebrae (fused). Each of the bones of the
lumbar spine include a vertebral body, two pedicles, two laminae, two transverse processes and a spinous
process. There are three joints which articulate with the lumbar vertebrae. These include the intervertebral joint
(‘disc” joint located anteriorly) and two facet joints (posterolaterally).? The lumbo-sacral spine moves in the
following planes;

e flexion/extension (sagittal plane — of note, 80 - 90% of lumbar flexion & extension occurs at L4/5 and
L5/S1 level)

e torsion (axial plane)

e lateral flexion (coronal plane)

Sl Joint

The sacrum articulates with the ileum of the pelvis to form the sacroiliac joint. It is a diarthrodial joint that
contains both hyaline cartilage and fibrocartilage. It is a complicated joint being both a synovial joint anteriorly
and a fibrous joint posteriorly. The Sl joint is responsible for transferring forces from the upper body to the lower
limbs. Its movements involve some translation and rotation but overall it aims to restrict moving in any
direction.>*

Nerve roots

The spinal nerve roots exit at the neural foramina which lie posterior to the intervertebral discs and anterior to
the facet joints. Narrowing of this space can occur from disc protrusion or from bony spurs (osteophytes) arising
from the facet joints. The spinal cord ends at the level of L1/2 vertebrae. Distal to this point the spinal canal
contains spinal nerves which travel inferiorly and then exit through their relevant neural foramen. At each disc
level there is a traversing nerve root and an exiting nerve root. This is important when considering the location
of disc herniations and associated symptoms. A paracentral disc protrusion is more likely to impinge the
traversing nerve root where a postero-lateral disc protrusion is more likely to impinge an exiting nerve root.>”’
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Aetiology

Acute Nerve Compression

Acute nerve compression occurs when the spinal nerve root becomes irritated either directly or indirectly. It
tends to occur by acute disc prolapse in a previously injured spinal nerve. Previous injury can occur from a
degenerative process of osteophytes irritating the nerve root or from a previous disc protrusion compressing
the nerve root. This is why a seemingly innocuous move, like bending down, can cause sudden severe low back
pain. The most common location for disk prolapse is L5/5S1, followed by L4/5. Disk prolapse is most common
between the ages of 20 & 50 years. It is more common in males.®

Pars Interarticularis Stress Fracture

The Pars Interarticularis is a bridge of bone between the inferior and superior articular processes incorporating
the facets joints of the spinal vertebrae. It is an area vulnerable to fracture especially from repetitive
hyperextension +/- rotation of the back.® A pars injury is generally as a result of repetitive fatigue /overload
rather than an acute event. Sports such as gymnastics,'° tennis,'* cricket (fast bowling),*? high jump and throwing
(javelin, hammer etc.) are high risk for this injury. Pars injuries affect about 4 - 6% of the general population, '3~
16 however, they are a particular issue in adolescence, accounting for up to 50% of back pain cases in the
adolescent athlete.!” Males seem to be more affected than females. The L5 vertebra seems to be the most
affected vertebra followed by L4.%®

Sacroiliac Joint (SlJ) disorder

Sl disorder accounts for about 15% of lower back and buttock pain in the general population.!® However, there
appears to be little consensus on the best way to assess or treat SlJ disorder due to the complexity of its anatomy
and biomechanics. Imaging is unable to determine differences between a symptomatic and asymptomatic
patient. Traditionally, if there was ambiguity whether a patient’s pain originated from the SlJ or not, a physician
would inject the affected area with local anaesthetic. However, recent evidence suggests that the anaesthetic
can diffuse out of the joint thus affecting other areas like nerve roots and local ligaments.?°

It is worth noting that sacraoiliitis is associated with seronegative spondyloarthropathies such as
ankylosing spondylitis and Reiter’s syndrome.

These conditions should always be considered in a young person presenting with Sl Joint pain.

Clinical Features

Acute Nerve Compression

Acute nerve compression can present with sudden onset of low back pain which may or may not travel in a
certain dermatomal distribution down the ipsilateral leg (radicular pain). Symptoms depend on the level of nerve
where the compression is occurring as well as the direction of disk prolapse e.g. paracentral prolapse,
posterolateral prolapse etc. Other symptoms would include paraesthesia in a dermatomal distribution and leg
weakness of a particular myotome. Sometimes there is no back pain but pain in a particular dermatomal
distribution. Symptoms can be aggravated by sitting, lifting, bending or coughing. Symptoms can be eased by
lying flat. Examination can be difficult in the acute phase due to pain severity. On inspection, the patient may be
leaning to one side. Restriction in all lumbo-sacral movements may be evident with a positive slump test and
straight leg raise test on the affected side.?! Knee (L3/4) and ankle (L5/S1) reflexes should be tested and
compared to the contralateral side as should the plantar response. Myotome power should be assessed and
compared to the opposite side. If there is a question/concern of cauda equina then additional examinations
involving assessment of anal tone and saddle anaesthesia need to occur. It is important to establish if there are
any clinical signs of spinal cord compression. This would be displayed by upper motor neurone signs like
hyperreflexia and an upward plantar response (Babinski’s).



