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Abstract
The extensor digitorum brevis manus (EDBM) is a variant muscle located on the dorsum of the hand. This
variant of the fourth compartment has often eluded preoperative diagnosis and led to unnecessary repeat
visits to the operating room owing to its lack of notoriety. As a result, we aim to review the literature
concerning the EDBM with respect to its embryology, comparative anatomy and variants, and clinical
significance in an attempt to increase awareness and help in preoperative diagnosis and management. A
total of 21 articles were reviewed. The results show that the EDBM often goes underdiagnosed and is
frequently discovered incidentally in the operating room or in cadaveric dissections. There are multiple
variations of the EDBM that, in certain instances, dictate the correct method of management. While there
has been a reversal of opinions on which technique is the most popular at relieving symptoms caused by the
EDBM, current arguments stand for retinacular release only when the EDBM serves as a sole extensor for one
of the indices. In other instances where this is not the case, surgical excision of the EDBM proved to be the
most effective at relieving symptoms.
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Introduction And Background
A variant of the extensors located in the dorsum of the hand is the extensor digitorum brevis manus (EDBM)
(Figure 1). This muscle was first described by a German-born Dutch anatomist, Bernhard Albinus, who used
the term extensor brevis digiti indicis vel medii [1]. Since then the EDBM has been given multiple synonyms,
but ‘extensor digitorum brevis manus,’ first used by Macalister in 1875 [2], has become the most commonly
accepted term.
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FIGURE 1: Example of extensor digitorum brevis manus muscle (white
arrows) found during surgery of the left hand. For reference, note the
tendon of the extensor carpi radialis longus muscle (black arrow).

A recent systematic review of twenty-five studies reporting the true cadaveric prevalence of the EDBM
revealed a pooled prevalence estimate (PPE) of 2.3% [3]. Although not an uncommon variant, the EDBM has
proved a difficult preoperative diagnosis for patients presenting with chronic dorsal wrist pain and is usually
discovered during surgery [4-5]. Yammine considered the diagnosis of the EDBM to be: “One of those
conditions where one should think of it to make the diagnosis; it should be included in the differential
diagnosis of ‘dorsal ganglions’” [3]. This variant has therefore been researched in attempts to increase
awareness and help bring to light the preoperative differential when diagnoses are being considered.

Review
Embryology
The precursor muscle that gives rise to the extensors of the forearm differentiates into superficial, deep, and
radial portions. While the superficial portion has remained relatively stable throughout evolution,
comparative anatomy studies have shown that the deep portion has undergone significant changes, giving
rise to the variants seen amongst primates [5]. Therefore, some researchers have inferred that the EDBM
arises from the deep, unstable portion of the forearm extensor precursor muscle [3]. Others have suggested
that it represents the failed proximal migration of the undifferentiated extensor muscle mass of the hand,
similar to an atavistic structure [6-7].

Comparative anatomy and variants
Although there are variants, multiple studies have reported the most common origin for the EDBM to be
inside the radiocarpal joint capsule, attaching either to the dorsal metacarpal surface, the distal end of the
radius, or the proximal portion of the radiocarpal ligament [3, 8-9]. The distal insertion of the EDBM is often
joined to the extensor indicis proprius (EIP), which serves to extend the index finger, and the two muscles
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share the same innervation and blood supply from the posterior interosseous nerve and anterior
interosseous artery, respectively [3]. Ogura, et al. revealed that ten out of twenty human upper limbs lacking
the EIP had an EDBM, suggesting that the EDBM could serve to compensate for the lack of an EIP and, in
such instances, serve as the only extensor for the index finger, justifying the use of the term extensor indicis
brevis [9].

Ogura, et al. classified the different variants according to their insertion in relation to the EIP. They were
classified into three groups: group I had an EIP missing with the EDBM attached to the index finger on the
dorsal aponeurosis; group II had an EDBM attached to the index finger along with the EIP; and group III had
it attached to the long finger, aiding (though not solely) in extension of the middle finger [9]. Group II was
further classified into three subgroups depending on how the EDBM and EIP interacted: subgroup A was
defined as an EDBM connected to a shortened or vestigial EIP confluent with the belly of the EDBM inserted
into the index finger; subgroup B was defined as an EDBM inserted along the ulnar side of the EIP; and in
subgroup C, the EDBM was inserted into the distal end of the EIP [9]. Another attempt to classify the variants
on the basis of their distal insertion was made by Yoshida [10], but this classification scheme is not as
commonly used, so it will not be discussed in detail in this review.

