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55.1 Background

The distal biceps tendon (DBT) is often impli-
cated in anterior elbow pain, and open or endo-
scopic surgery is infrequently necessary to treat
biceps pathology. The surgical anatomy of the
DBT involves the long and short head muscles;
each muscle provides a tendon that originates in
the lower arm and crosses the anterior elbow
crease and the cubital fossa region, where it is
surrounded by several major neurovascular struc-
tures. The structural and insertional anatomy of
the distal biceps tendon is complex, and recent
studies have quantified its morphological param-
eters and their relation to the dynamic proximal
radioulnar space [1]. The advent of biceps endos-
copy has changed the management of DBT
pathology, and knowledge of the surgical anat-
omy is crucial to understand portal placement
and endoscopic reconstruction techniques [2-5].
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55.2 Structural Anatomy:
Dimensions, Extent,
and Components

The distal biceps tendon originates in the lower
arm at the musculotendinous junction of the
biceps brachii and courses through the cubital
fossa to insert into the bicipital tuberosity in the
forearm. Surface marking of the tendon is impor-
tant to understand portal placement; the tendon
originates approximately 3 cm proximal to the
anterior elbow crease and inserts at a point
3-5 cm distal to this crease. The tendon courses
for 7-12 cm (mean 9 cm) and is in close contact
with several neurovascular structures along its
entire length [1, 6]. The lacertus fibrosus is an
aponeurosis on the medial aspect of the DBT and
divides the tendon into three structural zones
(preaponeurotic, aponeurotic, and postaponeu-
rotic) [5]. The aponeurosis protects the medial
neurovascular structures in the cubital fossa;
additionally, it prevents retraction of the ruptured
DBT and is often torn or stretched in retracted
DBT tears. The biceps brachii muscle has two
distinct muscle bellies that are continuations of
the proximal long and short biceps tendons. The
bellies may interdigitate proximal to the origin of
the DBT and then continue as long and short
components within the tendon [1, 5] (Fig. 55.1).
The DBT fibers rotate 90°, and the tendon fans
out into a broad attachment over the radial bicipi-
tal tuberosity (Fig. 55.2). The long head inserts
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Fig.55.1 Cadaveric demonstration of the components of
the distal biceps tendon (DBT) is shown. The long and
short tendons are closely related throughout the course,
and the distinction between the two can be seen on closer
examination (arrow, top image). The bottom image shows
components of the DBT as separate tendons from origin
to insertion (arrows)
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Fig. 55.2 Cadaveric specimen of the distal biceps tendon
(DBT) demonstrates the orientation and rotation of tendon
fibers along its course. Note that the tendon fibers shift
from coronal to sagittal plane (arrow) as the tendon crosses
the anterior elbow crease. (7 tuberosity, LCN lateral cuta-
neous nerve, BA brachial artery, MN median nerve)

on the proximal aspect of the footprint, and the
short head attaches on the distal aspect. In some
cases, the DBT may continue as a single tendon
that inserts as a single unit on the tuberosity. The

attachment of the DBT on the radial tuberosity
forms a DBT footprint, and variations of the foot-
print have been identified.

55.3 Osseous Anatomy:
Tuberosity Morphology,
Footprint Characteristics,
and Radioulnar Space

The bicipital tuberosity (BT) is an ulnar side pro-
tuberance, 3—4 cm distal to the radial head. The
tuberosity bears a roughened area that marks the
insertion of the distal biceps tendon. The BT mea-
sures approximately 23 mm in length and 13 mm
in breadth and has an average thickness of 16 mm
[1]. Mazzocca et al. have documented the pres-
ence of variable ridge on the tuberosity in 88%
specimen, and the DBT was found to insert ulnar
to this ridge [7]. The footprint of the DBT has
been described as semilunar or oval by Hutchinson
et al. and as “ribbon-shaped” by Mazzocca et al.
[7, 8]. Eames and Bain described separate inser-
tion areas of the short and long DBT components
[9]. In a recent study, Bhatia et al. demonstrated
three DBT footprint variants and a distal biceps
footprint index (DBFI) to quantify the attachment
areas: type 1 shows an almost equal contribution
of the long and short tendons (DBFI 0.57), and
type 2 shows a predominant short tendon contri-
bution (DBFI 0.26); a type 3 footprint was found
to be a single C-shaped attachment area [1].

