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 � Acute distal biceps tendon (DBT) pathology includes bicip-
itoradial bursitis, tendinosis, partial and complete tears.

 � Diagnosis of complete DBT tears is mainly clinical, whereas 
in partial tears medical imaging is a valuable addition to 
the clinical diagnosis.

 � New insights in clinical and medical imaging of partial 
tears may reduce time to diagnosis and may guide the 
treatment plan.

 � Most complete tears are best treated with primary repair 
using either a single-incision or double-incision approach 
with good clinical outcome.

 � The double-incision technique has a higher risk of hetero-
topic ossification, whereas a single-incision technique car-
ries a higher risk of nerve-related complications.

 � Intramedullary fixation may be a viable solution to negate 
the risk of posterior interosseus nerve lesions in single-
incision repairs.

 � DBT endoscopy can be used to treat low-grade partial 
tears and tendinosis.
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Introduction
Although our knowledge of distal biceps tendon (DBT) 
pathology has evolved significantly over the last few 
years, some elements of diagnosis and treatment still 
remain controversial. Most studies focus on biomechani-
cal and clinical outcomes of older techniques. Only a 
few report on innovation. The purpose of this article is 
to provide an up-to-date review of the literature with an 
emphasis on new concepts in diagnosis and treatment of 
acute complete and partial DBT ruptures. This starts with 
an understanding of the relevant anatomy, epidemiology 

and pathophysiology as this will dictate further improve-
ments in diagnosis and treatment.

Anatomy of the distal biceps tendon
The biceps muscle consists of two distinct muscle heads 
and is innervated by the musculocutaneous nerve. Dis-
tally, the biceps inserts with a tendon and the lacertus 
fibrosus. The tendon has long been described as one 
single structure, but Eames et al clearly showed the dis-
tinction between the long and short heads at the distal 
insertion (Fig. 1).1 Both tendons attach to the posterior 
aspect of the radial tuberosity.2 At the level of the mus-
culotendinous junction the short head lies medial to long 
head. The tendon externally rotates 90° while it traverses 
the bicipital tunnel. This rotation positions the short head 
distal to the long head. The tendon of the long head 
inserts proximal and posterior on the bicipital tuberosity 
of the radius. This location dictates a contribution mostly 
to a supination moment of the forearm. The tendon of 
the short head inserts more distal on the radial tuberos-
ity giving it a greater elbow flexion moment.3 The radial 
tuberosity has a protuberance just anterior to the distal 
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Fig. 1 The short and long head of the distal biceps tendon have 
distinct insertion areas.
Note. Copyright MoRe Foundation.
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biceps insertion which acts as a cam increasing the supi-
nation force.4,5

The lacertus fibrosus originates at the level of the mus-
culotendinous junction and consists of three distinct 
layers, enveloping the forearm flexors and serving as a 
stabilizer to the distal biceps tendon.6 A tense lacertus 
fibrosus secondary to contraction of the forearm flexors 
may contribute to tendon rupture due to a medial pull at 
the time of injury.7 The preservation of the lacertus at the 
time of surgery remains controversial.8

The vascularity of the distal biceps tendon can be cate-
gorized into a proximal, middle and distal zone. The prox-
imal zone is comprised of the musculotendinous junction 
and the proximal tendon. It is supplied by branches of the 
brachial artery which continue in the paratenon. The dis-
tal zone is supplied by the posterior interosseous recur-
rent artery. The middle zone is a hypovascular zone which 
averages 2.14 cm in length and is supplied by the two 
beforementioned arteries, although only through its thin 
extratendinous paratenon cover.9 The radial recurrent 
artery branch of the radial artery lies superficial to the dis-
tal biceps tendon and is often accompanied by two to four 
venous structures. variations in number and branches of 
the artery have been described.10