Previous studies have led to different opinions concerning the bilateral occurrence of EDBM and familial
inheritance. In their Japanese study of roughly 600 cadavers, Ogura, et al. cited a bilateral occurrence rate of
about 50% for patients suffering from EDBM [9]. In a 2014 meta-analysis, which included Ogura’s data, the
incidence of bilateral EDBM was 26.3% [3]. Whether there is a genetic/familial component to the occurrence
of EDBM is also still debatable. As previously mentioned, there are multiple accounts of the origin of the
EDBM, one of which emanates from data on EDBM being diagnosed within relatives, suggesting some type
of familial inheritance. For example, in their study of 3404 adults, Gama, et al. identified 38 individuals with
the EDBM, three of whom had relatives with the same condition [11]. More research should establish
whether this number is significant and suggests some type of familial inheritance. It is also important to
note that many clinical case reports have revealed more manual laborers with dominant hand EDBM
pathology, suggesting a non-familial pattern of occurrence. Interestingly, a case of two brothers both
suffering from non-dominant hand EDBM has been reported [12].

Clinical significance
While the EDBM can be found incidentally during surgery or in a cadaveric dissection, few cases have
involved patients reporting symptoms prior to the discovery of this anomaly of a dorsal hand muscle. In a
study of more than 300 clinical and cadaveric case reports, few patients reported symptoms prior to
presentation [13].

When symptoms are present, they typically consist of chronic pain on the dorsum of the wrist. In 1999,
Hayashi, et al. coined the term “fourth compartment syndrome,” which attributed the etiology of chronic
dorsal wrist pain to causes within the extensor retinaculum [14]. They listed five possible causes: EDBM,
ganglion involvement, abnormal extensor indicis muscle, tenosynovitis, and anomaly or deformity of the
carpal bones [14]. The EDBM has been thought to contribute pain in fourth compartment syndrome as a
result of inflammation and hypertrophy [3], but to complicate things further, cases of the EDBM having a
ganglion associated or embedded in the muscle itself have been reported [9, 15]. In Ogura’s study, 17 ganglia
were associated with 68 cases of EDBM. As previously mentioned, the EDBM increases edema on the dorsum
of the hand, often leading to a preoperative misdiagnosis of a synovial cyst [16]. While the exact etiology of
chronic pain due to EDBM is still in question, this should not deter the physician from keeping this
differential in mind at the presentation of symptoms.

According to Ross, et al., aggravating factors that can potentially contribute to the expression of EDBM
symptoms include manual labor and hand dominance [17]. Although magnetic resonance imaging (MRI)
scans can aid in the diagnosis, they do not always help if the radiologist fails to consider the EDBM as a
differential [18]. Also, while electrophysiological studies can help distinguish cysts or tumors from EDBM,
the physician again needs to consider EDBM as a differential in order to perform those studies. As per
Yammine’s declaration that EDBM should be included in the differential diagnosis of dorsal ganglia, if the
physician is not thinking of it, it is often missed [3, 18].

With most cases being incidental findings during surgery or cadaveric dissections, treatment is not
warranted until chronic pathology develops. When symptomatic, the treatment for EDBM usually involves
surgical excision of the retinaculum or removal of the muscle (partial/debridement or complete). While some
literature recommends conservative treatment, data on the effectiveness of conservative treatment are
limited. Most of the literature explored agreed on surgical intervention for symptomatic EDBM. It is worth
noting that one case report in which EDBM pathology was treated with botulinum toxin showed significant
improvement [19], but more powerful studies are required before this finding can be validated statistically.

Since its discovery, algorithms for different surgical procedures for the EDBM have been developed, but
opinions vary. Initially, complete excision of the muscle seemed to be the preferred method of treatment.
Then during the 1980s, when EDBM variants were more clearly classified, retinacular release gained
popularity. Patel, et al. proposed that the primary treatment should be retinacular release, especially when

2017 Shereen et al. Cureus 9(8): e1568. DOI 10.7759/cureus.1568 3 of 5



the EDBM serves to compensate for the extensor indicis proprius, if the muscle is electrophysiologically and
histopathologically normal, or if it can be used successfully as a motor to restore function to the extensor
pollicis longus [20]. In cases where retinacular release fails, or upon the patient’s wish for cosmetics, the
muscle belly should be excised as the definitive treatment [20].

Ogura, et al. also proposed a logical algorithm based on their classification scheme. For types of EDBM where
the EIP was absent or extension of the index finger relied more on the EDBM (groups I and IIA), retinacular
division or partial resection was recommended. For variants where the EIP was not absent and there was less
compensation for extension of the index finger (groups IIB, IIC, and III), complete excision of the EDBM
belly was recommended.

Yammine’s review simply stated that division of the extensor retinaculum yields good results in cases of
muscular hypertrophy, but for complete resolution of symptoms, excision of the belly yields the best results.
However, given the different variations in insertions and function and the difficulty of ascertaining a
preoperative diagnosis, others have indicated that the matter is more complicated.

