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Documented variations of extensor digitorum attachments: the new normal
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Abstract

Findings associated with the presented case study combined with subsequent additional cadaver
dissections confirmed that the extensor digiti minimi is significantly more common as the sole
extensor of the 5th digit and the extensor digitorum has minimal or no direct contribution to the
extensor mechanism of the 5th digit. These findings are contrary to what most textbooks have
discussed and therefore contrary to what is commonly taught in most anatomy curriculums.
These cadaverific observations represent a more common dorsal extrinsic muscle tendon
arrangement which is of particular importance when corrective surgical procedures are

indicated.
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Introduction

Anatomical variations of the muscles of the hand have
important clinical implications particularly as it relates
to surgical intervention such as; muscle transfers, tendon
repairs, and tendon graft surgeries [1, 2]. In a landmark study
outlining variations of the extensor tendons of the fingers and
their surgical significance conducted by Robert Schenck in
1964, he pointed out the significance primarily for surgeons
to be aware of the high variability of dorsal hand extensor
attachments. He further discussed the importance of using
sufficient exposure techniques to assure successful operative
outcome, particularly as it related to tendon transfers and
repairs in this area [3].

Our initial observation spurred our interest to perform
additional cadaver dissections and compare our findings with
what was being commonly taught in the classroom. Based
on our textbook review and dissection finding, variations
of attachment of the extrinsic extensor tendons of the hand
is more variable then one might expect and anatomical
discussion of variability in the didactic setting appears to be
limited.

The case report outlined discusses a common variant
involving the extrinsic extensor muscles of the hand that

deserves further attention and investigation particularly
because of its clinical relevance.

(Case Report

Routine dissection of the dorsal surface of the left forearm
and hand of a 68-year-old female cadaver revealed a variation
of distal attachment involving the extensor digitorum (ED).
Proximally, the primary origin of attachment was what
would normally be expected (lateral epicondyle via common
extensor tendon). Distally, running deep to the extensor
retinaculum, its tendons incorporated their attachment
into the extensor mechanisms of the 2nd, 3rd, and 4th digit.
The expected tendon attachment to the 5th digit’s extensor
mechanism was absent and only the extensor digiti minimi
(EDM) contributed to the extensor mechanism of the 5th digit
(Figure 1).

Discussion

Classically, a summarization of what most textbooks
describe as extrinsic extensor hand muscle attachments
is as follows: The ED muscle originates proximally at the
lateral epicondyle of the humerus through its incorporation
to the common extensor tendon and distally splits into four
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tendons; inserting at the level of the metacarpophalangeal
(MCP) joints to join the extensor mechanism of the 2nd to 5th
digit. Additionally, the EDM being a slender muscle located
on the ulnar side of the ED, shares a common attachment
proximally. It arises from the common extensor tendon by
a thin tendinous slip, from the intramuscular septa between
it and the adjacent muscles. Its tendon runs adjacent to ED,
through a compartment of the extensor retinaculum running
above the distal radio ulnar joint and then divides into two
as it crosses the dorsum of the hand to insert distally at the
extensor mechanism of the 5th digit [4-15]. This description
is photographically represented by Figure 2.

A study conducted by Das et al. states that variations of ED
and its attachments are not an uncommon occurrence. Most
variations occur at the index or middle finger and involve a
doubling or tripling of the tendinous insertions to a single
digit [1]. Additionally, the article documents a variation of
the ED with the tendon to the ring finger having four slips.

Astudy conducted by Zibler and Oberlin involved examination
of 50 cadavers. In this study 71% of the right hands and 50%
of the left hands exhibited no tendon from the ED to the 5th
digit. They also noted that when there were no ED tendinous
contributions to the 5th digit, the EDM was doubled 80% of
the time [16].

Several studies have indicated the importance of having
appropriate anatomical knowledge of variations when
planning surgery and point out the need for the surgeon to
be particularly cognizant of this when performing surgery
involving the dorsum of the hand [1-3].

Twelve textbooks commonly used to teach anatomy in allied
health programs were also reviewed by the authors which
had publishing dates ranging from 1980 to 2013 [4-15]. Both
descriptive text and images were reviewed to arrive at a
consensus regarding the specific distal attachments of the
ED and EDM. In most cases the text and images show the ED

Figure 1. The above represents the more common dorsal ED distal
attachments to digits 2-4 only. (ED: extensor digitorum; EDM:
extensor digiti minimi; EI: extensor indicis)

)

Figure 2. The above represents the classically taught dorsal ED
anatomy. (ED: extensor digitorum; EDM: extensor digiti minimi; EI:
extensor indicis)

with a tendinous contribution to the 5th digit. Over all, 83%
of the textbooks reviewed described the classically taught
description of the ED with respect to the distal attachments
and did not refer to variation.

