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Introduction

A review of the various publications within the chiropractic profession will reveal numerous
advertisements from equipment manufacturers wishing to sell diagnostic ultrasound (DUS) equipment.
In some of these ads, spurious claims are made concerning the adult spinal applications of this
modality. The majority of these claims are scientifically unsubstantiated and appear to have been
written to entice buyers with "facts" that are exaggerations and, quite simply, "too good to be true."
Although vendors are seldom the focus of articles related to diagnostic imaging, the aggressive tactics
used by some companies to promote their equipment has created a high degree of curiosity among
chiropractic practitioners.

Articles describing the use of real-time diagnostic ultrasound of the adult spine have recently been
published in the "chiropractic literature." Some of these articles have suggested that this modality is

an effective method of accurately imaging disorders of the vertebral column.1,2 Croft has been critical

of its uses in this body region.3 The absence of supporting data for adult spinal applications of this
imaging modality in indexed refereed scientific or clinical (medical or chiropractic) professional
journals should raise the suspicion of any physician considering the use of this modality.



This article addresses this controversial issue and is based on a review of the most current information
in the indexed scientific or clinical literature. This is intended to address only DUS of the adult spine.
No attempt has been made by the authors of this article to address all possible uses of DUS, and in no
way does this reflect upon the usefulness of this imaging modality in extraspinal body regions.

Current Applications

Historically, real-time diagnostic ultrasound has proven valuable in the evaluation of the soft tissues of
the chest, abdomen and pelvis. Its use in imaging of the superficial neuromusculoskeletal structures,

including the rotator cuff and surrounding anatomy,4-15,24,25 carpal tunnel and its contents,14-17 pediatric

hip,18-20,24,25 and Achilles' tendon,12-14,21-25 have also been reported by numerous authors. Ultrasound
evaluation of the neurologic system has also been shown to be useful in the neonatal spine,26,27 in

intraoperative evaluation of the adult spine,28-30 and on a limited outpatient basis in evaluating the

paraspinal musculature.31 In addition, investigational techniques have been described in the literature

to evaluate bone density,32-34 intervertebral disc disease,35-39 the size of the spinal canal,40-47 and internal

structures of the knee.48-50

Hagen38 has reported suboptimal representation of the intervertebral disc height throughout the
majority of the lumbar spine with diagnostic ultrasound. In particular, only 70 percent accuracy was
noted at L5/S1 (the most common disc to be affected by pathologic change), while 18 percent accuracy

was observed at L2/3. Merx et al.37 also described disappointing results when comparing
ultrasonographic evaluation of lumbar disc herniations to myelography and CT. DUS was inconclusive
in 18 percent of patients examined and revealed a sensitivity in identifying disc herniations that varied
from 63-77 percent. The authors concluded that their sensitivity level was too low to support the use of
DUS in the evaluation of lumbar disc disease. Moreover, the vast majority of the available literature
evaluating intervertebral disc disease and spinal canal stenosis describes a transabdominal technique.
We found no indexed literature describing a paraspinal method (a technique that has been promoted
by the equipment manufacturers to the chiropractic profession) for evaluating spinal canal stenosis or

disc herniation, and only one article36 using paraspinal transducer placement for identifying the level
of disc herniation.

The use of real-time diagnostic ultrasound to evaluate the nerve root (or nerve root sheath) or facet
joint inflammation has not been described in the mainstream scientific or clinical literature. In fact,

Howie et al.51 found ultrasonography to be unreliable in identifying spinal cord and nerve root
compression, when compared to surgical findings. The ultrasound beam failed to penetrate the spinal
canal at 15 of the 50 examined levels and correctly detected spinal canal narrowing at only 10 of the
remaining 35 sites.

Training

The majority of research-based articles describing DUS of the musculoskeletal system have shown a
reasonable degree of accuracy in evaluating disorders of the superficial musculotendinous structures.
These results, however, were obtained by experienced sonologists using state-of-the-art equipment in
a research setting. There is much written about the steep learning curve required to demonstrate



proficiency in techniques necessary to produce these results.9-11 Consequently, diagnostic ultrasound of
the musculoskeletal system is not a widely utilized technique. The training to become proficient in
operating the equipment and interpreting studies includes completion of a radiology residency (4-5
years) followed by specialized fellowship training.

