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Abstract

Purpose:  To compare the results achieved by one- and two-incision techniques in the 
reat tachment  of the distal biceps tendon.
Mat erials and met hods:  Review of 59 pat ients with an acute rupture of the distal biceps 
brachii tendon diagnosed over a 14-year period (1990-2004). All pat ients were male, of a 
mean age of 46 years. In most  cases the rupture had been brought  about  by a forceful 
fl exion of the elbow in combinat ion with resisted supinat ion. Fif ty-seven pat ients were 
subj ected to surgery: tendon detachment  was found in 50 cases, a fully ruptured tendon 
at  1-2 cm of the at tachment  site in 5 cases and a part ial rupture in 2. Henry’s anterior 
approach was used in 36 cases and Boyd and Anderson’s combined approach in 21. The 
use of suture anchors facilitates reat tachment . Results were assessed by means of Bro-
berg and Morrey’s scale.
Result s:  The most  usual complicat ions were radial nerve lesions, wound dehiscences and 
complex regional pain syndrome type 1. No signifi cant  dif ferences were found between 
the two approaches in terms of complicat ions. Mean t ime to work resumpt ion was 21 
weeks. None of the cases resulted in occupat ional disabilit y. The fi nal result  was rated as 
excellent  in 54 pat ients and good in 3.
Conclusion:  Surgical t reatment  affords good results in ruptures of distal biceps brachii,  
although it  is not  exempt  from complicat ions.
© 2007 SECOT. Published by Elsevier España, S.L. All rights reserved.
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Introduction

The distal biceps tendon plays a key role in elbow fl exion 
and forearm supinat ion. It  may be inj ured acutely as a 
result  of abrupt  biceps cont ract ion or overst rain when the 
elbow is fl exed and the forearm supinated.

Clinically, inj ury starts with sudden pain on the anterior 
aspect  of the elbow. Physical examinat ion usually reveals 
loss of st rength as well as limited fl exion and above all 
supinat ion of the forearm. There may be proximal 
displacement  of the biceps muscle (fi g. 1), although this is 
not  a consistent  fi nding; hematoma or ecchymosis may also 
be present  on the anterior aspect  of the elbow. The course 

of the tendon cannot  be palpated with the elbow fl exed 
against  resistance.

The inj ury may occur in a healthy tendon or in a previously 
degenerated one. In the lat ter case, less force is needed to 
cause the lesion. Because of the torque experienced by the 
tendon fi bers at  their at tachment , this area is exposed to 
repeated frict ion with the bone on pronosupinat ion, which 
favors the onset  of degenerat ive processes. Seiler et  al 
report  that  tears occur chiefl y in an area with scarce blood 
supply located 10-12 mm away from the insert ion point 1.

Although the fi rst  surgical repair of the distal biceps 
tendon is at t ributed to Acquaviva (1898), it  was Dobbie 
who, in 1941, published the fi rst  series, made up of 51 
cases. The t reatment  consisted in suturing the avulsed 
tendon to the brachialis muscle. A good funct ional result  
was obtained, albeit  with signifi cant  loss of st rength. In 
1948, Debeyre performed the fi rst  bony reat tachment  of 
the distal biceps tendon to the radial tuberosity.

The available surgical approaches for this condit ion are 
those developed by Henry (single incision) and Boyd and 
Anderson (two incisions). Since the single incision technique 
increased the incidence of radial nerve inj uries, use of the 
2-incision technique became widespread, although it  can 
also inj ure the radial nerve and, in addit ion, provoke 
radioulnar synosthosis. The technical modifi cat ion 
int roduced by Bourne and Morrey has reduced the prevalence 
of the lat ter complicat ion2.  More recent ly, inst rumented 
anchors have facilitated manipulat ion of the tuberosity, so 
that  Henry’s approach can be used with fewer 
complicat ions.

The purpose of this review was to compare the results of 
one and 2 incision techniques for the bony reat tachment  of 

PALABRAS CLAVE

Codo;

Tendón del bíceps;

Roturas;

Tratamiento quirúrgico;