To further elucidate the frequency of this occurrence
associated with our case and to investigate thisvariant further,
24 additional cadaver upper extremities were dissected
bilaterally. In our study, 76 percent of the dissections showed
that the EDM is the primary extensor muscle for the 5th
digit (Figure 1). In most cases the ED does not have direct
attachment to the extensor mechanism of the 5th digit and
therefore does not contribute to its extensor function.

The literature and results of our dissections are contrary to
what most textbooks have discussed and from what is taught
in most anatomy curriculums. This supposition relates to
the fact that 83% of the textbooks reviewed by the authors
did not accurately describe the anatomical configuration
and relationship of the distal attachments associated with
the extrinsic extensor hand muscles. It is the opinion of
the authors that the currently taught model describing the
ED splitting distally into four tendons to contribute to the
extensor mechanism of the 2nd through 5th digits is more of
a rarer occurrence then common one. In the large majority
of the cases, the ED contributes to the extensor mechanism
of the 2nd through the 4th digits only, leaving the EDM as the
sole extrinsic extensor of the 5th digit.

The presented case, subsequent 24 cadaver dissections,
textbook and literature review verify the need for surgeons
in particular to have a thorough knowledge of these common
variations. Being aware of the most common anatomy and
prevalence of the ED with regard to it distal attachments
and functions can influence surgical decisions and avoid
complications when assessing hand injuries. Realizing
that there is a great degree of variation of ED attachment is
important particularly to improve surgical outcomes [2, 3].



2 Van Ness and Ciani
References
[ Das$, Sulaiman IM, Hussan F, Latiff AA, Suhaimi FH, Othman F. The additional tendons (91 Jenkins B. David. Hollinshead's Functional Anatomy of the Limbs and Back. Tth Ed,
of the extensor digitorum muscle of the hand: an anatomical study with a clinical Philadelphia, Saunders. 2002; 147—149.
significance. Bratis] Lek Listy. 2008; 109: 584—586. [101  Agur AMR, Dalley AF. Grant's Atlas of Anatomy. 12th Ed, Sun B. Baltimore, Lippincott
[2I  ChenK, Gonzalez M, Mohan V. Extensors of the hand. Current Orthopedic Practice. 2013; 24: Williams and Wilkins Company. 2009; 575, 581.
189-196. (11 Napier J. Hands. New York, Pantheon Books. 1980; 63—64.
B3I Schenck R. Variations of the extensor lendons of the fingers: surgical significance. JBone 1) panskey B. Review of Gross Anatomy: Text and Illustrations. 5th Ed,, New York, Macmillan.
Joint Surg Am. 1964; 46: 103—110. 1984: 264265,
(41 Stedman, Thomas Lathrop. Stedman’s Medical Dictionary for Health Professions and 131 23 Explanations. 2nd Ed, Little, Brown and Company. 1996; 142, 148—149.
Nursing.th Ed Philadelphia, LippincoltWilliams and Wilkins Company. 2005;5[7 {141 NeumannDA. Kinesiology of the Musculoskeletal System: Foundations for Rehahilitation. St.
(51 BderDJ,Kaminsky SL, Bertram JW. Laboratory Atlas of Anatomy and Physiology. bth Ed., St. Louis, MO, Moshy/Elsevier. 2010; 267270,
Louis, Moshy. 1994 86, 164. , . . . :
) {151~ Clemente CD. Gray's Anatomy of the Human Body. 30th Ed., Philadelphia, Lea & Febiger. 1985;
[6]  Oatis CA. Kinesiology: The Mechanics and Pathomechanics of Human Movement. 536538,
Philadelphia, Lippncol Wllllams&W}ll.(ms.ZOOft;291—295. ' 1161 Zilber §, Oberlin C. Anatomical variations of the extensor tendons to the fingers over the
(71" Moore KL, Dalley AF, Agur AMR. Clinically Orientaled Analomy. 7th Ed, Philadelphia, dorsum of the hand: a study of 50 hands and a review of he lterature. Plast Reconstr Surg.
Lippincott Williams and Wilkins Company. 2013; 748—756. 2004 113: 214221,
(81 Gray H, Warwick R, Williams PL. Gray's Anatomy. 36th Ed, Philadelphia, Saunders. 1980;
579581
(> 777277

NP7/ 48/



