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The atlantomastoid is a variant muscle of the suboccipital region,
originating from the transverse process of the atlas (C1) and insert-
ing on the posterior aspect of the mastoid process of the temporal
bone (Fig. 1 A). The atlantomastoid is supplied by the occipital artery
and innervated by the suboccipital nerve®; the former is a branch
of the external carotid artery and the latter is formed by the dor-
sal ramus of C1. A recent study determined the muscle’s prevalence
to be 15%?. Because of the atlantomastoid’s proximity to the four
typical suboccipital muscles and certain neurovascular structures of
the posterior cervical region, detection of the atlantomastoid muscle
using ultrasound may be beneficial for clinicians performing inter-
ventional procedures in the suboccipital region, and for manual
therapists that manipulate the cervical spine. Summarized in this
letter is a point-of-care ultrasound (POCUS) simulation that was
conducted on a cadaveric specimen, whereby the mastoid process,
the transverse process of C1, and the obliquus capitis inferior served
as anatomical landmarks to aid in the imaging of the muscle. This
letter aims to bring attention to the atlantomastoid variant and high-
light its potential clinical importance for POCUS practitioners.

The right suboccipital region of a fresh frozen cadaveric specimen
featured an atlantomastoid muscle that measured approximately
2.5 cm in length and 0.5 cm in width (Fig. 1 B). After completing
dissection, the donor was placed prone with the neck in neutral
position and the head oriented slightly to the right. The reflected
superficial muscle layers and overlying skin were re-approximated.
The SonoSite Edge II portable ultrasound system was used, and
alinear transducer 13-6 MHz probe was placed in the sagittal plane,
starting from the origin of the obliquus capitis inferior on the spi-
nous process of the second cervical vertebra. Scanning was done
superolaterally until the atlantomastoid muscle could be visualized
in long axis spanning between the transverse process of C1 and the
mastoid process (Fig. 1 C, Fig. 1 D). To confirm the sonographic
identification of the atlantomastoid, the overlying muscles and skin
flap were reflected laterally to allow access to the suboccipital region.
The tip of an 18-gauge needle was placed into the muscle belly. The
needle was held in place, while the tissue layers on the right side

of the neck were re-approximated to confirm that the scanned im-
age was in fact the variant muscle. After sonographic images were
recorded, the tissue layers were again reflected laterally to confirm
that the needle tip was still placed appropriately in the muscle belly.
The atlantomastoid appeared as a hypoechoic structure with some
internal white signals due to the presence of collagen fibers. After
the POCUS simulation was complete, the muscle was excised from
the donor and histological slides were prepared.

Relevance to point-of-care ultrasound

Atrophy of the suboccipital muscles has been observed in patients
who experience headaches following whiplash-type injuries and
tension-type headaches®. Needle electromyography (EMG) is a di-
agnostic technique that can be used to determine the underlying
cause of muscle atrophy. The EMG procedure involves inserting
a needle electrode into each suboccipital muscle to record and ana-
lyze electrical signals, allowing clinicians to differentiate between
atrophy from disuse versus atrophy from denervation — an impor-
tant factor in determining course of treatment. Each muscle is iden-
tified using anatomical landmarks prior to needle insertion®. The
atlantomastoid is thought to contribute to head extension if present
bilaterally and lateral flexion and/or rotation of the head if present
unilaterally®?; thus, the variant muscle shares common functions
with the typical suboccipital muscles. The authors suggest that the
atlantomastoid, when present and identified by ultrasound, should
be considered for EMG analysis.