Pars Interarticularis Injury

Symptoms include unilateral lower back pain +/- buttock pain which is aggravated by lumbar extension. Pars
stress fractures may be asymptomatic. Examination findings may include localised tenderness on palpation of
the affected side/area. Pain can be reproduced with rotation and extension while standing on the leg of the
affected side (fitch test). The patient’s posture may reveal hyperlordosis of the lumbar spine with very tight
hamstrings. Neurological examination should be normal.

Sl joint disorder

There appears to be no specific symptoms or examination techniques that is sensitive or specific for SlJ disorder.
Classically SlJ pain is below L5 and is unilateral but it can on occasion be bilateral. SlJ pain can refer to the buttock,
posterior thigh, groin and genital area. Pain can be aggravated by rolling in bed, going up & down stairs and long
drives. Examination involves observing for a Trendelenburg gait and assessing leg length.?? There can be localised
tenderness over the Posterior Superior lliac Spine (PSIS). There can also be asymmetrical movement of the PSIS
on active S1 flexion. Positive findings can be seen on FABER (Flexion, Abduction and External Rotation), stork
test, axial femoral compression test (highest specificity)?® and thigh thrust test.?* Joint degeneration of the Sl
joint can begin in a person as early as their twenties.?

Investigations

Acute Nerve Compression

In the absence of red flag signs on clinical history and examination then no investigations are required. MRl may
be considered if the physician is considering referral for intervention e.g. injection or surgery or if symptoms
persist.?® Disc herniations are a common incidental finding in asymptomatic individuals.?”~2°

Pars Interarticularis Injury

Investigations may include x-ray, however in the acute stage an x-ray may not reveal the fracture. Chronic cases
may reveal a “Scottie dog” appearance to the affected vertebrae on a 45-degree oblique x-ray view. If a pars
injury is suspected despite a normal x-ray, further investigations like SPECT CT or MRI are warranted.

Sl Joint pathology

Osteophytes can develop in the S| joint and impinge on the sciatic nerve. Traditionally X-ray has been the
investigation of choice to assess the Sl joint.?° However, the complexity of the joint as well as the overlying
structures mean that visualising the entire joint can be extremely difficult. In fact, there is no imaging modality
available that can reliably identify the Sl Joint as a source of a patient’s pain.*

Management Options

Acute Nerve Compression

Generally, acute nerve root injuries can be managed conservatively as symptoms tend to resolve within a few
weeks to months of symptoms.3! Initial treatment involves managing pain and restoring function. Movement is
encouraged from the outset unless the pain is very severe, in which case a few days of bed rest may be
warranted. Oral analgesia can be considered during conservative management as a short-term adjunct. These
may include paracetamol, NSAIDS, opiates or neuropathic analgesics. These should be prescribed for as short a
time as possible and their side effect profile needs to be considered before prescribing.3? Time should be spent
educating the patient on the natural history of this condition. A management plan needs to be agreed and follow
up is advised. Epidural injections are considered in those refractory to conservative management.®3 Surgery is
considered if neurological symptoms/signs progress or don’t resolve. At one year, outcomes of surgery versus

conservative management are similar in those with lumbar disc herniation.34%



Pars Interarticularis Injury

There is a lack of consensus on the treatment of pars interarticularis stress fractures. A period of relative rest is
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generally accepted. The use of antilordic bracing is controversial.®® Management involves avoiding the

aggravating activity, hamstring & gluteal stretching, strengthening of abdominal muscles (especially transversus
abdominus and multifidus)®” and back extensors. Unilateral defects are more likely to heal than bilateral ones.

In the absence of early detection or if the injury is inappropriately managed, then pars stress fractures run the
risk of progressing to an open fracture (spondylolysis) or anterior translation of that particular vertebra
(spondylolisthesis) if bilateral pars fractures have occurred. In order to prevent recurrence, technigues in
athletes should be reviewed in order to reduce the amount of hyperextension.

Sl Joint Disorder

Treatment options include managing initial pain, addressing biomechanical factors, strength training and
addressing any muscle imbalances. An example of addressing the biomechanical factors may be the use of
appropriate footwear for leg length discrepancy so that equal force can be distributed throughout the Sl joint.
Core muscle strengthening should be part of the treatment protocol. The focus of the strengthening programs
should be not only on the Sl joint but also on the pelvis and lumbar spine.®®

Injecting the SIJ with a combination of steroid and local anaesthetic under guidance is a treatment option if
conservative measures have failed. There have been numerous studies that have shown the analgesic benefit of
such an intervention which can last between 6 and 12 months.>* =4’ Prolotherapy involves injecting a sclerosant
into the dorsal interosseus ligament, which is extra-articular. This is indicated with a hypermobile SIJ.48
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