Several nerves run across the forearm. Two are of spe-
cial interest as they are at risk during surgical repair. Ante-
riorly, the lateral antebrachial cutaneous nerve (lACN) 
is a terminal sensory branch of the musculocutaneous 
nerve. It bifurcates into two branches that supply the 
volar-radial portion of the wrist, portions of the thumb 
and the distal two-thirds of the dorsolateral forearm. It 
has been shown to run at the lateral aspect of the dis-
tal biceps tendon, often with the cephalic vein (Fig. 2). 
Posteriorly, the posterior interosseous nerve (PIN) is the 
terminal motor branch of the radial nerve. It supplies 

hand and wrist extensors. It runs in close contact with the 
radius, circling the bone from anterior to posterior. The 
exact position with regard to the distal biceps tendon and 
radial tuberosity depends on the position of the forearm 
in supination or pronation (Fig. 3).

Epidemiology of distal biceps tendon 
ruptures
we found no clear record of the exact incidence of partial 
distal biceps tears. This is mainly due to the fact that cer-
tainly not all patients with partial ruptures seek medical 
care. Kelly and colleagues reported an incidence of com-
plete distal biceps tendon tears of 2.55 cases per 100,000 
patients in a large population database.11 Because they 
only evaluated surgically treated patients, the actual inci-
dence will likely be higher. The vast majority of complete 
distal biceps tendon ruptures occurs in men between 40 
and 60 years of age.11,12 The dominant limb is involved in 
52% of cases. Interestingly, an 8% cumulative incidence 
of bilateral biceps tendon ruptures has been reported.13 
Besides the lower incidence in women, an evaluation of 
distal biceps tendon ruptures in women described a more 
gradual onset of symptoms and higher incidence of par-
tial tears.14

Pathophysiology of distal biceps tendon 
injury
The mechanism of injury is typically an eccentric force 
applied to a flexed and supinated elbow. Pre-existing 
inflammatory or degenerative changes involving the dis-
tal biceps tendon, relative hypovascularity and anatomic 
factors such as a tuberosity spur, might explain why distal 
biceps tendon ruptures occur. Other predisposing factors 

Fig. 2 localization of the lateral antebrachial cutaneous nerve (lACN), the superficial branch of radial nerve (SBRN), the median 
nerve (MN), the ulnar artery (uA), radial and recurrent radial arteries (RA), and their bifurcation. Biceps flagged with white arrow.
Note. Copyright MoRe Foundation.
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include an elevated body mass index (BMI), smoking and 
steroid use. Elevated BMI, possibly secondary to greater 
muscle mass, would increase the load on the tendon and 
may predispose to rupture. Furthermore, obesity has 
been shown to decrease immune response to acute ten-
don injury.15 Of patients with a distal biceps tendon rup-
ture, 36–66% have reported to be obese.11,12 The exact 
incidence of smoking in patients with distal biceps ten-
don ruptures is unknown, but it is widely accepted that 
smoking is a predisposing factor in tendon injuries. A 
possible effect of smoking involves an increased zone of 
hypovascularity in the tendon between the proximal and 
distal blood supply.9 Anabolic steroid use combined with 
exercise may lead to dysplasia of collagen fibrils, which 
can decrease the tensile strength of the tendon. Changes 
in tendon’s crimp morphology have been shown to occur 
as well, which again may alter the tensile strength of the 
tendon.16

There may also be a biomechanical reason for distal 
biceps tendon rupture. The dynamics of the distal biceps 
tendon in its excursion from supination to pronation at 
different flexion angles may result in abrasion and dam-
age to the tendon against the margin of the radial tuber-
osity, especially as it passes deeper to insert into a more 
posterior surface of the radius in the pronated position. 
As shown by computed tomography, the narrow passage 
between the lateral ulnar border and the radial tuberos-
ity was found to decrease by roughly 50% in pronation 
when compared with supination. In a study of forearm 
motion, Ray et al17 demonstrated that during pronation 
not only does the radius rotate over the ulna, but the dis-
tal ulna actually moves laterally in its relationship to the 
radius. This ‘ulnar abduction’ may account for the sig-
nificant decrease in the proximal radioulnar canal space. 
Bony irregularities bordering this osseous canal or inflam-
mation in the biceps tendon could further compromise 
this narrow inlet, leading to impingement of the biceps 

tendon as it is rotated through pronation and supination.9 
Although some authors contest this statement,18 a recent 
study warns that mechanical impingement might explain 
complications after anatomical reinsertion.19