Manual therapists may use an invasive technique known as dry nee-
dling; a method of pain relief involving the insertion of solid fila-
ment needles into specific myofascial trigger points®. Dry needling
of the suboccipital muscles is used to treat cervicogenic headache
and often results in positive outcomes including increased range of
motion and significant reductions in local and widespread pain®.
If variant muscles like the atlantomastoid have the potential to play
an etiological role in chronic pain, detection using POCUS prior
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Fig. 1. A. Illustration of the atlantomastoid and typical suboccipital musculature - based on the THIEME Atlas of Anatomy (1 - atlantomastoid; 2 - obliquus ca-
pitis superior; 3 - obliquus capitis inferior; 4 — rectus capitis posterior major; 5 — rectus capitis posterior minor; 6 - mastoid process; 7 - transverse process of
C1). B. Suboccipital region of a fresh frozen donor with the atlantomastoid muscle present on the right side (posterolateral view). C. Annotated ultrasound
image of the atlantomastoid with a yellow circle indicating the 18-gauge needle tip out of plane on the surface of the muscle, and a blue oval indicating the
muscle belly of the atlantomastoid - long axis view (MP - mastoid process; TP C1 - transverse process of the first cervical vertebra). D. Graphic schematic
of ultrasound examination with relevant anatomical landmarks and probe positioning (SP C2 - spinous process of the second cervical vertebra; TP C1-

transverse process of the first cervical vertebra; MP - mastoid process)

to intervention could result in a new target in pain management.
Furthermore, treatment for chronic tension-type headache involves
a variety of modalities primarily focused on the suboccipital re-
gion®. One of the most common treatment methods is suboccipi-
tal release, a non-invasive osteopathic manipulation technique that
targets the suboccipital musculature®. It is reccommended that pa-
tients undergo a complete musculoskeletal exam of the neck prior
to a suboccipital release, as concern for neurovascular compromise
is a contraindication for the procedure®. Since variations in sub-
occipital musculature are closely associated with compression of
neurovascular structures such as the vertebral artery and the greater
and third occipital nerves®, POCUS evaluation during the initial
exam may be beneficial in determining patient suitability prior to
cervical manipulation. If present, the atlantomastoid lies in close

proximity to certain neurovascular structures of the posterior cervi-
cal region. The occipital artery courses between the lateral border of
the obliquus capitis superior and the medial border of the atlanto-
mastoid prior to ascending obliquely towards the external occipital
protuberance®. The greater, lesser, and third occipital nerves travel
medially relative to the atlantomastoid to innervate the posterior
scalp. At the current time, the relationships between these nerves
and the atlantomastoid have not been discussed in the literature,
however the authors postulate that the lesser occipital nerve in
particular could be in close proximity to the atlantomastoid. Ad-
ditionally, the third segment of the vertebral artery lies in close re-
lationship to three bony landmarks: the transverse process of CI,
the posterior tubercle of C1, and the tip of the mastoid process. As
the atlantomastoid originates from the transverse process of C1 and
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inserts on the mastoid process, it would lie in close proximity to the
third segment of the vertebral artery.

Clinicians performing interventional procedures in the suboccipital
region, like ultrasound-guided greater occipital nerve (GON) blocks
and botulinum toxin injection into the suboccipital muscles to treat
pain related to compressed nerves, muscle spasm, occipital neural-
gia, and chronic tension-type headache, could benefit from knowl-
edge of the atlantomastoid muscle because of its relationships to key
anatomical landmarks and neurovascular structures in the region®.
The procedure for ultrasound-guided GON blocks typically involves
the use of the obliquus capitis inferior as the primary anatomical
landmark to identify the GON prior to needle injection®. However,
muscular variations in the suboccipital region have been shown to
cause alterations in the pathway of the GON®, further illustrating
the value of POCUS identification of muscular variants that may
influence the treatment approach if discovered prior to performing
the procedure. Ultrasound-guided injection of a local anesthetic-
steroid combination into the suboccipital muscles has been shown
to be an effective management strategy for post-dural puncture
headache!"”, again indicating the potential for the atlantomastoid to
be considered a target for treatment, when present.

This cadaveric POCUS simulation indicates that the atlantomas-
toid muscle variant, when present, can be identified during scan-
ning by using the obliquus capitis inferior, the transverse process of
Cl1, and the mastoid process as landmarks. This letter aims to help
foster interest in the atlantomastoid muscle and encourage POCUS
practitioners to consider the muscle’s relevance in the diagnosis and
treatment of chronic pain conditions.

