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Isolated Complete Rupture of the Biceps Femoris
Insertion: A Surgical Repair Technique Manuscript
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Abstract: Isolated rupture of the distal biceps femoris insertion is rare. Current literature offers limited case reports and
outcome measures after surgical management. We describe a knotless suture anchor fixation technique for this tear
pattern. At surgery, the retracted biceps tendon and insertion site is debrided to healthy tissue, FiberTape suture (Arthrex)
is passed in a Kracków fashion through the tendon, and the 2 ends of the suture are brought down to a SwiveLock anchor
(Arthrex) at the anatomic insertion. FiberWire sutures (Arthrex) from the anchor are brought over the remnant stump,
completing the repair.
solated rupture of the distal biceps femoris is rare,
Iand current literature offers little with respect to case
reports and outcomes after management. The biceps
femoris is the most powerful flexor of the knee joint,
and traumatic injuries at the insertion site are often
associated with concomitant capsular or ligamentous
injury.1-5 For isolated injuries, current literature
describes various treatment options ranging from
bracing and immobilization to surgical intervention.1

The purpose of our article is to present a technique
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for operative fixation of isolated biceps femoris tendon
tears.

Anatomy
The biceps femoris muscle runs the length of the

posterolateral thigh and comprises 2 heads: 1 short and
1 long. The long head originates from the ischial
tuberosity and inserts on the fibular head and Gerdy’s
tubercle. The short head originates at the distal one-
third of the femoral diaphysis, arising from the linea
aspera, joining fibers of the long head as it traverses
distally.1,3,6 The biceps femoris is a major flexor of the
lower leg, generating between 30% and 85% of
strength during knee flexion, and aids in performing
external rotation and extension of the hip.1,3,7-9

Because the biceps femoris is part of the capsular-
ligamentous complexdin concert with the popliteal
muscle, posterolateral articular capsule, and the lateral
collateral ligament (LCL)dit also functions as a
dynamic and static knee stabilizer.1,3,7 This capsular-
ligamentous complex, with the inclusion of the pop-
liteofibular ligament, comprises the posterolateral
corner (PLC) of the knee, which resists external rota-
tion of the lateral aspect of the tibia on the femur.
Injury to the biceps femoris is therefore often associated
with injury to the capsular-ligamentous structures that
maintain knee stability.10

Injury Etiology and Mechanisms
Etiologies of distal biceps femoris rupture fall into 2

categories, acute and subacute/acute on chronic, and the
injury pattern is often suggestive of the etiology. Eccentric
contraction of the biceps femoris and hyperextension
4 (April), 2019: pp e407-e411 e407
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Table 1. Pearls and Pitfalls Isolated Rupture of the Distal Biceps Femoris Insertion

Pearls Pitfalls

It is important to identify and protect the peroneal nerve throughout
the procedure.

Be prepared for peroneal nerve scarring and the possible need for
neurolysis.

Use the stump of the bicep origin, biceps bursa, and origin of lateral
collateral ligament on the fibula to guide anatomic positioning.

Ensure that concomitant posterolateral capsular or ligamentous
injuries are not present or require surgical management.

Fixate the bicep in full extension to ensure tension-free repair
throughout the range of motion arc.

Use criteria rehabilitation protocol to mitigate risk of early failure
and persistent dysfunction.

Fig 1. Coronal magnetic resonance imaging scan showing
rupture of the left leg’s distal biceps femoris tendon from the
fibular head with retraction.
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with concomitant varus or valgus stress are both noted
mechanisms associated with acute traumatic tears and
avulsion.1-3,11 Subacute or acute on chronic etiologies are
related to a smoldering inflammatory processes, which
contributes to degeneration and subsequent failure
under stresses below the native failure point.1 The myo-
tendinous junction is the most common location of fail-
ure, although failure may also occur in the midsubstance
of the tendon or by avulsion at the fibular head.7

Technique

Physical Examination
Given that distal biceps femoris rupture rarely occurs

in isolation, it is paramount that a thorough ligamen-
tous examination be performed both in the clinical
setting as well as under anesthesia before operative
intervention. Further, a thorough neurologic exami-
nation should also be performed and documented,
because up to 44% of multiligamentous knee injuries
with associated distal biceps femoris tendon rupture or
avulsion may have a concomitant common peroneal
nerve injury (Table 1).10

The surgeon should assess alignment in bilateral
lower extremities as well as gait, quadriceps tone, and
straight leg raise and assess extensor lag, effusion,
patellar mobility, and knee range of motion (ROM),
strength, and velocity. Tenderness to palpation over the
fibular head, ecchymosis or other skin changes, liga-
mentous stability to anterior and posterior drawer,
Lachman’s, pivot-shift, varus and valgus stress at 0� and
30� of knee flexion, prone dial test at 30� and 90�of
knee flexion, and a thorough neurovascular assessment
throughout the lower extremity should be performed.