Diagnostic ultrasound is a very operator-dependent imaging modality, requiring both detailed
knowledge of three-dimensional anatomy, and considerable understanding of the appropriate
transducer frequency and orientation for optimal and reliable evaluation of the structures in the

anatomic region of interest.6,11,14,52,53 It is a very difficult modality to perform and requires highly-
qualified doctors to interpret. Besides these technical difficulties, the emergence of new magnetic
resonance techniques has limited the clinical utility of DUS in the evaluation of the
neuromusculoskeletal system.

In contrast, the vendor-sponsored "training" courses that are available offer only a 12-hour
introduction to diagnostic ultrasound. These programs do not qualify one to perform and/or interpret
DUS studies. The information presented in these courses is inadequate to establish even a minimal
level of proficiency in the use of this modality.

Equipment

"Low-end" ultrasound machines are currently being marketed to the chiropractic profession. It is
worth noting that most, if not all, of the published data in the indexed literature on musculoskeletal
ultrasonography uses "high-end" ultrasound equipment. The cost difference ranges from machines
priced at approximately $15-30,000 versus $200-250,000 machines. The exact technical differences
and how these differences relate to the cost and overall diagnostic quality of the examination have not
been addressed in the scientific literature. Is this cost differential proportional to the difference in the
resultant image quality?

It appears that the prime focus of the vendors marketing these DUS machines are their claims to
"image pain," "diagnose nerve root and facet inflammation," and diagnose virtually any other
paraspinal and/or intraspinal abnormality. These claims are simply unproven at the current time. The
mainstream scientific or clinical literature does not support the opinion that these structures can be
reliably visualized with any (low-end or high-end) ultrasound equipment. Although diagnostic findings
may correlate with the clinical examination findings, pain is never imaged directly.

The vendors distributing DUS equipment claim that the machines are present and currently in use at
11 chiropractic colleges. However, they neglect to expound upon the capacity in which these machines
are being utilized. The CCE accredited colleges that are currently using these machines use them
strictly as research devices. The presence of the equipment at these institutions, therefore, does not
validate them as a mainstream imaging modality for most neuromusculoskeletal disorders. In fact, at
the 81st Scientific Assembly and annual meeting of the Radiological Society of North America (the
largest combined meeting of radiologists and diagnostic imaging equipment vendors with over 50,000
attendees), held in November 1995, the vendors selling "low-end" DUS equipment for evaluation of the
neuromusculoskeletal system were not represented. Furthermore, no literature on outpatient DUS of
the adult spine was available for peer review, and no completed or "in-progress" work was presented
during the scientific sessions of this meeting.

The Adult Spine



For over a decade, optimistic statements have appeared in the scientific literature from advocates for
the various musculoskeletal applications of diagnostic ultrasound. Findings from these properly
researched articles have been incorrectly extrapolated to include the adult spine by vendors selling
"low-end" DUS machines. To date, there have been no appropriate randomized clinical trials that
prove that ultrasound is as useful or accurate as computed tomography (CT) or magnetic resonance

imaging (MRI) in evaluating spinal and paraspinal injuries.54 Physicians must be aware that these
unsubstantiated claims have no basis in the indexed scientific or clinical literature.

We do not negate the fact that there may be information that can be gleaned from studying the adult
spine with DUS. However, without any controlled studies to establish normal anatomy, it cannot be
assumed or implied that spinal pathology in the adult can be accurately evaluated with this modality.
Diagnostic ultrasound of the spine must meet the same rigorous standards as general radiography, CT,
nuclear medicine (bone scan) and MRI. In advance of these other modalities being released for human
use, established normals and examination protocols were promulgated. Inter- and intraexaminer
reliability and positive predictive values, as well as sensitivity and specificity need to be established
before any new diagnostic test can be considered useful.

We are not naive to the fact that the clinical application of an established imaging modality can and
will likely change with time. However, this change can only occur after the appropriate research and
randomized clinical trials have been performed.

Clinical Utility

Currently, no normative data or procedural protocols for adult spinal diagnostic ultrasound have been
promulgated to the scientific community. Do all patients with clinically diagnosed sprain/strain injuries
need objective documentation that intramuscular edema is present? In most instances, mild to
moderate muscle injury will be identified by a thorough history and clinical examination. The use of
DUS to acquire information that is obtainable by other means which does not significantly affect case
management decisions is not justified. Furthermore, placement of an imaging modality in the hands of

a clinician without first establishing patient protocols is unscientific.31 The noninvasive nature and
accessibility of this modality may encourage spurious and clinically unnecessary use of this equipment.
It has been suggested by some vendors that other, more established, screening modalities (e.g.,
radiography) be supplanted by DUS. This is irresponsible and could result in the delay of a timely
diagnosis of a radiographically apparent abnormality.