Diagnosis of distal biceps tendon injury
Clinical diagnosis

In complete distal biceps tendon ruptures, patients com-
monly report a history of a sudden eccentric load on a 
flexed elbow. Patients often report a traumatic ‘pop’. 
They may present with acute pain and ecchymosis in the 
antecubital fossa, although the pain may subside quite 
rapidly. Clinically they present with local tenderness, 
weakened supination and flexion strength, although the 
weakness may be difficult to demonstrate, especially in 
stronger patients. A palpable defect is often appreciated. 
If the lacertus fibrosus is also torn, the biceps muscle belly 
is seen to retract proximally, which is often referred to as a 
reverse Popeye sign (Fig. 4). Several clinical tests have been 
described to confirm the diagnosis. In complete tears, the 

Fig. 3 The posterior interosseous nerve runs in close contact with the radius, circling the bone from anterior to posterior. The 
exact position with regard to the distal biceps tendon and radial tuberosity depends on the position of the forearm in supination or 
pronation. Position shown in relation to a bicortical button.
Note. Copyright MoRe Foundation.

Fig. 4 A reverse Popeye sign can be seen in complete distal 
biceps tendon ruptures.
Note. Copyright MoRe Foundation.
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cordlike tendon cannot be palpated and, sometimes, the 
biceps stump can be found proximal to the elbow crease. 
The hook test, described by O’Driscoll, is based on the 
fact that an attached distal tendon feels like a tight cord 
in isometric resisted supination.20 To perform this test 
the patient is asked to abduct the shoulder, actively flex 
the elbow to 90° and to supinate the forearm. The exam-
iner then uses the index finger to hook the lateral edge 
of the biceps tendon. with an intact tendon, a finger can 
be inserted approximately 1 cm beneath the tendon. The 
test is reported to be 100% sensitive and 100% specific in 
detecting complete distal biceps tendon ruptures.20 Other 
tests include the biceps squeeze test, passive rotation test 
and the biceps crease interval test. Squeezing the muscle 
belly simulates contraction and in case of an intact tendon 
the arm will supinate passively.21 Alternatively, passively 
rotating the forearm with an intact tendon would cause 
the muscle belly to move proximally with pronation and 
distally with passive supination. with the crease interval 
test, the hypothesis is that complete distal biceps tendon 
ruptures result in an objectively measurable anatomic 
landmark (the distance between the antecubital crease 
of the elbow and the cusp of distal descent of the biceps 
muscle, or the biceps crease interval), as a result of proxi-
mal retraction of the musculotendinous complex. using 
a diagnostic threshold of a biceps crease interval greater 
than 6.0 cm or biceps crease ratio greater than 1.2, the 
biceps crease interval test had a sensitivity of 96% and a 
diagnostic accuracy of 93% for complete tears.22 Muscu-
lotendinous junction tears, albeit extremely rare, can also 

present with antecubital pain, ecchymosis, swelling or 
weakness with elbow flexion and supination.23

The clinical findings associated with partial distal biceps 
tendon ruptures, tendinitis or bicipital bursitis typically 
include antecubital pain with activity, leading to minor 
weakness to resisted flexion and supination. Diagnosis 
is often delayed or may be missed altogether. The two-
part biceps provocation test can be used to diagnose dis-
tal biceps tendon pathology, other than a complete tear. 
The elbow is flexed to 70° with the forearm supinated. 
Resisted elbow flexion will elicit pain. The forearm is then 
rotated, and the test is repeated. In a positive test, resisted 
flexion whilst the forearm is pronated is more painful 
than with the forearm supinated. This can be explained as 
the abraded tendon is compressed against the bone as it 
wraps around the radius in pronation (Fig. 5).24