Imaging
Imaging should be reviewed and correlated to the pa-

tient’s clinical examination. Review with a musculoskel-
etal radiologist may be beneficial. Magnetic resonance
imaging (MRI) of the injured knee in this case demon-
strated no significant intra-articular effusion, but did
show mild early chondral changes and rupture of the
distal biceps femoris tendon from the fibular head (Fig 1,
Video 1). Increased signal can be appreciated within the
distal aspect of the LCL (Fig 2) and popliteofibular liga-
ment (Fig 3), despite being asymptomatic without laxity
on specific examination of these structures clinically.
Intraoperative Examination
The patient is taken to the operative suite, positioned

supine on the operative table, and an examination
under anesthesia is performed. The operative limb
demonstrates no effusion, good patellar mobility, full
range of motion, and stable ligaments throughout
(Video 1). Focused examination of the LCL is found to
be symmetric to the contralateral side as is the supine
dial test at both 30� and 90�.

Tendon Identification and Debridement
After the examination under anesthesia, the patient is

prepped and draped in the usual sterile fashion and a
curvilinear incision is made from the level of the fibular
head, extending proximally 10 cm. The incision should be
carried through the skin and subcutaneous tissue. Fascia
overlying the biceps femoris is identified and split longi-
tudinally. The stumpof the biceps femoris is identifiedand
may be found completely retracted (Fig 4). The stump is
thenmobilizedwith anAllis clamp and inspected. Tendon
quality should be assessed and should be under no undue
tension when reapproximated to its insertion site on the
fibular head. The peroneal nerve should be identified and
neurolysis performed to the level of the fibular head. The
LCL is identified and assessed and should be found to be
completely intact (Fig 5). Residual stump of the biceps



Fig 3. Magnetic resonance imaging scan showing the distal
aspect of the left leg’s popliteofibular ligament.

Fig 2. Magnetic resonance imaging scan showing distal aspect
of the left leg’s lateral collateral ligament.
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tendon at the insertion site on the fibular head will be
found adjacent and posterior to the LCL. This remnant
should be preserved and debrided to healthy tissue.

Tendon Suturing and Repair
A FiberTape suture (Arthrex, Naples, FL) is passed in a

Kracków fashion, yielding control of the torn tendon
(Fig 6). To reapproximate the anatomic origin of the bi-
ceps, a 2.4-mm guide pin is placed into the biceps
remnant, adjacent to the LCL on the fibula. This is visu-
alized by both direct palpation and fluoroscopic guidance.
The guidepin is over-drilled with a 4.0-mm reamer to a
depth of 20 mm. A tap is then used before bringing the 2
ends of the FiberTape suture down to a 4.75-mm
SwiveLock anchor (Arthrex) with the knee held in full
extension (Fig 7). The #2 FiberWire sutures (Arthrex)
from the SwiveLock anchor are then brought over the
remnant stump and secured using a horizontal mattress
configuration to complete the distal biceps repair. The leg
should be taken through a range ofmotion from 0� to 90�

and the repair should produce no undue tension on the
biceps or peroneal nerve. The wound should be thor-
oughly irrigated and fascia and subcutaneous tissue closed
in a standard fashion. Skin is closed with absorbable
suture and patient should be placed into a hinge knee
brace. Postoperative deep vein thrombosis prophylaxis
and a home exercise program should be provided.

Rehabilitation
Postoperatively, patients are placed in a hinged knee

brace, and they are given transcutaneous electrical nerve
stimulation and ice/compression device. Patients are
instructed to maintain toe-touch weight bearing with
crutches and have the brace locked in extension until
week 6. Patients will also perform passive ROMexercises
during this time. After, they are allowed progressive
weight bearing as tolerated with discontinuation of the
brace and crutches once adequate quadriceps control is
established. The patient should progress toward active
ROM and gentle strengthening at this time. Patients are
allowed to resume normal activities as tolerated at
3 months postoperatively.