Anclaj es 

inst rumentadoss

Resultados del tratamiento quirúrgico de las roturas del tendón distal del bíceps 

braquial con técnicas de una y dos incisiones

Resumen

Obj et ivo:  Comparar los resultados de las técnicas de una y dos incisiones para la reinser-
ción ósea del tendón distal del bíceps.
Mat erial  y mét odos:  Serie de 59 suj etos diagnost icados de rotura aguda del tendón distal 
del bíceps braquial durante 14 años (desde 1990 hasta 2004). El 100% eran varones y su 
edad media era de 46 años; en la mayoría, la rotura se había producido por fl exión for-
zada cont ra resistencia asociada a supinación. Se intervino quirúrgicamente a 57 suj etos, 
en los que se encont raron 50 desinserciones óseas, en 5 suj etos se encont ró rotura com-
pleta a 1 o 2 cm de la inserción, y en 2 suj etos se encont ró rotura parcial.  En 36 casos se 
ut il izó la vía anterior de Henry y en 21 casos se ut il izó la doble vía de Boyd y Anderson. 
El uso de los anclaj es inst rumentados facilitó la reinserción. Los resultados se valoraron 
según la escala para codo de Broberg y Morrey.
Result ados:  Las complicaciones más frecuentes fueron las lesiones del nervio radial,  las 
dehiscencias de la herida y los síndromes de dolor regional complej o t ipo I.  No se encon-
t raron diferencias signifi cat ivas ent re los 2 abordaj es en cuanto a la incidencia de com-
plicaciones. El t iempo promedio para la reincorporación laboral fue de 21 semanas. Nin-
gún caso derivó a incapacidad laboral. Se valoró el resultado fi nal como excelente en 54 
suj etos y como bueno en 3 suj etos.
Conclusión:  El t ratamiento quirúrgico consigue buenos resultados en la rotura distal del 
tendón del bíceps braquial,  aunque no está exento de complicaciones.
© 2007 SECOT. Publicado por Elsevier España, S.L. Todos los derechos reservados.

Figure 1 Proximal displacement  of biceps.
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the distal biceps tendon, as well as to determine whether 
inst rumented anchors can decrease the risk to inj ure the 
radial nerve.

Materials and methods

We ret rospect ively reviewed the records of 59 subj ects 
diagnosed with a rupture or detachment  of the distal biceps 
tendon from 1990 unt il 2004. Mean age was 45 years (range: 
30-58). All pat ients were male with a predominance of the 
right  side (32 cases). The maj ority of pat ients were manual 
workers with ext remely burly arms and forearms. In 36 of 
these pat ients (63%), the inj ury was caused by forceful 
elbow fl exion against  resistance, with a supinated forearm 
(table 1).

Supplementary tests carried out  included 42 x-rays, 47 
sonograms and 11 magnet ic resonances (MR).

We obtained informed consent  from all pat ients before 
t reatment  and follow-up.

Two cases were excluded: the fi rst  one (diagnosed 
clinically and by MRi) was administered conservat ive 
t reatment  because a diagnost ic sonogram revealed a non-
tendinous myotendinous rupture; the second pat ient  
(diagnosed clinically and sonographically) was subj ected to 
surgery, with tendon intactness being revealed 
int raoperat ively.

Time to surgery was a mean of 8 days (range: 0-28) from 
inj ury. In the 57 subj ects operated there were 55 full and 2 
part ial tears. Of the 55 full tears, 50 were detachments or 
avulsions of the tuberosity and 5 ruptures occurred at  1 or 
2 cm from the insert ion point .

Henry’s approach (single incision) was used in 36 subj ects 
(64%). In 3 of these the tendon was reat tached with 
t ransosseous sutures (drill ing of a bony t rough, perforat ion 
of a t ransosseous tunnel and passage of a non-resorbable 
suture) and in 33 subj ects inst rumented anchors were used 
(suture materials or screws).

The two-incision approach promoted by Boyd and 
Anderson was applied in 21 cases (36%); in 11 subj ects the 
reat tachment  was carried out  with t ransosseous st it ches 
and in 10 subj ects with inst rumented anchors.

During the post -operat ive period, pat ients had to wear a 
brachio-antebrachial cast  with the elbow at  90º fl exion for 
5 to 6 weeks. This was followed by an 11-week (range: 4-48 
weeks) rehabilitat ion program consist ing in gent le act ive 
and passive mobilizat ion exercises where range of mot ion 
was gradually increased. At  8 weeks, the muscle 

st rengthening phase was started, also in a progressive way, 
unt il full recovery was achieved. Only in a few isolated 
cases did we use, after 3 weeks’  immobilizat ion with a 
plaster splint  at  90°, art iculated orthoses for act ive and 
passive mobilit y for 3 addit ional weeks, as described by 
Morrey3.

Mean follow-up was 3 years (range: 6 months-15 years). 
Results were assessed on the Broberg and Morrey’s scale4.