Organizational Policy Statements

The radiological specialties in both the chiropractic and medical professions are essentially in
agreement on the present clinical utility of adult spinal DUS and have published the following policy
statements:

The American College of Radiology:

"The use of diagnostic spinal ultrasound in the evaluation of pain or radiculopathy syndromes (facet
joints and capsules, nerve and fascial edema, and other subtle paraspinous abnormalities) currently
has no proven clinical utility as a screening, diagnostic or adjunctive imaging tool."55

In a February 1996 bulletin published by the ACR's Commission on Ultrasound a recommendation that



"some key audiences - the medical press, major automobile and health insurers and other third party
payers - need to be better informed about the unsubstantiated claims by some medical professionals
and equipment manufacturers that ultrasound is effective in diagnosing spinal and paraspinal

injuries."54

The American Chiropractic College of Radiology:*

"Diagnostic ultrasound has been shown to be a useful modality for evaluating certain musculoskeletal
complaints. Fetal, pediatric and intra-operative applications have been published in the scientific
literature.

"The quality of ultrasound images is extremely dependent on operator skill. The resolution abilities of
the equipment may have an impact on diagnostic yield, and accuracy. Consequently, the importance of
training to establish technologic, as well as interpretive competency cannot be understated. The
application of diagnostic ultrasound in the adult spine in areas such as disc herniation, spinal stenosis
and nerve root pathology is inadequately studied and its routine application for these purposes cannot

be supported by the evidence at this time."56

In 1992, many well-known leaders in the chiropractic profession gathered to establish the practice
guidelines contained in the Mercy Conference document. This document states that "[musculoskeletal

ultrasound]...is a relatively new and controversial technique."57

These guidelines have been approved as policy by the American Chiropractic College of
Radiology and the Board of Governors of the American Chiropractic Association. They will be
submitted for review and ratification by the House of Delegates of the American Chiropractic
Association at its next annual meeting [in 1996].

Conclusion

Finally, the authors offer a challenge for those who wish to further investigate or utilize adult spinal
DUS in any capacity. Please provide or produce publishable research to a peer-reviewed, indexed
journal that will establish:

Protocols and determinates for patient selection. The research departments of the chiropractic
colleges that have access to DUS should be responsible for initiating protocol development.

 
The clinical relevance (if any) of objectively demonstrating facet inflammation, mild to moderate
muscle injury and/or nerve root inflammation.

 
How positive ultrasound findings impact patient management in a cost-conscious health care
environment.

 
Inter- and intraexaminer reliability and positive predictive values, as well as the sensitivity and
specificity of adult spinal applications of DUS.



This research should come forth prior to widespread use of this modality. If this type of research is to
be performed, it should be compared with the accepted imaging modalities, such as MRI,
electrodiagnostic studies or surgical findings.

Diagnostic ultrasound of the musculoskeletal system is a time-tested imaging modality. However,
several concerns have been raised regarding the recent proliferation of this modality amongst
chiropractors, particularly as it relates to evaluation of the spine. Prior to the new application of any
imaging modality, the appropriate research and clinical protocols for patient selection must be
established. Currently, this information has not surfaced in the indexed literature. Until this
information is available in the mainstream scientific or clinical literature, outpatient DUS of the adult
spine should be considered investigational. There are no scientifically-based studies that support the
use of this imaging modality in the adult spinal or paraspinal regions. Therefore, it is clear that "THE
CART IS BEFORE THE HORSE" as it applies to diagnostic ultrasound of the adult spine.

References

Stipkovich LN: Musculoskeletal ultrasonographic examination of the cervical spine and1.
surrounding tissues including normal lymph nodes. JACA 31:33-7, 1994.

 
Futoran RL: Musculoskeletal diagnostic ultrasound: Non-invasive imaging is here. JACA 32:65-9,2.
1995.

 
Croft AC: Diagnostic spinal ultrasound: Too good to be true? Dynamic Chiropractic 13:15, 1995.3.

 
Middleton WD: Ultrasonography of the shoulder. Radiol Clin North Am 30:927-40, 1992.4.

 
Middleton WD, Edelstein G, Reinus WR, et al: Sonographic detection of rotator cuff tears. AJR5.
144:349-53, 1985.