Discussion
The majority of distal biceps ruptures are associated

with a combined hyperextension and external rotation
injury mechanism.12 The LCL and PLC complex usually
share loading during combined hyperextension
external rotation forces, whereas an isolated, low-
energy rotational mechanism may preferentially load
the biceps tendon, sparing the LCL and the remainder
of the PLC complex.
Treatment options range from nonoperative to surgical

intervention with various methods of repair. Nonopera-
tive management is characterized by a period of immo-
bilization of the knee in a flexed positionwith subsequent
therapy to restore normal ROM.11,13 Some studies
recommend a trial of nonoperative management for
incomplete tears, whereas other studies suggest that
partial thickness injuries initially treated nonoperatively
usually require surgical intervention after failure to
improve.1,7,11,13,14 A trial of nonoperative management
may therefore be attempted, but clinicians should
educate patients that surgical intervention may be
recommended if they fail to improve.
Operative intervention is based on the location of fail-

ure, chronicity of the tear, and retraction/excursion of the
proximal tendon in situ. Selection of the appropriate
repair type should be based on the anatomic point of
failure as well as excursion of the retracted proximal bi-
ceps femoris tendon in situ at the time of surgery. Trans-
osseous attachmentwith anchors should be considered in
the face of avulsion from the fibular head, whereas
absorbable suture may be used to perform end-to-end
tenorrhaphy when there are adequate remaining
tendon stumps. Both of these surgical options are



Fig 6. FiberTape suture (Arthrex) is passed in a Kraków
fashion, yielding control of the left leg’s torn tendon.Fig 4. A curvilinear incision is made from the level of the left

leg’s fibular head, extending proximally 10 cm. The incision is
carried through the skin and subcutaneous tissue. Fascia
overlying the biceps femoris is identified and split longitudi-
nally. The stump of the biceps femoris is identified and found
to be completely retracted.

e410 B. T. RAINES ET AL.
followed by a period of immobilization in flexion and
subsequent physical therapy to help restore normal
ROM.1 In the event of chronic biceps rupture, hamstring
allograft tendon reconstruction has been described.15

The use of suture anchors in general has been re-
ported in distal biceps tendon avulsion repair. To our
knowledge, no other case reports describe the use of a
knotless repair construct (FiberTape and SwiveLock) for
isolated distal biceps femoris repair. Studies have
investigated biomechanical strength and failure loads
comparing anchor fixation systems using tape suture
versus wire suture. De Carli et al.16 found that tape
suture was biomechanically stronger than wire suture,
with a significantly higher ultimate failure load.
Deranlot et al.17 found that the tape form of a suture
was less abrasive than wire form in creating tendon
tears, although this was not statistically significant. To
Fig 5. The peroneal nerve is identified and neurolysis is
performed to the level of the left leg’s fibular head. The lateral
collateral ligament is identified and is completely intact.
date, no studies exist comparing the biomechanical
strength or clinical outcomes of tenorrhaphy versus
tenodesis in distal biceps tendon repair. This is likely
because the indications for use differ and the results are
not directly comparable (midsubstance tendon rupture
versus insertional avulsion, respectively).
Whether nonoperative or surgical management is

selected, patients should undergo physical therapy
following immobilization to help restore knee range of
motion. Return to play decisions for competitive ath-
letes should be based on isokinetic testing in conjunc-
tion with a physical examination.
Few reports of outcome measures are present in the

literature. In a case report 6months following an end-to-
end tenorrhaphy, Valente et al.1 noted no pain with full
ROM and strength of knee flexion and external rotation
comparable to the patient’s contralateral side on exam.
Also, at the 6-month mark, MRI revealed appropriate
anatomic position of both biceps femoris heads, and
isokinetic testing demonstrated a deficit of 15.8% at low
velocity (90�/s), and only 4.8% at medium velocity
Fig 7. The FiberTape suture is brought to a SwiveLock anchor
(Arthrex) and placed at the anatomic insertion of the left leg’s
biceps femoris, adjacent to the lateral collateral ligament.
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(180�/s). Valente et al. reported a full return to profes-
sional level football at 1 year following end-to-end su-
ture tenorrhaphy. Aldebeyan et al.18 report full return to
play at 1 year postoperatively for a National Football
League athlete who underwent suture anchor repair
with concomitant LCL and semimembranosus repair;
however, the case report offers little in terms of objective
data or subjective report. Mascarenhas et al.15 reported a
good clinic outcome with return to high-level physical
activity following distal biceps tendon reconstruction for
a chronic biceps rupture using hamstring allograft.

Risks and Limitations
A major risk during surgery involves the potential for

iatrogenic damage to the common peroneal nerve. The
nerve should be identified and protected throughout the
case to avoid inadvertent injury. Additionally, surgical
dissection combined with careful physical examination is
critical to confirm the integrity of the posterolateral corner
structures. In severe cases of musculotendinous or
muscular injury to the biceps femoris, the tissue quality
may be poor and/or the tendon retracted and difficult to
repairwithout theuseof autograft/allograft augmentation.
Isolated rupture of the distal biceps femoris is rare.

Treatment options differ based on severity and location
of rupture, and current case reports offer little insight
with regard to comparative outcomes. In this report, we
describe surgical treatment with knotless repair that
demonstrates successful outcome at 6 months, with
significantly improved functional outcome scores
maintained through 2-year follow-up.
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