Results

Complicat ions occurred in 31 subj ects (table 2). The most  
usual complicat ion was radial nerve involvement  (8 cases, 
14%). Four of these pat ients (7%) went  on to develop radial 
nerve palsy. Among the subj ects operated through an 
anterior approach there were 5 cases with radial nerve 
problems (14%). Among those operated with t ransosseous 
sutures there was one case of dysesthesia (33%) and among 
the 33 subj ects t reated with inst rumented anchors there 
was one case of nerve palsy (3%) and 3 cases of dysesthesia 
(9%). Among the subj ects operated through a combined 
approach there were 3 subj ects who developed radial nerve 
palsy (14%); in all of them t ransosseous sutures were 
applied. All nerve lesions recovered spontaneously after 
variable periods of t ime.

Other complicat ions included 2 heterotopic ossifi cat ions 
(fi g. 4) and one instance of hardware avulsion; none of 
these had funct ional repercussions. Two pat ients developed 
radioulnar synosthosis; both experienced funct ional 
repercussions and required secondary surgery to resect  the 
bony bridge. Addit ional surgery was also necessary in cases 
of tendon escharifi cat ions and bone perforat ions result ing 
from secondary tendonit is. Six subj ects developed type I 
refl ex complex regional pain syndrome, which evolved 
favorably with pharmacological t reatment  with calcitonin, 
calcium, anxiolyt ics, gabapent in and mild rehabilitat ion. 
No nerve or int ravenous blocks were necessary.

Mean t ime off  work was 38 weeks (range: 8-195), with all 
pat ients going back to their previous j obs. No subj ect  
developed any permanent  disabilit y.

Ten subj ects experienced a decrease in st rength and 
mobilit y, quant ifi ed on Broberg and Morrey’s scale (table 3), 
which does not  refl ect  extension lags. According to this 

Table 1 Mechanisms of inj ury in this series

Mechanism of inj ury N. of cases

Overst rain when lif t ing weight  36

Be hanging by one arm  7

Sudden muscle st rain  7

Fall  4

Direct  concussion  2

Elbow hyperextension  1

Table 2 Complicat ions in this study

Complicat ion type N.  of cases Evolut ion

Radial nerve lesion 8 Resolved

Refl ex sympathet ic dyst rophy 6 Resolved

Delayed healing 7 Resolved

Ectopic calcifi cat ions 2 Resolved

Wound infect ions 2 Resolved

Hematoma or seroma 2 Resolved

Radiounlar synosthosis 2 Required 

   surgery

Hardware avulsion 1 Resolved

Secondary tendonit is 1 Surgery
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scale, fi nal results were excellent  in 54 cases and good in 3 
cases.

Discussion

Distal biceps tendon ruptures are rare inj uries, account ing 
for 3% of all brachial biceps lesions6–8;  their incidence is 1.2 
cases per 100.000 subj ects a year8.  This low incidence 
explains the low number of cases in the published series, 
most  of them including 20 to 30 subj ects7,9-11,  although there 
is also a mult icenter study of 43 pat ients12 and a series of 53 
cases13.  We only found one series that  was larger than the 
one reported herein (74 cases)2.

This inj ury commonly occurs in middle-aged workers who 
do st renuous manual work, generally characterized by 
brawny arms and forearms, such as t ruck-drivers, locomot ive 
drivers, polishers, stevedores, etc.

In the series presented herein, all cases were acute. In 
acute cases there may be a previous subclinical degenerat ive 
process that  weakens the tendon and promotes its 
rupture7,14.  This degenerat ive mechanism may result  from 
cont inuous frict ion between the tendon and the radius and 
ulna during pronosupinat ion movements in cases of 
maximum effort ,  which could lead to impingement  
associated to hypovascularizat ion of the distal-most  2 cm1.  
Another factor that  may infl uence this cont inuous frict ion is 
hypert rophy of the bicipital tuberosity3,15.  It  has been 
reported that  in smokers the risk is 7.5 t imes higher10.

Diagnosis of these ruptures is basically clinical:  the 
bulging tendon disappears into the antecubital fossa when 
the elbow is fl exed against  resistance. The most  common 

diagnost ic test  is ult rasound, which is economical, easily 
performed and acceptably reliable8 (fi g. 2A). In the event  of 
diagnost ic doubt , MRi offers greater accuracy when defi ning 
the inj ury, it s locat ion and the tendon characterist ics11,16 
(fi g. 2B). A plain fi lm must  always be performed to rule out  
associated diseases and bony avulsions.