 
Nelson MC, Leather GP, Nirschl RP, et al: Evaluation of the painful shoulder. J Bone Joint Surg6.
(Am) 73:707-16, 1991.

 
Weiner SN, Seitz WH Jr.: Sonography of the shoulder in patients with tears of the rotator cuff:7.
Accuracy and value for selecting surgical options. AJR 160:103-7, 1993.

 
van Holsbeeck M, Strouse PJ: Sonography of the shoulder: Evaluation of the subacromial-8.
subdeltoid bursa. AJR 160:561-64, 1993.

 
Stiles RG, Otte MT: Imaging of the shoulder. Radiology 188:603-13, 1993.9.

 



Crass JR, Craig EW, Feinberg SB: Ultrasonography of rotator cuff tears: A review of 50010.
diagnostic studies. J Clin Ultrasound 16:313-27, 1988.

 
Brandt TD, Cardone BW, Grant TH, et al: Rotator cuff sonography: A reassessment. Radiology11.
173:323-27, 1989.

 
Harcke T, Grissom LE, Finkelstein MS: Evaluation of the musculoskeletal system with12.
sonography. AJR 150:1253-61, 1988.

 
Kaplan PA, Anderson JC, Norris MA, Matamoros A Jr.: Ultrasonography of post-traumatic soft-13.
tissue lesions. Radiol Clin North Am 27:973-82, 1989.

 
Fornage BD, Rifkin MD: Ultrasound examination of tendons. Radiol Clin North Am 26:87-107,14.
1988.

 
Buchberger W, Schon G, Strasse K, et al: High-resolution ultrasonography of the carpal tunnel. J15.
Ultrasound Med 10:531-7, 1991.

 
Nakamichi K, Tachibana S: The transverse sliding of the median nerve beneath the flexor16.
retinaculum. J Hand Surg (Br) 17:213-6, 1992.

 
Buchberger W, Judmaier W, Birbamer G, et al: Carpal tunnel syndrome: Diagnosis with high-17.
resolution sonography. AJR 159:793-8, 1992.

 
Graf R: Hip sonography - how reliable? Sector scanning versus linear scanning? Dynamic versus18.
static examination? Clin Orthop 281:18-21, 1992.

 
Suzuki S, Kasahara Y, Futami T, et al: Ultrasonography and congenital dislocation of the hip.19.
Simultaneous imaging of both hips from in front. J Bone Joint Surg (Br) 73:879-83, 1991.

 
Millis MB, Share JC: Use of ultrasonography in dysplasia of the immature hip. Clin Orthop20.
274:160-71, 1992.

 
Laine HR, Harjula ALJ, Peltokallio P: Ultrasonography as a differential diagnostic aid in21.
achillodynia. J Ultrasound Med 6:351-62, 1987.

 



Mathieson JR, Connell DG, Cooperberg PL, Lloyd-Smith DR: Sonography of the Achilles tendon22.
and adjacent bursae. AJR 151:127-31, 1988.

 
Fornage BD: Achilles tendon: US examination. Radiology 59:759-64, 1986.23.

 
van Holsbeeck M, Introcaso JH: Musculoskeletal Ultrasound, 1st ed. St. Louis, Mosby-Yearbook,24.
1990.

 
Fornage BD: Musculoskeletal Ultrasound. New York, Churchill Livingstone, 1995.25.

 
Harlow CL, Drose JA: A special technique for cervical spine sonography illustrated by a patient26.
with meningoencephalocele, Dandy-Walker variant, and syringomyelia. J Ultrasound Med
11:502-6, 1992.

 
Rubin JM, DePietro MA, Chandler WF, Venes JL: Spinal ultrasonography. Intraoperative and27.
pediatric applications. Radiol Clin North Am 26:1-27, 1988.

 
Knake JE, Bowerman RA, Silver TM McCracken S: Neurosurgical application of intraoperative28.
ultrasound. Radiol Clin North Am 23:73-90, 1985.

 
Stone JL, Lichtor T, Banerjee S: Intradural thoracic disc herniation. Spine 19:1281-4, 1994.29.

 
Yamaoka K: Significance of intraoperative ultrasonography in anterior spinal operation. Spine30.
14:1192-7, 1989.

 
Hides JA, Richardson CA, Jull GA: Magnetic resonance imaging and ultrasonography of the31.
lumbar multifidus muscle. Comparison of two different modalities. Spine 20:54-8, 1995.

