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Abstract
AIM: To evaluate the clinical and functional results 
after repair of distal biceps tendon tears, following the 
Morrey’s modified double-incision approach.

METHODS: We retrospectively reviewed 47 patients 
with distal rupture of biceps brachii treated between 
2003 and 2012 in our Orthopedic Department with 
muscle-splitting double-incision technique. Outcome 
measures included the Mayo elbow performance, the 
DASH questionnaire, patient’s satisfaction, elbow and 
forearm motion, grip strength and complications occur-
rence.

RESULTS: At an average 18 mo follow-up (range, 7 
mo-10 years) the average Mayo elbow performance and 
DASH score were respectively 97.2 and 4.8. The elbow 
flexion range was 94%, extension was -2°, supination was 
93% and pronation 96% compared with the uninjured 
limb. The mean grip strength, expressed as percentage of 

respective contralateral limb, was 83%. The average pa-
tient satisfaction rating on a Likert scale (from 0 to 10) was 
9.4. The following complications were observed: 3 cases of 
heterotopic ossification (6.4%), one (2.1%) re-rupture of 
the tendon at the site of reattachment and 2 cases (4.3%) 
of posterior interosseous nerve palsy. No complication re-
quired further surgical treatment.

CONCLUSION: This technique allows an anatomic re-
attachment of distal biceps tendon at the radial tuber-
osity providing full functional recovery with low compli-
cation rate. 
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Core tip: Both single and double-incision approaches 
have been successfully used for distal biceps tendon 
lesions. At present there is no solid scientific evidence 
to support preference of one technique over the other. 
However, recently, it has been demonstrated that the 
2-incision technique recreates more closely footprint 
position compared with that of the 1-incision approach. 
In the present research the Morrey’s modified double-
incision repair provided excellent outcome (including 
functional outcome, satisfaction, elbow and forearm 
motion, and grip strength) with few post-operative 
complications, mainly represented by heterotopic ossifi-
cation and posterior interosseous nerve injuries.
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INTRODUCTION
The incidence of  distal biceps ruptures is estimated be-
tween 0.9 and 1.8 per 100000 population per year, and 
accounts for 3% of  biceps brachii tendon injuries[1]. This 
injury is very common in men who are in their fifth or 
sixth decade of  life, but can also occur at any age[2-4].

Many studies demonstrated that surgical approaches 
allow better clinical results than conservative treat-
ments[5,6]. In literature, various surgical methods have 
been described, dating back to the first report by Acqua-
viva in 1898[7,8].

In 1956 Fischer et al[9] used the volar Henry approach 
to reattach the distal biceps tendon to the radial tuberos-
ity. This allowed a good recovery of  flexion and supina-
tion strength, but radial nerve palsy occurred in several 
cases consequently to the extensive exposure needed us-
ing this approach[10,11].

To decrease the risk of  neurologic complications lim-
iting the exposure needed Boyd et al[12] in 1961 described 
a two-incision technique to access the tuberosity more 
easily. They felt that a second dorsal incision was neces-
sary in order to limit the volar surgical dissection required 
near the radial nerve as it passes through the supinator 
muscle[13-15]. However, complications with special respect 
to heterotopic ossifications including loss of  forearm 
rotation, radioulnar synostosis, and posterior interosse-
ous nerve injury were described using the double-incision 
technique[16,17].

In an effort to overcome any complications con-
nected with each approach, more modern techniques 
have been developed in the last decades. The two-incision 
approach was updated by Morrey et al[18], who used a pos-
terior muscle-splitting approach that avoids subperiosteal 
exposure of  the ulna, and therefore reduces the possibil-
ity of  radioulnar synostosis. With this adjustment, the 
tendon can be reattached to the radial tuberosity through 
transosseous drill holes.

More recently approaches that use suture anchors 
and a limited single anterior incision have been de-
scribed[11,19,20]. Currently there is no consensus with re-
spect to the best surgical approach and favorable results 
with both techniques[21-23].

The aim of  our study is to evaluate the clinical and 
functional outcomes after surgical repair of  distal ten-
dons tears, using a muscle-splitting double incision ap-
proach modified by Morrey[18].

