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ABSTRACT
Background: Due to the thickening & inflammation of the tendons of Abductor pollicis Longus &
Extensor pollicis Brevis, a movement of thumb or compression of 1st dorsal compartment of wrist
causes pain & swelling. Thus, knowledge of such variations is important for surgeons while
performing plastic reconstructive surgeries. The proposed study was conducted to determine
contribution of tendons of Abductor Pollicis Longus and Extensor Pollicis Brevis in formation of Dorsal
Digital Expansion of thumb by dissection of proposed study area.
Methods: The present study was conducted in dissection hall, both upper limbs of minimum 66
formalin preserved cadavers of Indian individual available at Department of Anatomy have been
considered for study. The tendons were traced to their insertion and anatomical variations in the EPB
and various attachments on Dorsal Digital Expansion of thumb on both sides recorded. All parameters
were tabulated and analyzed using chi-square test.
Results: The Abductor Pollicis Longus was attached to the DDE of right thumb in 69.69 % of cases
and the 1st Palmer Interosseous was attached in 51.5 % of cases. Well defined medial margin of DDE
of thumb receives contribution from 96.9 % cases from oblique head of adductor pollicis, in 7.57%
cases from transverse head of adductor pollicis and lateral margin of DDE of thumb receives fibres
of APB in 74.23% cases.
Conclusions: In our conclusion, multiplicity of the APL and EPB, concomitant with a variant insertion
pattern, attachment of various muscular tendons to DDE of thumb is the highlight of this study. Our
cases show that these additional tendons may prove to be biomechanically advantageous. Moreover,
these tendons may be effectively used for reconstructive surgeries.
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INTRODUCTION_____________________
The dorsal apparatus of the thumb is very similar to the
arrangement of the fibres of dorsal digital expansion (DDE)
of any other fingers but shows obvious structural variations
in its proximo-distal expanse. DDE forms a movable hood
like structure over the dorsum of metacarpophalangeal (MP)
joints of the fingers. The extensor hood moves distal to the
MP joint during flexion and proximally when extended. This
mechanism permits greater variation in extension than would
be possible if a single extensor tendon was used for each
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joint. DDE allows for extension of the interphalangeal (IP)
joints when MP joints are flexed by the flexors.1
Movements of the thumb are carried out by extrinsic and
intrinsic muscles and have immense phylogenetic and
evolutionary significance. Technological advancements in
MRI imaging have enabled hand surgeons to identify the
musculo-tendinous and retinacular structures of the dorsum
of the hand in detail.2 The extensor apparatus of the thumb
displays obvious structural variations in its proximo-distal
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expanse. Its associated tissue comes in close relation to the
dorsal aponeurosis that have varying topographical
relationships to the extensor apparatus of the thumb. This
region is especially important as the location of pathological
and repair processes.3 Familiarity with the variations in
extensor tendons of the hand and fingers is vital for
appropriate diagnosis of neurological disorders. Anatomical
comprehension is particularly essential for clinical situations
related to extensor tendon injuries and inflammatory
diseases the extensor apparatus of the thumb displays
obvious structural variations in its proximo-distal expanse. Its
associated tissue comes in close relation to the dorsal
aponeurosis that have varying topographical relationships to
the extensor apparatus of the thumb.2
Due to the thickening & inflammation of the tendons of
Abductor pollicis Longus & Extensor pollicis Brevis, a
movement of thumb or compression of 1st dorsal
compartment of wrist causes pain & swelling. Thus,
knowledge of such variations is important for surgeons while
performing plastic reconstructive surgeries. The proposed
study was conducted to determine contribution of tendons of
Abductor Pollicis Longus and Extensor Pollicis Brevis in
formation of Dorsal Digital Expansion of thumb by dissection
of proposed study area.