 
Faulkner KG, Gluer C, Majumdar S, et al: Noninvasive measurements of bone mass, structure,32.
and strength: Current methods and experimental techniques. AJR 157:1229-37, 1991.

 
Herd RJ, Blake GM, Miller CG, et al: The ultrasonic assessment of osteopenia as defined by dual33.
x-ray absorptiometry. Br J Radiol 67:631-5, 1994.

 
Bernecker P, Pietschmann P, Winkelbauer F, et al: The spine deformity index in osteoporosis is34.
not related to bone mineral and ultrasound measurements. Br J Radiol 65:393-6, 1992.



 
Tervonen O, Lahde S, Vanharanta H: Ultrasound diagnosis of lumbar disc degeneration.35.
Comparison with computed tomography/discography. Spine 16:951-4, 1991.

 
Kamei K, Hanai K, Matsui N: Ultrasonic level diagnosis of lumbar disc herniation. Spine36.
15:1170-4, 1990.

 
Merx JL, Thijssen HO, Meyer E, Chung RW: Accuracy of ultrasonic evaluation of lumbar37.
intervertebral discs by an anterior approach. Neuroradiology 31:386-90, 1989.

 
Hagen A: Transabdominal ultrasound tomography of the lumbar intervertebral discs and the38.
lumbar canal. Zentralbl Neurochir 48:273-9, 1987.

 
Ebner F, Tolly E, Kopp W: Sonographic demonstration of lumbar disc herniation. J Ultrasound39.
Med 5:193-6, 1986.

 
Chovil AC, Anderson DJ, Adcock DF: Ultrasonic measurement of lumbar canal diameter: A40.
screening tool for low back disorders? Southern Med J 82:977-80, 1989.

 
Porter RW, Bewley B: A ten-year prospective study of vertebral canal size as a predictor of back41.
pain. Spine 19:173-5, 1994.

 
Drinkall JN, Porter RW, Hibbert CS, Evans C: Value of ultrasonic measurement of spinal canal42.
diameter in general practice. Br Med J 288:121-2, 1984.

 
MacDonald EB, Porter R, Hibbert C, Hart J: The relationship between spinal canal diameter and43.
back pain in coal miners. Ultrasonic measurement as a screening test? J Occup Med 26:23-8,
1984.

 
Legg SJ, Gibbs V: Measurement of the lumbar spinal canal by echo ultrasound. Spine 9:79-82,44.
1984.

 
Battie MC, Hansson TH, Engel JM, et al: The reliability of measurements of the lumbar spine45.
using ultrasound B scan. Spine 11:144-8, 1986.

 
Porter RW, Hibbert CS: Symptoms associated with lysis of the pars interarticularis. Spine46.
9:755-8, 1984.



©2024 Dynanamic Chiropractic™ All Rights Reserved

 
Porter RW, Hibbert C, Evans C: The natural history of root entrapment syndrome. Spine47.
9:418-21, 1984.

 
Gerngross H, Sohn C: Ultrasound scanning for the diagnosis of meniscal lesions of the knee48.
joint. Arthroscopy 8:105-10, 1992.

 
Teitz CC: Ultrasonography in the knee. Clinical aspects. Radiol Clin North Am 26:55-62, 1988.49.

 
Richardson ML, Selby B, Montana MA, Mack LA: Ultrasonography of the knee. Radiol Clin North50.
Am 26:63-75, 1988.

 
Howie DW, Chatterton BE, Hone MR: Failure of ultrasound in the investigation of sciatica. J51.
Bone Joint Surg (Br) 65:144-7, 1983.

 
Mack LA, Nyberg DA, Matsen FA: Sonographic evaluation of the rotator cuff. Radiol Clin North52.
Am 26:161-77, 1988.

 
Middleton WD, Reinus WR, Melson GL, et al: Pitfalls of rotator cuff sonography. AJR 146:555-60,53.
1986.

 
ACR Commission on Ultrasound - Neiman HL, chairman: ACR Bulletin 2-96.54.

 
American College of Radiology: Digest of Council Actions. Res. 55. September, 1995.55.

 
American Chiropractic College of Radiology. Policy statement. October, 1995. Adopted by the56.
ACA House of Delegates, December, 1995.

 
Haldeman S, Chapman-Smith D, Petersen DM Jr., eds.: Guidelines for chiropractic quality57.
assurance and practice parameters. Proceedings of the Mercy Center Consensus Conference,
San Francisco, California, January 25-30, 1992.

APRIL 1996