MATERIALS AND METHODS
This study has been authorized by the local ethical com-
mittee and was carried out in accordance with the Ethi-
cal standards of  the 1964 Declaration of  Helsinki as 
updated in 2004. We retrospectively reviewed 47 patients 
operated by two different surgeons of  distal rupture of  
biceps brachii, treated in our Orthopedic Department 
between March 2003 and September 2012 using the 
muscle-splitting double-incision technique. Every patient 

undergoing distal biceps tendon acute rupture repair, 
was included in our review and informed consent was 
obtained. Exclusion criteria included the presence of  an 
associated fracture, and dislocation about the elbow as 
etiology of  biceps injury. All patients included in our co-
hort were treated within 15 d from trauma. We analyzed 
the rate of  major and minor complications. Major com-
plications included posterior interosseous nerve (PIN) 
palsy, heterotopic ossification and re-rupture. Minor 
complications included superficial infection, lateral ante-
brachial cutaneous nerve paresthesia and radial sensory 
nerve paresthesia. All 47 cases are men, with an average 
age of  45 (range, 28-66 years) at the time of  injury. The 
dominant arm was involved in 43 patients, 91% of  all 
cases. The injury mechanism was the same in every case: 
an eccentric load applied to a flexed elbow during daily or 
sport activity. Subjective outcomes included the Disability 
of  Arm, Shoulder and Hand (DASH) questionnaire and 
the Mayo elbow performance score. In addition, levels 
of  overall patient satisfaction were determined using a 
10-point scale: in which 10 points denoting very satisfied 
and 1 point denoting very unsatisfied. All measurements 
were performed at an average 18 mo follow-up (range, 7 
mo-10 years) by an independent assessor who measured 
elbow and forearm motion using a goniometer. 

All patients underwent the same surgical method: 
the double incision technique uses a transverse incision 
in the antecubital fossa. After identification of  the distal 
portion of  the biceps tendon, the degenerated part is re-
sected. Two locking Krackow sutures with N.2 fiber-wire 
(Arthrex, Naples, FL) are passed through the distal part 
of  the tendon. After bicipital tuberosity identification, a 
curved clamp is lead through the interosseous space, for-
ceps are then palped on the dorsal aspect of  the proximal 
part of  the forearm, and second longitudinal incision is 
made over it. With the forearm in maximal pronation, 
the tuberosity is exposed with a muscle-splitting tech-
nique. Three drill holes are placed approximately at 1 cm 
intervals through the dorsal cortical margin of  the tuber-
osity. The tendon sutures are then passed through the 
holes. With the elbow at 90° of  flexion and the forearm 
pronated, the biceps tendon is pulled into the bicipital 
tuberosity and sutures are pulled tight and tied (Figure 1). 
The elbow is then splinted for 4 wk. Early active-assistive 
and ROM activities into elbow flexion and extension are 
advised 3-4 times per day. All patients were treated with 
indomethacin 75 mg for 3 wk as a standard protocol to 
prevent heterotopic ossifications.

RESULTS
The average elbow flexion range was 94% of  the un-
injured limb (125° vs 135°). Average extension was -2°. 
Supination was 93 % and pronation 96% compared with 
the uninjuried limb (supination 80° vs 84°; pronation 86° 
vs 82°) (Figure 2). The average Mayo elbow performance 
and DASH score were respectively 97.2 and 4.8. The sat-
isfaction rating score was 9.4 points (Table 1). 

Tarallo L et al . Surgical treatment for distal biceps tendon rupture

August 16, 2014|Volume 2|Issue 8|WJCC|www.wjgnet.com 358



The reported complications included nerve dysfunc-
tion, heterotopic ossification and failure at repair site. We 
had 3 cases of  heterotopic ossification with limited range 

of  movement near to complete loss of  forearm rotation. 
Resection of  heterotopic bone was associated with res-
toration of  near-normal motion. One re-rupture of  the 
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Figure 1  Intraoperative view showing the double access and the surgical procedure.