Imaging studies

If doubt still remains, an elbow ultrasound (uS) or mag-
netic resonance imaging (MRI) can aid in the diagno-
sis. The accuracy of MRI and uS was 86.4% and 45.5% 
in diagnosis of complete distal biceps tendon rupture, 
respectively. These findings suggest that MRI is a more 
accurate imaging modality at correctly identifying distal 
biceps tendon tears, although uS is more cost-effective.25 
The sensitivity and specificity of an MRI for complete tears 
are reported to be 100% and 82.8%, respectively.26 The 
sensitivity for partial tears or other distal biceps tendon 
pathology is significantly lower (sensitivity 59.1% and 
specificity 100%).26–29 In 2004, Giuffrè et al suggested a 

Fig. 5 (A) The biceps provocation test is a two-part test. The patient is standing, with the elbow supported by the examiner and 
flexed to 70 degrees. The examiner’s hands are placed on the patient’s forearm and the patient is asked to flex the elbow against 
resistance with the forearm supinated (ABTs). The forearm is then pronated, and the test is repeated (ABTp). Care is taken not to place 
the hands on the hand or wrist, as resisted wrist flexion or extension might elicit pain in other elbow pathologies. (B) On the left, the 
position of the biceps tendon with the forearm supinated (tear in green). On the right, the position of the biceps tendon with the 
forearm pronated (tear in red). As the distal biceps tendon wraps around the radial tuberosity when the arm is pronated, the tendon 
is stretched and compressed when the biceps is activated.
Note. Copyright MoRe Foundation.
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new flexion abduction supination view (FABS) to opti-
mally view the distal biceps tendon from the musculoten-
dinous junction to its insertion, usually on a single image 
(in one or, at most, two sections).30 To obtain this view, 
the patient is positioned prone on an MRI table with the 
shoulder in abduction, the elbow flexed and the forearm 
supinated. Although similar in sensitivity and specificity 
compared to standard MRI views, Schenkels et al showed 
that the interrater reliability was higher with FABS views, 
and FABS views were significantly more accurate in grad-
ing the extent of the pathology when compared to surgi-
cal findings (Fig. 6).31

Treatment of distal biceps tendon injury
Acute complete tears

Although patients do not always report a subjective  
loss of strength,32 a number of biomechanical studies 
clearly showed a loss in strength and endurance of con-
servative treatment when compared to surgical repair. 
Conservative treatment can lead to problems with repeti-
tive and forceful supination activities such as turning a 
screwdriver.33,34 Mechanical testing showed a 40% loss of 
supination strength, 79% loss of supination endurance, 
30% loss of flexion strength and 30% loss of flexion endur-
ance.35 Therefore, non-surgical treatment may be con-
sidered in low-demand patients with concerns regarding 
anaesthesia and surgery after discussion of previous men-
tioned aspects with the patient. Both costs36 and complica-
tions are higher when the surgical repair is performed at 
later stages.37 Early surgical repair is therefore preferred.

Approach

Surgical repair of the DBT can be performed through a 
single or double-incision approach. Both approaches have 
been extensively described and evaluated. Both provide 
good clinical results, and each has its own advantages and 
disadvantages. The two-incision technique is performed 
through a relatively small anterior incision through which 
the tendon is retrieved, prepared and passed posteriorly 
to a larger posterior approach. This second approach is 
used for tendon reinsertion at the anatomical footprint at 
the radial tuberosity. Most surgeons adopting the two- 
incision approach use either bone tunnels or suture 
anchors. The biggest advantage of the two-incision is the 
anatomical reinsertion. A reinsertion at the native rein-
sertion site has been shown to yield superior supination 
strength and endurance compared to a non-anatomical 
reinsertion.4,5,38 Separate anatomical insertion of the short 
and long head has shown no added benefit compared rein-
sertion as a single tendon.39 The two-incision technique 
has been shown to have less lACN neuropraxia compared 
to the single-incision technique. Heterotopic ossification 
(HO), however, remains the major complication of the 
two-incision technique. It was postulated that the bone 
formation might result from damaging the periosteum 
while lifting the anconeus from the ulna and possibly the 
interosseous membrane.40,41 To prevent symptomatic HO, 
some authors have recommend splitting the extensor carpi 
ulnaris (ECu) or the extensor digitorum communis (EDC) 
instead of elevating the anconeus. Care should be taken to 
remove all bone debris created through burring.40,41 How-
ever, this did not completely avoid symptomatic HO using 
the two-incision technique.42 Supination strength may 
also be influenced by the two-incision repair, as the dam-
age to the supinator muscle due to the posterior incision 
may decrease postoperative supination strength.43