Treatment  of young pat ients in the occupat ional set t ing 
has consisted chiefl y in distal biceps tendon reat tachment . 
Surgery is performed at  a mean of 8 days alter inj ury, with 
maximum surgical delay at  28 days. These inj uries may go 
unnot iced at  the beginning and be diagnosed later during 
their evolut ion, which is why surgery may at  t imes be 
delayed more than it  should. No signifi cant  dif ferences have 
been found regarding t ime-to-surgery in cases where the 
tendon has been properly reat tached, although in some 
cases the tendinous canal may be obliterated, complicat ing 
its ident ifi cat ion. Tendon ret ract ions and tendinous canal 
obliterat ion may preclude reat tachment , making it  
necessary to resort  to other techniques such as suturing the 
tendon to the brachialis muscle or using semitendinosus or 
Achilles tendon allografts17,18.

Dif ferent  approaches and techniques have been reported 
in the literature, although the most  popular ones seem to 
be Henry’s anterior approach and Boyd and Anderson’s 
approach. Other approaches have been described, such as 
the posterior approach for t reatment  of part ial tears25 and 
mini-incisions for full tears26,  but  their use is rather limited. 
The main advantage of the anterior approach is ease of 
access to the tuberosity, but  it  has the disadvantage of 
using a narrow passage that  complicates the reat tachment  
maneuvers, with the added risk of inj uring the radial 
nerve5,7,11.  On the other hand, the combined approach 

Table 3 Broberg and Morrey’s scale4

Mobilit y

 Flexion 0,2 × ARC

 Pronat ion 0,1 × ARC

 Supinat ion 0,1 × ARC

Strength Normal Mild loss Moderate loss Severe loss

  No limitat ion Limits everyday tasks Disabilit y

  80% opposite side 50% opposite side

 20 13 5 0

Stabilit y Normal Mild loss Moderate loss Severe loss

 5 4 2 0

Pain None Mild Moderate Severe

  With act ivity With and after act ivity Disabilit y, medicat ion

 35 28 15 0

 Result

  Out  of 100

 95-100 Excellent

 80-94 Good

 60-79 Fair

 0-59 Poor

ARC: range of mot ion (in degrees).
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permits a much broader access to the tuberosity, great ly 
facilitat ing the reat tachment  maneuvers8,9.

The combined approach is allegedly associated to a lower 
risk to inj ure the radial nerve, although our own experience 
has not  borne out  this content ion: 3 instances of radial nerve 
palsy were detected among subjects subjected to a combined 
approach. The radial nerve lesion can be caused by the 
ret ractors or when reaming the tunnel that  the tendon must  
follow unt il the external incision2. Comparat ively, 5 instances 
of nerve involvement  (4 dysesthesias and 1 palsy) appeared 
in the subjects operated with an anterior approach. The total 
number of palsies detected following surgery is equivalent  to 
an incidence of 7%, which is close to that  reported in the 
literature24. Fortunately, all inj uries have recovered 
spontaneously. For that  reason, this type of surgery is not  
exempt from complicat ions, the most  usual and severe one 
being a lesion to the posterior interosseous branch of the 
radial nerve3,4,6,10,24.

Moreover, among subj ects operated with a combined 
approach there were 2 cases of radioulnar synosthosis, 
which required a new surgery6-8,27.  Given that  the combined 
approach is not  exempt  from complicat ions, some authors 
claim that  Henry’s approach seems the most  suitable one, 
especially since the advent  of inst rumented anchors5,8,10,13,23,26.  
Nevertheless, other authors do not  see any dif ferences 
between both methods and recommend the use of either 
technique depending on the preferences on the individual 
surgeon28,29.

As an at tachment  procedure, t ransosseous sutures19 are 
used less and less often. Use of inst rumented anchors is 

quickly gaining ground because of they facilitate surgery 
and the manipulat ion of the whole area20 (fi gs. 3A–E). Some 
studies show that  there are no dif ferences with t ransosseous 
sutures regarding mechanical st rength16,21.  In 2002, Bain 
started using the endobut ton technique for these fi xat ion 
maneuvers; this is a but ton-based anchoring system that  
had so far been used in anterior cruciate ligament  repairs22,23.  
The advent  of inst rumented anchors, mini-burrs for reaming 
the bone t rough and the use of sliding st it ches have 
facilitated manipulat ion of the tuberosity.

To conclude, distal biceps tendon ruptures, although 
infrequent , are highly prevalent  inj uries in the workplace. 
Surgical t reatment , even if  not  exempt  from complicat ions, 
is indicated in the majority of cases and offers good results.
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