References

1. Lee R: What is Known About the Atlantomastoid Muscle: A Scoping Review.
Queen’s University, 2021: 16-40.

2. LeeR, Pang SC, Borman WH, Herrin SO, Bale LSW: A prevalence study of the at-
lantomastoid muscle. Surg Radiol Anat 2022; 44: 1349-1353. doi: 10.1007/500276-
022-03022-6.

3. Hallgren RC, Andary MT, Wyman AJ, Rowan JJ: A standardized protocol for nee-
dle placement in suboccipital muscles. Clin Anat 2008; 21: 501-508. doi: 10.1002/
ca.20660.

4. Blackwood NO, Olewnik L, Georgiev GP, Wysiadecki G, Aysenne A, Iwanaga J,
Tubbs RS. An unusual variant of the atlantomastoid muscle. Folia Morphol
(Warsz) 2023; 82: 211-215. doi: 10.5603/FM.a2021.0126.

5. Sedighi A, Nakhostin Ansari N, Naghdi S: Comparison of acute effects of super-
ficial and deep dry needling into trigger points of suboccipital and upper trape-
zius muscles in patients with cervicogenic headache. ] Bodyw Mov Ther 2017; 21:
810-814. doi: 10.1016/j.jbmt.2017.01.002.

6. Fernandez-de-las-Peflas C, Alonso-Blanco C, Cuadrado ML, Gerwin RD,
Pareja JA: Trigger points in the suboccipital muscles and forward head posture

Statement of ethics approval

Ethical approval for this study was granted by the Queen’s University
Health Sciences and Affiliated Teaching Hospitals Research Ethics
Board.

Conflict of interest

The authors do not report any financial or personal connections with
other persons or organizations which might negatively affect the
contents of this publication and/or claim authorship rights to this
publication.

Acknowledgements

The authors are grateful for the assistance of Dr. Joseph Newbigging
and Dr. Tatiana Vukadinovic for their POCUS expertise. We also
thank Mitchell Doherty and the staff of the Clinical Simulation Centre
at Queen’s University.

Author contributions

Original concept of study: JQ, RL, LB. Writing of manuscript: MD,
ID, JQ, LB. Analysis and interpretation of data: JQ. Final approval of
manuscript: MD, ID, JQ, RL, LB. Collection, recording and/or com-
pilation of data: MD, ID, JQ, LB. Critical review of manuscript: MD,
ID, JQ, RL, LB.

in tension-type headache. Headache 2006; 46: 454-460. doi: 10.1111/j.1526-
4610.2006.00288.x.

7.  LeeE, Moloney S, Talsma J, Pierce-Talsma S: Osteopathic Manipulative Treatment
Considerations in Tension-Type Headache. ] Osteopath Med 2019; 119: e40-e41.
doi: 10.7556/ja0a.2019.096.

8. Rowlands E, Pozun A: Osteopathic Manipulative Treatment: Suboccipital Release.
StatPearls 2023.

9. RyuJH, Shim JH, Yeom JH, Shin WJ, Cho SY, Jeon WJ: Ultrasound-guided greater
occipital nerve block with botulinum toxin for patients with chronic headache in
the occipital area: a randomized controlled trial. Korean ] Anesthesiol 2019; 72:
479-485. doi: 10.4097/kja.19145.

10. Abdelraouf M, Salah M, Waheb M, Elshall A: Suboccipital Muscles Injection for
Management of Post-Dural Puncture Headache After Cesarean Delivery: A Ran-
domized-Controlled Trial. Open Access Maced ] Med Sci 2019; 7: 549-552. doi:
10.3889/0amjms.2019.105.



	Button 10101: 
	Button 10102: 
	Button 10105: 
	Button 10104: 
	Button 10103: 