A case report from 2015 highlights the elusiveness of the EDBM and a logical approach to intraoperative
decision-making with regard to decompression versus excision (partial debridement or total) [21]. Waterman
highlights how the EDBM can be confused with other pathologies, especially when trauma aggravates the
symptoms and how imaging can be misleading prior to surgical intervention. The MRI of this patient
suggested some sort of scaphoid pathology, but the EDBM was found incidentally and evaluated in the
operating room. In his description of the operation, Waterman traced the tendon insertion and origin sites to
determine the mechanical role of the EDBM. Like Ogura and Patel, Waterman emphasized surgical excision
over debridement or retinacular release if the EDBM was not a sole extensor for the index [9, 20-21]. The
patient underwent total excision and recovered completely. Perhaps this method could be applied to imaging
studies. More research should point towards improving imaging studies for anomalous muscle bodies by
developing a system of tracking and tracing the insertions and origins. Given this and an increase in clinical
awareness, perhaps we could improve the preoperative diagnosis rate and decrease the number of repeat
trips to the operating room. Although not a powerful study, Waterman’s approach could pave the way for a
larger scale study to determine an effective algorithm for surgical management.

Conclusions
The EDBM represents a variant of the dorsal extensor muscles of the hand. Since its discovery, it has evaded
diagnosis owing to lack of clinical awareness, difficulty of detecting it by imaging, and similarities to other
wrist pathologies. The etiology of EDBM has yet to be established. However, there is an increasing amount of
literature on this variation, its associations with other wrist pathologies, and its management. While experts
agree that surgical management is most effective at relieving symptoms, opinions differ on the correct
surgical approach to treating symptomatic EDBM. Over the years there seems to have been a dynamic
reversal of preferred technique: decompression versus excision. The main argument for reticular
decompression is that it is a simpler approach with fewer complications, and this should be the preferred
method when the EDBM is the sole extensor. However, many patients present months after surgery with
recurring symptoms and require a second surgery. Complete excision prevents unnecessary second
operations and has proved most effective in relieving symptoms. The development of innovative imaging
techniques and more research on clinical outcomes of the different surgical approaches could prove useful
for determining EDBM preoperatively and for ensuring better patient care.

Additional Information
Disclosures
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. Albinus BS: De extensore digitorum brevis manus . Academicarum Annotationum. 1758, IV:28-9.
2. Macalister A: Additional Observations on Muscular Anomalies in Human Anatomy (third series) with a

Catalogue of the Principal Muscular Variations Hitherto Published. Royal Irish Academy, Dublin; 1875.
25:1–134.

3. Yammine K: The prevalence of extensor digitorum brevis manus and its variants in humans: a systematic
review and meta‐analysis. Surg Radiol Anat. 2015, 37:3–9. 10.1007/s00276-014-1312-8

4. Della Vella P, De Giovannini E: A case of extensor indicis brevis manus muscle . Chir Ital. 1985, 37:214–218.
5. Wood FJ: The morphology of the extrinsic muscles . The Principles of Anatomy as Seen in the Hand, 2nd ed.

Bailliere, Tindall and Cox, London; 1946. 243-255.
6. Souter WA: The extensor digitorum brevis manus . Br J Surg. 1966, 53:821–823. 10.1002/bjs.1800530923

2017 Shereen et al. Cureus 9(8): e1568. DOI 10.7759/cureus.1568 4 of 5

https://scholar.google.com/scholar?q=intitle:De extensore digitorum brevis manus
http://www.worldcat.org/title/additional-observations-on-muscular-anomalies-in-human-anatomy-third-series-with-a-catalogue-of-the-principal-muscular-variations-hitherto-published/oclc/49331701
https://dx.doi.org/10.1007/s00276-014-1312-8
https://dx.doi.org/10.1007/s00276-014-1312-8
http://europepmc.org/abstract/med/4017148
https://scholar.google.com/scholar?q=intitle:The morphology of the extrinsic muscles
https://dx.doi.org/10.1002/bjs.1800530923
https://dx.doi.org/10.1002/bjs.1800530923


7. Bunnell S: Surgery of intrinsic muscles of the hand other than those producing opposition of the thumb . J
Bone Joint Surg. 1942, 24:1–31.

8. el-Badawi MG, Butt MM, al-Zuhair AG, et al.: Extensor tendons of the fingers: arrangement and variations-
II. Clin Anat. 1995, 8:391–398. 10.1002/ca.980080604

9. Ogura T, Inoue H, Tanabe G: Anatomic and clinical studies of the extensor digitorum brevis manus . J Hand
Surg Am. 1987, 12:100–107. 10.1016/S0363-5023(87)80171-5

10. Yoshida Y, Yasutaka S, Seki Y: A study on the extensor digitorum brevis manus muscle in man. [Article in
Japanese]. Kaibogaku Zasshi. 1984, 59:313–321.

