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AVULSION OF THE DISTAL BICEPS BRACHII TENDON

MarTTt VastamAKkL, HENRY BRUMMER & KAUKO A. SOLONEN

Orthopaedic Hospital of the Invalid Foundation, Helsinki, Finland

A review of the operative treatment of avulsion or rupture of the distal biceps
brachii tendon is presented. Five cases are described. One patient had bilateral
avulsion. All were operated on using the technique described by Thomsen or Boyd

& Anderson.
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Avulsion or rupture of the distal attachment of
the biceps brachii tendon is a rare condition. The
incidence of this tendon injury varies from 3
(Biancheri 1925, Gilcreest 1934) to 10 per cent
(Witvoet et al. 1966) of the total number of rup-
tures of the three biceps tendons. Less than 200
cases have been reported, the first in 1843 by
Starks in the Lancet, cited by Hempel &
Schwencke (1974). Bilateral avulsion is ex-
tremely rare. Only three such cases have been
reported in the literature (Wiesmann 1906,
Hamsa 1942, Due 1961). Acquaviva (1898) re-
ported the first successful operative treatment of
this condition.

The lesion is traumatic. In most cases, there are
some recognizable degenerative changes (Postac-
chini & Puddu 1975). Avulsion can occur in con-
nection with a powerful contraction or during un-
expected violent extension of the flexed forearm.

Clinical findings
The patient is often a middle aged male with well
developed musculature. At the time of the
trauma a snapping sound is heard and there is a
tearing sensation in the antecubital fossa.

The history reveals a sudden pain of short du-
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ration. There is absence of the biceps tendon in
the antecubital fossa, diminished forearm flexion
and supination, a superficially palpable brachialis
artery, a drawn-up spherical biceps contour, and
often a local haematoma. Pain is usually slight.

Treatment

The treatment is always operative. There are two
fundamental methods of surgical treatment: (i) to
provide the ruptured tendon with a new point of
attachment and (ii) to restore the original
anatomy. In the first mentioned method the
biceps tendon is sutured to the tendon of the
brachialis muscle or to adjacent structures (Dob-
bie 1941, Kron & Satinsky 1954, Meherin & Kil-
gore 1960, Daftary 1973, Aldegheri et al. 1977).
This procedure is said to involve a smaller risk of
damaging the radial nerve, but it ignores the fact
that the biceps is the most powerful supinator of
the forearm.

The tendon should be reattached at its original
insertion to restore full supination (Campbell’s
Operative Orthopaedics 1971). Many different
techniques have been advocated for fixation of
the tendon (Leavitt & Clements 1935, Bjérkroth
1943, Bunnell 1944, Lee 1951, Michele &
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Figure 1. Volar approach. Schematic anatomy. 1.
M.biceps, 2. M.brachialis, 3. Tuberositas radii, 4.
A.brachialis, 5. N.medianus, 6. N.radialis, 7. Lacertus
fibrosus.

Kriiger 1951, Schjelderup 1952, Astrup 1953,
Sandahl 1953, Johnston & White 1971, Hovelius
& Josefsson 1977, Miiller et al. 1977).

The method used in our series was to attach the
tendon with non-absorbable sutures, using a
dorsal approach to expose the radial tuberosity
(Thomsen 1939, Boyd & Anderson 1961,
Campbell’s Operative Orthopaedics 1971, Adler
1971, Randone & Bergami 1975).

METHOD

The torn tendon is explored through a longitudinal
bow-shaped incision over the antecubital fossa (Figure
1). The radial tuberosity is then exposed by means of a
dorsal approach (Figure 2). With the forearm in maxi-
mal pronation the tuberosity is roughened and two
holes are drilled through it. The biceps tendon is then
attached to the tuberosity with non-absorbable sutures
through the holes. The tourniquet is released and the
wounds are closed. The arm is immobilized for 6 weeks
in a plaster cast with the elbow in 100° flexion and the
forearm in maximal supination.

PATIENTS

Four cases of unilateral and one case of bilateral avul-
sion of the distal biceps tendon have been operated on.
The mean age of the patients was 50 years. All were
male. One of them was operated on 12 months and one
3 years after the injury, the others within 2 months. The
patients who were operated on at an early stage recov-
ered completely. The other two developed slight weak-
ness of elbow movement. The average follow-up time
was 3 years.

CASE REPORTS

Case 1: A 50-year-old, well built dentist received his
injury during slalom skiing. Surgery was performed a
month later. Five years after the surgery the motions of
the elbow were complete and the strength was normal.

Case 2: A 44-year-old carpenter experienced sudden
pain in the left antecubital fossa when lifting a heavy
load. Correct diagnosis was not made until a year after
the injury and the lesion was repaired. Due to the de-
generation of the tendon, the palmaris longus tendon
was used as a free tendon graft. Four years later the
motions of the elbow were complete and painless, but
the strength of the biceps was somewhat diminished.

Figure 2. Dorsal approach. 1. M.biceps.
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Case 3: A 40-year-old truck driver lost his grip on a
heavy load which jerked his right forearm into exten-
sion. Three years later the ruptured and degenerated
biceps tendon was attached to the radial tuberosity us-
ing a free tendon graft. The strength of flexion and
supination improved considerably and pain decreased.

Cuse 4: A 37-year-old gymnastics teacher reached out
with his left hand, receiving a pupil doing a stunt on the
horizontal bar. The avulsed biceps tendon was repaired
as described. Recovery was complete.

Case 5: A physically fit 64-year-old lieutenant general
ruptured his right distal biceps tendon while exercising
on a horizontal bar, taking his full weight solely on the
right hand. The operation was performed 1 month later.
After half a year the result was excellent.