Figure 2  Clinical evaluation at 40 d after surgery showing complete recovery of the range of motion.
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tendon at the site of  reattachment was found. Two cases 
of  posterior interosseous nerve (PIN) palsy were found 
but both were resolved without intervention (Table 1).  

DISCUSSION
Distal biceps tendon ruptures usually arise in the domi-
nant elbow of  middle-aged male patients[24]. The clinical 
presentation is characteristic and radiographs, MRI or 
ultrasound are not necessary to diagnose an acute rup-
ture of  the distal biceps. In recent decades surgical repair 
of  this type of  lesions have shown improved functional 
outcomes compared with conservative treatment. Baker 
et al[2] compared operative and nonoperative treatment 
showing decreased supination strength of  55% and su-
pination endurance of  86% with nonoperative approach 
compared with controls. Several surgical options have 
been described in literature: the one incision-approach, 
using suture anchor, endobuttons, biotenodesis screw 
for fixation and a two incision approach using bone tun-
nels[25]. The recreation of  an anatomic reattachment of  
the distal biceps tendon to its osseous insertion at the 
radial tuberosity has to be the main objective of  operative 
treatment. The modified two-incision approach has dem-
onstrated excellent clinical results with regards to postop-
erative range of  motion, strength, and endurance[26]. Dis-
tal biceps tendon repair sometimes lacks elbow motion, 
due to heterotopic ossification or radioulnar exostosis as 
well as neurological complications such as PIN injury[27]. 
Heterotopic bone formation is common following distal 
biceps tendon surgery and has been reported in both 
single and double-incision repairs. Higher rates of  hetero-
topic ossification have been described in double-incision 
treatments performed using the Boyd-Anderson method, 
where the posterior soft tissues are elevated off  the ulna 
to expose the radial tuberosity[16,17]. Radioulnar synostosis, 
although rare, is more common with the Boyd-Anderson 
method rather than with muscle-splitting double-incision 
approach, in which the periosteal surface of  the ulna 
is not exposed. With this technique, the incidence of  
synostosis and heterotopic bone has substantially de-
creased[28,29]. In our cohort complications were reported 
in 12.8% of  cases: 3 cases of  heterotopic ossification 
(6.4%), one (2.1%) re-rupture of  the tendon at the site 
of  reattachment and 2 cases (4.3%) of  PIN palsy, all of  
them resolved without intervention. Our rate of  compli-
cations appears similar to the 10% of  cases reported by 
El-Hawary et al[21] using the 2-incision technique, associ-

ated with 6-wk prophylaxis with indomethacin 25 mg 3 
times a day for 6 wk. In particular they didn’t observed 
any case of  heterotopic ossification, and the only type of  
complication reported was a transient superficial radial 
nerve paresthesia, supporting a longer lasting profilaxis 
against heterotopic ossification.

In our research tendon fixation was performed by 3 
trans-osseous tunnels placed at the apex of  radial tuber-
osity. In the last years, new fixation equipment like suture 
anchors, interference screws, and fixation buttons have 
been brought in and biomechanically tested[30-34], demon-
strating encouraging results[35-37].

Clinical studies have found little difference between 
1- and 2-incision approaches in terms of  complications, 
re-ruptures, flexion and supination strength as well as 
endurance[21,23,26,38]. However, recently, it has been dem-
onstrated that the 2-incision approach recreates more 
closely footprint position compared with the 1-incision 
approach[39].

In conclusion, the Morrey’s modified double-incision 
repair provided excellent outcome (including functional 
outcome, satisfaction, elbow and forearm motion, and 
grip strength) with few post-operative complications, 
mainly represented by heterotopic ossification and PIN 
injuries. 
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Clinical outcome Complications

Range of motion      Mayo    Dash Grip 
strengTH

Satisfaction Eterotopic 
ossification
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re-rupture 

Pin palsy

  Flexion    Extension   Pronation    Supination

125 ± 8.4 94% -2 ± 4.3 97% 80 ± 5.7 93% 82 ± 6.5 96% 97.2 ± 12.0 4.8 ± 8.2     83%   9.4 ± 5.6      3 (6.4)    1 (2.1)    2 (4.3)
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