11. Gama C: Extensor digitorum brevis manus: a report on 38 cases and a review of the literature . J Hand Surg
Am. 1983, 8:578–82. 10.1016/S0363-5023(83)80130-0

12. Hoffman J, Ellison MR: Extensor digitorum brevis manus in the non dominant hand of two brothers . J Hand
Surg Am. 1987, 12:293–294. 10.1016/S0363-5023(87)80293-9

13. Dixit D, Kubavat DM, Lakhani CJ, et al.: A morphometric evaluation of extensor digitorum brevis manus by
dissection: a rare atavistic muscle of the dorsum of the hand. Medica Innovatica. 2012, 1:59–63.

14. Hayashi H, Kojima T, Fukumoto K: The fourth-compartment syndrome: its anatomical basis and clinical
cases. Handchir Mikrochir Plast Chir. 1999, 31:61–65. 10.1055/s-1999-13495

15. Dostal GH, Lister GD, Hutchinson D, et al.: Extensor digitorum brevis manus associated with a dorsal wrist
ganglion: a review of five cases. J Hand Surg Am. 1995, 20:35-37.

16. Paraskevas G, Papaziogas B, Spanidou S, et al.: Unusual variation of the extensor digitorum brevis manus: a
case report. Orthop Traumatol. 2002, 12:158-160. 10.1007/s00590-002-0035-4

17. Ross JA, Troy CA: The clinical significance of the extensor digitorum brevis manus . J Bone Joint Surg Br.
1969, 51:473–478.

18. Froelich JM, Bidgoli-Moghaddam M, Moran SL: Bilateral extensor digitorum brevis manus . Orthopedics.
2012, 35:1431–1433. 10.3928/01477447-20120822-34

19. Wendel I, Cole J: Treatment of extensor digitorum brevis manus myalgia with botulinum toxin . PM&R.
2014, 6:284–286. 10.1016/j.pmrj.2013.09.010

20. Patel MR, Desai SS, Bassini-Lipson L, et al.: Painful extensor digitorum brevis manus muscle . J Hand Surg
Am. 1989, 14:674–678. 10.1016/0363-5023(89)90190-1

21. Waterman B, Dunn J, Kusnezov N, et al.: Surgical management of symptomatic extensor digitorum brevis
manus: a proposed algorithm for treatment. Mil Med. 2015, 180:1115–7. 10.7205/MILMED-D-14-00697

2017 Shereen et al. Cureus 9(8): e1568. DOI 10.7759/cureus.1568 5 of 5

http://journals.lww.com/jbjsjournal/Abstract/1942/24010/SURGERY_OF_THE_INTRINSIC_MUSCLES_OF_THE_HAND_OTHER.1.aspx
https://dx.doi.org/10.1002/ca.980080604
https://dx.doi.org/10.1002/ca.980080604
https://dx.doi.org/10.1016/S0363-5023(87)80171-5
https://dx.doi.org/10.1016/S0363-5023(87)80171-5
https://www.ncbi.nlm.nih.gov/pubmed/6524291
https://dx.doi.org/10.1016/S0363-5023(83)80130-0
https://dx.doi.org/10.1016/S0363-5023(83)80130-0
https://dx.doi.org/10.1016/S0363-5023(87)80293-9
https://dx.doi.org/10.1016/S0363-5023(87)80293-9
http://www.medicainnovatica.org/December issue/12.pdf
https://dx.doi.org/10.1055/s-1999-13495
https://dx.doi.org/10.1055/s-1999-13495
https://www.ncbi.nlm.nih.gov/pubmed/?term=7722261
https://dx.doi.org/10.1007/s00590-002-0035-4
https://dx.doi.org/10.1007/s00590-002-0035-4
http://www.boneandjoint.org.uk/content/jbjsbr/51-B/3/473.full.pdf
https://dx.doi.org/10.3928/01477447-20120822-34
https://dx.doi.org/10.3928/01477447-20120822-34
https://dx.doi.org/10.1016/j.pmrj.2013.09.010
https://dx.doi.org/10.1016/j.pmrj.2013.09.010
https://dx.doi.org/10.1016/0363-5023(89)90190-1
https://dx.doi.org/10.1016/0363-5023(89)90190-1
https://dx.doi.org/10.7205/MILMED-D-14-00697
https://dx.doi.org/10.7205/MILMED-D-14-00697

	Extensor Digitorum Brevis Manus: A Comprehensive Review of this Variant Muscle of the Dorsal Hand
	Abstract
	Introduction And Background
	FIGURE 1: Example of extensor digitorum brevis manus muscle (white arrows) found during surgery of the left hand. For reference, note the tendon of the extensor carpi radialis longus muscle (black arrow).

	Review
	Embryology
	Comparative anatomy and variants
	Clinical significance

	Conclusions
	Additional Information
	Disclosures

	References