Mechanical impingement of the DBT may occur
within the narrow radioulnar space during forearm
rotation. Postoperative thickening of the tendon and
additional fixation/augmentation techniques may
predispose the DBT to impingement and possible
wear. Bhatia et al. studied the radioulnar space
(RUS) and identified that the RUS reduces signifi-
cantly from the supinated to the pronated position
and is most evident in the distal aspect of the tuber-
osity (Fig. 55.3). In addition, the RUS in pronation
is inadequate for incremental increases in DBT
thickness. In a clinical scenario, postoperative DBT
impingement in the RUS may be prevented by
avoiding techniques that increase the thickness of
the tendon and by using a reattachment site at the
proximal aspect of the tuberosity [1].
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Fig.55.3 Cadaveric
specimen shows the
proximal radioulnar
space (asterisk *) and
the footprint (F) of the
distal biceps tendon. The
footprint shown is a type
2 footprint with a
predominant short head
(S) contribution. Not
that the long head
contributes to a much
smaller area (L) over

F. The radioulnar space
is shown to reduce from
supination to pronation,
and the significant
reduction is seen in the
lower part of the space
(arrows)

55.4 Neurovascular Anatomy

The neurovascular anatomy of the elbow and
cubital fossa is variable, and several structures
are at potential risk of injury while performing
biceps endoscopy [6]. In the lower arm, the lat-
eral aspect of the DBT is the safe side; however,
the cephalic vein and the lateral cutaneous nerve
of the forearm are close to the upper lateral aspect
of the DBT. The radial nerve is further lateral and
is relatively safe in this zone. On the medial side
of the DBT are three major neurovascular struc-
tures: brachial artery and vein and the median
nerve (Fig. 55.4). In the upper forearm, the DBT
passes deep, and in close apposition, to the radial
vasculature. The superficial radial nerve (SRN)
and the posterior interosseous nerve (PIN) are
close to the lateral aspect of the DBT, and the
ulnar and radial vessels course on the medial
aspect (Figs. 55.5 and 55.6). In most specimens,
a single radial recurrent artery passes volar to the
tendon (mean of 4 mm proximal and 15 mm volar
to the tuberosity). In approximately half of the
specimens, a smaller recurrent artery that origi-
nates from the brachial artery passes dorsal to the
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Fig. 55.4 Cadaveric demonstration of neurovascular
relationships of the distal biceps tendon (DBT) is shown.
The lateral cutaneous nerve exits adjacent to the musculo-
tendinous junction of the DBT and the brachial vessels
(BA) and median nerve (MN) course on the medial aspect.
Note how the DBT passes dorsal to the bifurcation of the
BA and is closely related to the radial (RA) and ulnar
arteries (UA). (BR brachioradialis)

DBT [10]. The radial artery itself may run dorsal
to the DBT [11].

In a recent study, Bhatia et al. evaluated five
potential portal sites above and below the elbow
crease for elbow endoscopy [6]. The study
showed that the anterior portal placed above the
elbow crease (parabiceps portal) was safe, while
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Fig. 55.5 Cadaveric specimen shows the deeper relation
of the distal biceps tendon (DBT) with the radial nerve
(RN). The lateral cutaneous nerve (LCN) and RN are
closely related to the lateral DBT in the arm. The distal
course of the DBT is related to the superficial radial nerve
(SRN and posterior interosseous nerve (PIN). (BA bra-
chial artery, MN median nerve)
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Fig.55.6 Cadaveric specimen shows the relations of the
insertion of the DBT on the radial tuberosity (T). Note
that the tendon passes dorsal to the radial (RA) and ulnar
arteries (UA). Retractors (RT) placed adjacent to the
tuberosity protect the vascular structures; however, exces-
sive retraction during open surgery may result in vascular
injury. (BA brachial artery, MN median nerve)

the three anterior portals placed at different levels
below the elbow crease were significantly closer
to the neurovascular structures. The parabiceps
portal was close to the lateral continuation of the

musculocutaneous nerve (mean 5 mm), while the
cephalic vein (16 mm) and radial nerve (12 mm)
were further lateral. During its course into the
forearm, the parabiceps portal was close to the
recurrent radial leash of vessels (7 mm).

In the forearm, portals are placed at three lev-
els of the DBT; the upper two portals are poten-
tially risky for the SRN and PIN, while the
distal-most anterior portal placed the radial artery
at risk. The posteriorly placed portal at the level of
the tuberosity should be safe [6]. This is the same
concept as is used to advance the DBT when per-
forming the Boyd-Anderson 2-incision technique.
The portal can be created with a Wissinger rod
from an anterior elbow incision [4].

In summary, endoscopic and open surgery
around the DBT require an in-depth knowledge
of the tendon and its surrounding neurovascular
structures. Variations in anatomy must be antici-
pated and recognized during surgery. Potential
neurovascular risks should be considered when
endoscopic procedures are performed.
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