In the single anterior approach, a 2–3 cm incision is 
made anteriorly through which the tendon is retrieved, 
prepared and reinserted. This approach decreases the risk 
of HO. Multiple fixation methods can be used with the 
single-incision approach. Options include bone tunnels, 
suture anchors, cortical buttons, interference screws or a 
combination of interference screws with a cortical button. 
The use of the bicortical button construct prohibits an ana-
tomical reinsertion. The technique of placing a button at 
the far cortex of the radius endangers the PIN. Therefore, 
a non-anatomical reinsertion is advised. Even with non-
anatomical reinsertion, the distance between the button 
and the PIN is 11.6 mm (Fig. 3).44 This distance decreases 
when the tunnel is placed anatomically.

A randomized controlled trial comparing both appro-
aches showed similar results regarding pain, the American 
Shoulder and Elbow Surgeons (ASES) elbow scores, the 
disabilities of the Arm, Shoulder and Hand (DASH) score, 

Fig. 6 (A) Flexion-abduction-supination view positioning with 
shoulder abduction and elbow flexion-supination. (B) Flexion-
abduction-supination magnetic resonance imaging view (three-
dimensional double-echo steady state with water excitation) 
showing normal distal biceps tendon. The entire tendon can be 
viewed from the insertion to the musculotendinous junction on 
a single image.
Note. Copyright MoRe Foundation.
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patient-rated elbow evaluation (PREE) score and isomet-
ric extension, pronation and supination strength. The 
double-incision approach resulted in higher elbow flexion 
strength when compared to the single-incision approach 
(104% vs. 94%, respectively).45 A recent systematic review 
of complications showed an overall complication rate of 
25%.37 This is similar to the results of a systematic review 
by watson et al, who showed an overall complication rate 
of 23.9% of the single-incision approach and 25.7% of the 
double-incision approach. The major complication rate 
was 4.6% and included a 1.6% rate of posterior interos-
seous nerve injury; 0.3% median nerve injury; 1.4% re-
rupture and 0.1% (n = 4), synostosis. Synostosis occurred 
only with the double-incision approach. Minor complica-
tions included stiffness (1.8% in the single incision and 
5.7% in the double incision), lACN neuropraxia (11.6% in 
the single incision and 5.8% in the double incision) (Table 1, 
Table 3, Table 3).46

Tendon fixation

Multiple fixation methods have been proposed since 
the transosseous suture technique described by Morrey 
et al.35 Biomechanical evidence showed a significantly 

stronger initial fixation strength of the cortical button and 
the cortical button/interference screw construct com-
pared to suture anchor and the interference screw alone 
(Table 4).47,48 Initial fixation strength allows early active 
motion and loading. This is believed to improve outcome. 
These studies have also shown a possible problem of gap 
formation using suture anchors which was not seen with 
techniques using a bone socket. The addition of an inter-
ference screw to the cortical button construct has not 
resulted in an improved clinical outcome.49,50 Further-
more, radial osteolysis may pose a problem as this may 
lead to radial fracture and possible disastrous outcome. 
Owing to the smaller size of the proximal radius, the risk 
of fracture through the surgically created bone tunnel for 
distal biceps tendon repair could be a potential problem.