Six years later while he was skiing downhill at a good
speed the left arm was caught by a tree. Now the left
distal biceps tendon was ruptured. Two months later
the avulsed tendon was reattached using the plantaris
longus tendon as a transplant. After 1 year the ex-
tremity was normal.

DISCUSSION

A careful history and a thorough clinical exami-
nation give the correct diagnosis of avulsed distal
biceps tendon. The reattachment should be per-
formed primarily. A free tendon graft may be
needed. The two approaches obviate the difficul-
ties of exposing the radial tuberosity and
minimize the risk of damaging the radial nerve
and other important structures.

An early and adequate repair results in normal
biceps function. Late correction, even years after
the injury, may give a beneficial result.

REFERENCES

Acquaviva, M. (1898) Rupture du tendon inférieur
du biceps brachial droit a son insertion sur la tubéro-
sité bicipitale. Tenosuture. Succes opératoire. Mar-
seille Med. 38, 570-573.

Adler, H. (1971) Die ruptur der distalen Sehne des M.
biceps brachii. Beitr. Orthop. 18, 164-167.

Aldegheri, R., Bonamici, G. & Chemello, A. (1977)
Rottura tendine distale bicipite omerale. Acta chir.
ital. 33, 163-164.

Astrup, A. (1953) Ruptur af den distale bicepssene.
Ugesk. Leg. 115, 611-612.

Biancheri, T. M. (1925) Sulla rottura sottocutanea del
bicipite brachiale. Chir. Organi Mov. 9, 580—-602.

Bjorkroth, T. (1943) Die subkutane Ruptur der dista-
len Sehne des Musculus biceps brachii (2 Fille). Acta
chir. scand. 89, 30-36.

Boyd, H. B. & Anderson, L. D. (1961) A method for
reinsertion of the distal biceps brachii tendon. J.
Bone Jt Surg. 43-A, 1041-1043.

Buanell, S. (1944) Surgery of the hand. pp. 435-436.].
B. Lippincott Company, Philadelphia.

Campbell’s operative orthopaedics (1971) Fifth edition
pp. 1491-1493. C. V. Mosby Company, Saint Louis.

Daftary, M. (1973) Avulsion or rupture of distal tendon
of biceps brachii muscle. Missouri Med. 70, 821-822.

Dobbie, R. P. (1941) Avulsion of the lower biceps
brachii tendon, Analysis of fifty-one previously un-
reported cases. Amer. J. Surg. 51, 662683,

Dug, G. (1961) Su di un raro caso di rottura bilaterale
sottocutanea del capo distale del tendine del bicipite
brachiale. Clin. ortop. 13, 462—472.

Gilcreest, E. L. (1934) The common syndrome of rup-
ture, dislocation and elongation of the long head of
the biceps brachii. An analysis of one hundred cases.
Surg. Gynec. Obstet. 58, 322-339.

Hamsa, W. R. (1942) Bilateral rupture of biceps brachii
lower tendon. Nebraska med. J, 27, 140.

Hempel, K. & Schwencke, K. (1974) Uber Abrisse der
distalen Bicepssehne. Arch. orthop. Unfall-Chir. 79,
313-319.

Hovelius, L. & Josefsson, G. (1977) Rupture of the
distal biceps tendon. Report of five cases. Acta
orthop. scand. 48, 280-282.

Johnston, J. L. & White, B. J. (1971) Rupture of the
biceps brachii tendon at its insertion. J. Amer.
Orthop. Ass. T1, 250-254.

Kron, S. D. & Satinsky, V. P. (1954) Avulsion of the
distal biceps brachii tendon. Amer. J. Surg. 88,
657-659.

Leavitt, D. G. & Clements, J. H. (1935) Avulsion of the
distal biceps brachii tendon. Amer. J. Surg. 30,
83-85.

Lee, H. G. (1951) Traumatic avulsion of tendon of in-
sertion of biceps brachii. Amer. J. Surg. 82, 290-292.

Meherin, J. H. & Kilgore, B. S. (1960) The treatment
of rupture of the distal biceps brachii tendon. Amer.
J. Surg. 99, 636-640.

Michele, A. A. & Kriiger, F. J. (1951) Tenodesis of
biceps tendons. A preliminary report. Surgery 29,
555-559. .

Miiller, W., Schwarzkopf, W. & Thiimler, P. (1977)
Diagnostik und Therapie der Bizepssehnenrupturen.
Akt. Traumatr. T, 49-55.

Postacchini, F. & Puddu, G. (1975) Subcutaneous
rupture of the distal biceps brachii tendon. A report
of seven cases. J. Sports Med. 18, 81-90.

Randone, P. B. & Bergami, P. L. (1975) Rottura sot-
tocutanea del tendine distale del bicipite brachiale.
Chir. Organi Mov. 62, 395-402.

Sandahl, R. (1953) Rupture of the biceps brachii ten-
don at its insertion in the radial tuberosity. Acta chir.
scand. 104, 405-407.



48 MARTTI VASTAMAKI ET AL.

Schjelderup, H. (1952) Ruptur av det distale feste for ~Wiesmann, P. (1906) Uber einen Fall doppelseitiger

m.biceps brachii. Nord. Med. 48, 1121-1123. Bicepsruptur. Bruns’ Beitr. klin. chir. 49, 161-168.
Thomsen, W. (1939) Zur operativen Versorgung des  Witvoet, J., Robin, B. & Chabrol, J. (1966) A propos
Bicepssehnenabrisses. Zbl. Chir. 65, 2234-2239. d’une désinsertion de I'extrémité inférieure du biceps

brachial. Presse méd. 74, 389-391.

Correspondence to: Martti Vastaméki, Orminkuja 2 as 6, 20610 Turku 61, Finland.