METHODS__________________________
The present laboratory based cross sectional descriptive
type of observational study was conducted in dissection hall,
Department of Anatomy, S.M.S Medical College, Jaipur.
Both upper limbs of minimum 66 formalin preserved
cadavers of Indian individual available at Department of
Anatomy have been considered for study. Sample size was
calculated, 65 subjects at 20% allowable error with 95%
confidence level assuming 60.8% Extensor Pollicis Brevis in
Dorsal Digital Expansion of thumb.
The inclusion criteria consisted of properly embalmed
undissected Cadaveric forearm & hands. The exclusion
criteria comprised of any operated or injured upper limb in
area of study, in case of muscular dystrophy, in case of one
amputated hand, in case of any bony deformity in area of
study and mutilated upper limb.
According to the normal exclusion and inclusion criteria 66
undissected upper limbs has been selected with the
permission from Department of Anatomy, S.M.S. Medical
College and after approval from review committee. The
dissection started with a transverse incision distally to the
thumb interphalangeal joint. Another incision was made at
the transition of the middle and distal thirds of the forearm.,
above the tendinous junction of the dissected muscles. The
center of these two transverse incisions was joined by a
longitudinal incision that passed the midpoint between
Lister’s tubercle and the radial styloid process.
Two flaps of skin and superficial fascia were raised and
retracted: one in the ventral direction and the other in the
dorsal direction. The sensory branches from the radial nerve
and the cephalic artery with its branches were dissected and
removed. The extensor retinaculum covering the first
extensor compartment was split vertically and the underlying
tendons of abductor pollicis longus and extensor pollicis
brevis were exposed carefully to note the complete or partial
septation of the compartment and the presence of variations
of these two tendons.
The tendons were traced to their insertion and anatomical
variations in the EPB, such as accessory tendons, absence
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of the tendon, and presence of an osseo-fibrous septum in
the first extensor compartment were recorded.
Various attachments on Dorsal Digital Expansion of thumb
on both sides recorded. All parameters were tabulated and
analyzed using chi-square test.

RESULTS___________________________
Table 1 shows the Attachment of Muscles on DDE in Right
Thumbs in total of 33 thumbs. This table reveals that the
Oblique Head of Adductor Pollicis was attached to DDE of
thumb in 32 thumbs on right side. In case of Transverse Head
of Adductor Pollicis it was attached on right side in only 03
cases, in case of Abductor Pollicis Longus it was attached in
23 cases and in cases of 1st Palmer Interosseous it Was
attached to the 17 right thumbs. This table explains that DDE
of right thumb receives maximum contribution from Oblique
Head of Adductor Pollicis which was attached to the lateral
margin of the DDE of thumb. The minimum contribution is
from the Transverse Head of Adductor Pollicis which was
also attached to the lateral margin of the DDE of thumb.
These data show multiple responses in their attachments. In
96.9 % of upper limbs DDE of thumb receives contribution
from Oblique Head of Adductor Pollicis which is the
maximum. In only 9 % of cases it receives contribution from
Transverse Head of Adductor Pollicis which is the minimum.
The Abductor Pollicis Longus was attached to the DDE of
right thumb in 69.69 % of cases and the 1st Palmer
Interosseous was attached in 51.5 % of cases.
Table 2 shows the Attachment of Muscles on DDE in Left
Thumbs in total of 33 hands. The Oblique Head of Adductor
Pollicis was attached to DDE of Left thumb in 32 hands. The
Transverse Head of Adductor Pollicis was attached to DDE
of Left thumb in only 02 thumbs which is very small number.
The tendon of Abductor Pollicis Longus was attached in 26
DDE of thumbs, while in case of tendon of 1st Palmer
Interosseous it was attached to DDE of 21 thumbs. In 96.9
% of cases it receives tendon of Oblique Head of Adductor
Pollicis on DDE of left thumb. In 6.06 % of cases it receives
tendons of Transverse Head of Adductor Pollicis on left DDE
of thumb, in case of Abductor Pollicis Longus it receives
78.78 % tendons and in 63.6 % of cases it gets tendon of 1st
Palmer Interosseous.
Table 3 shows the Attachment of Muscles on DDE in thumbs
in total of 66 upper limbs. It reveals that the Oblique Head of
Adductor Pollicis was attached to DDE of both sides of thumb
(in total 66 upper limbs) in 64 thumbs which is 97.63 % of
total limbs. In case of 5 upper limbs DDE of both sides was
received tendon of Transverse Head of Adductor Pollicis
which is only 7.57 % of the total upper limbs. DDE of upper
limbs of both sides get maximum tendons of Oblique Head
of Adductor Pollicis and minimum tendons of Transverse
Head of Adductor Pollicis. The Abductor Pollicis Longus was
attached to DDE of both sides of thumb in 49 cases which is
74.23 % of total upper limbs and the tendon of 1st Palmer
Interosseous was attached to DDE of thumbs of both sides
in 38 upper limbs which is 57.55 % of the total upper limbs.
Table 4 shows the Association of Attachment of tendons of
EPL on Right and Left thumbs. This table reveals that
attachment of Oblique Head of Adductor Pollicis on DDE of
right side it was attached to 32 upper limbs, in case of left
side it was also attached to 32 DDE of upper limb. It shows
that there was no difference in attachment of Oblique Head
of Adductor Pollicis on both right and left sides. Transverse
Head of Adductor Pollicis was attached to DDE of 3 limbs on
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right and to DDE of 2 on left side. The Abductor Pollicis
Longus was attached to DDE of 23 right limbs while DDE of
26 on left side. There was no much difference is seen in
attachment of right and left side of DDE. In case of 1st Palmer
Interosseous tendon, it was attached to DDE of 17 right and
21 left limbs. These data reveal that maximum attachment on
DDE of thumb of both sides receives contribution from
Oblique Head of Adductor Pollicis and minimum contribution
from Transverse Head of Adductor Pollicis.
Table 5 shows the Number of Tendons in first Extensor
Compartment of Right Wrist of 33 upper limbs. These data
reveals that single tendon of APL was not present at all. In
22 upper limbs two tendons were present in first Extensor
Compartment of Right Wrist. Three tendons of APL were
present in 09 upper limbs of right side, which is 2.97 % of the
total 33 upper limbs of right side. In case of four tendons,
these were present in only 2 upper limbs of right side which
is 0.66 % of the total 33 right upper limbs. In case of five and
six tendons there were no such tendon present in first
Extensor Compartment of Wrist of right upper limbs. This
table reveals that maximum type of tendons which are
present, was double tendons.
Table 6 shows that well defined medial margin of DDE of
thumb receives contribution from:
(i)
in 96.9 % cases from oblique head of adductor
pollicis
(ii)
in 7.57% cases from transverse head of
adductor pollicis
(iii)
lateral margin of DDE of thumb receives fibers
of APB in 74.23% cases
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Table 4: Association of Attachment of tendons on DDE of Right and
Left thumbs
S. No.