In recent years, the lack of anatomical reinsertion 
options with the single-incision technique sparked the 
interest for alternative fixation methods. Siebenlist and col-
leagues proposed a double intramedullar button fixation 
device.51–53 A recent publication from our institution bio-
mechanically evaluated a single intramedullar button that 
allows an in-bone fixation of the tendon (Fig. 7).54 The bio-
mechanical results of this intramedullar button are com-
parable to other currently used techniques.47,55 Both load 
to failure (356 N) and stiffness (61 N/mm) are similar to 
the excellent results of the bicortical button technique.47,55 
The mean load of failure was 332 ± 44 N which is similar to 
previous reported results of bicortical fixation. The load 
to failure of this technique and our described results are 
higher than the native tendon as described.48 These tech-
niques rarely fail due to their high initial fixation strength.56 
The new button provides the same initial fixation strength 
as most other techniques.47,48,55 Intramedullar placement 
of the button allows reinsertion of the distal biceps ten-
don at its anatomical footprint through a single anterior 
approach without the risk of PIN injury. An added benefit 
of the anatomical reinsertion is restoration of the native 
cam effect of the bicipital tuberosity. The strong initial fixa-
tion allows early active motion. From a patient’s perspec-
tive, the proposed benefit of this technique includes the 
restoration of supination strength using a single incision. 

Table 1. Clinical and functional outcomes43,45

Single-incision Double-incision

Flexion 134.5 ± 6.9 131.8 ± 9.1
Extension 3.0 ± 4.3 1.9 ± 4.6
Pronation 76.7 + 8.2 72.4 + 12.6
Supination 63.9 ± 12.5 59.5 ± 11.5
ASES pain score 4.6 ± 8.0 4.4 ± 8.5
ASES function score 32.6 ± 5.2 34.6 ± 3.7
DASH score 7.8 ±12.9 5.5 ± 11.8
PREE score 6.1 ± 14.6 4.9 ± 13.0

Supination strength Non-anatomical 
reinsertion

Anatomical 
reinsertion

Strength: 60 pronation 101.2% ± 19.5% 94.0% ± 12.0%
Strength: 0 neutral 89.6% ± 21.9% 92.2% ± 6.9%
Strength: 60 supination 66.9% ± 18.3% 81.3% ± 16.4%

Note. ASES, American Shoulder and Elbow Surgeons score; DASH, Disabilities of 
the Arm, Shoulder and Hand score; PREE, patient-rated elbow evaluation score.

Table 2. Complications after biceps tendon repair separated by fixation method and approach37,46

Suture anchors Cortical button Interference screw Button and screw Bone tunnels Single-incision Double-incision

Major  
PIN palsy 1.7% 3.3% 2.9% 0.9% 1.7% 4.6% 1.6%
R-u synostosis 0.0% 0.0% 0.0% 0.0% 1.4% 0.0% 2.3%
Rerupture 1.7% 0.8% 1.5% 0.9% 1.2% 1.8% 1.2%
Minor  
lABCN paresthesia 7.7% 18.6% 13.0% 8.0% 5.9% 11.6% 5.8%
SRN paresthesia 4.2% 3.3% 1.5% 4.9% 0.5% 0.6% 0.0%
HO 5.4% 6.1% 5.8% 1.5% 4.9% 3.1% 7.0%
Stiffness 1.7% 0.6% 0.0% 0% 0.9% 1.8% 5.7%
Total 22.4% 32.8% 24.6% 16.4% 16% 23.9% 25.7%

Note. HO, heterotopic ossification; lABCN, lateral antebrachial cutaneous nerve; PIN, posterior interosseous nerve; R-u, radioulnar; SRN, superficial radial nerve.
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Gap formation has been shown to be a problem in patients 
with persistent radial-sided forearm pain and weakness on 
provocative testing after distal biceps repair with a seem-
ingly intact repair. when gapping is confirmed on FABS 
MRI a revision repair with an in-bone technique can lead 
to good results. Considering these findings, an intramed-
ullar fixation device allowing an in-bone technique may be 
preferred. The effect of an anatomical reinsertion on the 
radioulnar space still has to be evaluated and considered 
when deciding where to reinsert the tendon.19,57