Attachment of
muscles

Right

Left

Chisquare
Test

P
Value

LS

1

Oblique Head of
Adductor Pollicis

32

32

0

1

NS

2

Transverse Head of
Adductor Pollicis

3

2

0.001

0.989

NS

3

Abductor Pollicis
Longus

23

26

0.317

0.573

NS

4

1st Palmer
Interosseous

17

21

0.774

0.379

NS

Total

33

33

Table 5: Number of Tendons of APL in first Extensor Compartment
of Right Wrist (n=33)
S. No.

Number of
Tendons

Numbers

Percentage

1

1

0

0

2

2

22

7.26

3

3

9

2.97

4

4

2

0.66

5

5

0

0

6

6

0

0

Table 1: Attachment of Muscles on DDE in Right Thumbs (n=33)
S. No.

Attachment On DDE

*Numbers

Percentages

1

Oblique Head of Adductor Pollicis

32

96.9

2

Transverse Head of Adductor Pollicis

3

9.09

3

Abductor Pollicis Longus

23

69.69

4

1st Palmer Interosseous

17

51.5

33

100

*multiple response

Table 2: Attachment of Muscles on DDE in Left Thumbs (n=33)
S.
No.

Attachment On DDE

Numbers

Percentages

1

Oblique Head of Adductor Pollicis

32

96.9

2

Transverse Head of Adductor Pollicis

2

6.06

3

Abductor Pollicis Longus

26

78.78

4

1st Palmer Interosseous

21

63.6

Total

33

100

Table 3: Attachment of Muscles on DDE in *thumbs (n=66)
S. No.

Attachment On

Numbers

Percentages

1

Oblique Head of Adductor Pollicis

64

97.63

2

Transverse Head of Adductor Pollicis

5

7.57

3

Abductor Pollicis Longus

49

74.23

4

1st Palmer Interosseous

38

57.55

Total

66

100

Table 6: Attachments of various muscles to DDE of thumb (in
percent)
Muscles

Left

Right

Average

96.9 (32)

96.9 (32)

96.9

9.09 (3)

6.06 (2)

7.57

C. abductor pollicis longus

69.69 (23)

78.78 (26)

74.23

D. first Palmer interosseous

51.5 (17)

63.6 (21)

57.55

A. oblique head of adductor
pollicis
B. transverse head of
adductor pollicis

DISCUSSION________________________
It's a well-known fact the human thumb plays an important
role in prehension, opposition and in performance of intricate
skilled and precision movements of hand. The medial margin
receives the contribution mainly from the oblique head of
adductor Pollicis (96.9%); although in approximately (7.57 %)
the transverse head of this muscle contributes fibers to this.
Surprisingly in (57.55 %) hands there is a contribution from
the first palmar Interosseous muscle also a fact not very well
recognized by majority of the workers. APB in about (74.23
%) contributes fibres to the lateral margin of expansion
(which is not as prominent as the medial. In (97.65 %)
thumbs EPL is inserted on the DP, in the remaining it was
attached to both the phalanges. In approximately (25.75%)
EPB reached the DP and in (12.12 %) it was attached to both
the phalanges.
Schafer et al4 mentioned that the oblique part of the Adductor
Pollicis muscle is connected by membranous slips to
extensors of thumb. We have also found that, this muscle
was attached to the extensors or DDE of thumb.

*both right and left
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Based on dissections of 78 cadaveric upper limbs, Bravo E
et al,5 described the number of tendons in the first dorsal
compartment of the hand, the number of muscle bellies, their
innervation, their insertion site, and the tendon dimensions to
determine whether the AAPL can be considered a true
tendon. The AAPL was present in 85% of the hands. Average
length, width, and thickness (in millimeters) of the APL were
of 69.3, 5.2, and 2.1, respectively. Average length, width, and
thickness (in millimeters) of the AAPL were of 69.2, 3.3, and
1.6, respectively. No differences in dimension of the tendons
were found between the APL and the AAPL. The dimensions
of the tendinous portion of the AAPL are similar to those of
the APL and can be considered a true tendon. When present,
the AAPL is a suitable source of local grafting material.
Lamb et al6 have shown the extension of the first palmar
interosseous muscle to the DDE of thumb as we have seen
this same as above. El-Beshbishy RA et al7 classified
tendons into medial and lateral. The lateral was considered
as the main APL tendon, which was inserted into the base of
the first metacarpal bone. The medial tendons were regarded
as accessory slips and were inserted most commonly into the
base of the first metacarpal bone; 80% on its anterolateral
surface vs. 20% on the lateral one. The rest of the medial
slips extended to trapezium, abductor pollicis brevis, thenar
fascia, capsule of first carpometacarpal joint and opponens
pollicis, with a frequency of 80%,60%, 40%, 30% and 20%,
respectively.
Nayak SR et al8 stated that Extensor pollicis brevis was found
to be absent in 2% cases, which is similar to that reported by
Jackson et al9 and Stein10 reported in 7.14%. But in our study
not a single case shows the absence of tendon of EPB.
Spinner11 stated that over the dorsum of MP joint the two
extensor tendons received the fibres of expansion of
abductor and occasionally flexor pollicis brevis (FPB) on the
radial side and adductor pollicis (AP) on the ulnar side. These
fibres of expansion run directly across the extensors in the
proximal part of dorsal apparatus and in a more oblique
course towards distal part of thumb. He states that some
observers find no extension of abductor brevis into the DDE
but in his own investigations he has constantly found this
extension, and stimulation of EPB produced abduction of
thumb combined with extension of DP and a moderate
flexion at MP joint. In our study we have found this DDE in all
the 66 limbs which is 100 %.
Lamb et al6 while discussing EPB have stated that as this
tendon approaches the first metacarpal from the radial side,
it can bring about abduction at CM joint of thumb. It is
inserted on the dorsal aspect of base of proximal phalanx
and helps to replace the dorsal capsule of MP joint. Its
superficial fibres continue distally along the lateral margin of
EPL to reach the base of DP. It may be absent in 5% people
or may have multiple tendons and at times it may be fused
with abductor pollicis longus (APL). We do not find any one
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case in which tendon of EPL was absent or fused with
abductor pollicis longus (APL).
Hollinshead et al12 have described that the EPL and EPB are
more likely to be involved in tendovaginitis. The EPL is more
commonly ruptured as a result of colles's fracture and in such
cases the extensor indicis tendon can be used to replace this.
Fasciotomy distal to the extensor retinaculum during surgery
for de Quervain's disease may alter the balance of forces of
the thumb. Rupture of EPB and dorsal fibres of extensor
apparatus produce loss of MP joint extension and
displacement of EPL may accentuate flexion of MP joint and
contributes to hyperextension of the interphalangeal (IP)
joint. We found no cases of absent EPB.

CONCLUSION_______________________
These details will help the clinicians and surgeons to better
understand the muscular composition of first extensor
compartment of the wrist.
Thus, this complexity of muscular arrangements and the
formation of DDE of thumb can explain the varying ranges of
movements at the various joints of thumb and in contributing
its major share in performance of composite movements of
the hand.
In our conclusion, multiplicity of the APL and EPB,
concomitant with a variant insertion pattern, attachment of
various muscular tendons to DDE of thumb is the highlight of
this study. Our cases show that these additional tendons may
prove to be biomechanically advantageous. Moreover, these
tendons may be effectively used for reconstructive surgeries.
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