Partial tears and bicipital bursitis

Partial biceps tendon ruptures were initially treated either 
conservatively58 or operatively.59 Conservative treatment 
options are generally tried first and consist of a period of 

rest and avoidance of aggravating activity. They are some-
times combined with brace therapy and steroid injec-
tion.59–61 A recent paper by Bauer and colleagues showed 
that up to 55.7% of patients who tried a non-operative 
treatment ultimately underwent surgery. Furthermore, 
high-need patients as defined by occupation were more 
likely to report that they recovered better if they underwent 

surgery as compared with patients who did not undergo 
surgery.62 Schmidt and colleagues noted that a signifi-
cant decrease of supination strength was present when 
the tear was larger than 75% of the footprint.63 The initial 
surgical option was a complete release of the tendon with 
formal reinsertion.59,64 This technique had similar out-
comes to the treatment of complete distal biceps tendon 
ruptures.60 As the tendon cannot be inspected through 
an open technique, minimal tears which do not react to 
conservative therapy have to be released and formally 
reinserted, which may be overshooting as a therapy. with 
the popularization of endoscopic techniques this was also 
applied to partial distal biceps tendon ruptures.65–68 The 
biggest advantage is the ability to evaluate the degree of 
the tears (Fig. 8).65 Thus, minimal tears can be treated dif-
ferently to tears that are more progressed.66 FABS view 
MRI can indicate the possibility for endoscopic treatment 
but decisions on which treatment are made upon endo-
scopic visualization.31 Minimal tears and bicipital bursi-
tis can be treated with debridement under endoscopic 
visualization. Slightly larger tears can be reinforced with 
anchor fixation of the torn part of the tendon. There seems 
to be a tendency to treat tears affecting more than 50% of 
the tendon with release of the tendon and formal reinser-
tion. Recent articles seem to confirm the safety of biceps 
endoscopy and showed the feasibility through a single 
anterior incision.69,70

Conclusion
A multitude of research papers have discussed the DBT 
in recent years. Most of them discus biomechanical and 
clinical outcomes of long-standing techniques. However, 
there are also those which look into innovation of current 

Table 3. Indications for reoperation37

Indication %

Heterotopic ossification 43.8
Deep infections 9.4
Re-rupture 31.2
Nerve explorations 15.6
Total 100

Table 4. Biomechanical evaluation of fixation methods for distal biceps tendon repair

Intact tendon Suture anchors Transosseous 
bone tunnels

Interference 
screw

Bicortical 
button

Double 
intramedullary 
button

Single custom 
intramedullary 
button

Mazzocca et al47 load to failure (N) / 381 310 232 440 / /
 Stiffness (N/mm) / / / / / / /
Idler et al48 load to failure (N) 204.3 ± 76.9 / 124.9 ± 22.8 178.0 ± 54.5 / / /
 Stiffness (N/mm) 30.1 ± 12.4 / 15.9 ± 5.6 30.4 ± 9.5 / / /
Siebenlist et al51 load to failure (N) / 200 ± 120 / / / 312 ± 76 /
 Stiffness (N/mm) / 55.9 ± 21.3 / / / 67.1 ± 11.7 /
Caekebeke et al54 load to failure (N) / / / / 296 ± 97 / 356 ± 37
 Stiffness (N/mm) / / / / 58.2 ± 9.2 / 61.1 ± 9.7

Fig. 7 Image of the intramedullary button. The pedals of the 
button span over the radial tuberosity with a fixation on the 
strong anterior cortex.
Note. Copyright ORF Foundation.
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diagnostic tools and treatment options. These include 
new insights into possible pathophysiological factors 
which can teach us about possible avoidable complica-
tions. Furthermore, new developments in both clinical 
and technological diagnostic tools might help with timely 
and accurate diagnosis of partial ruptures and bicipital 
bursitis. Finally, better insight into the complications of 
current techniques seem to lead to new surgical treatment 
options for both partial and acute complete ruptures.
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