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The “Anchor Shape” Technique for Long Head of the Biceps
Tenotomy to Avoid the Popeye Deformity

A. Ali Narvani, F.R.C.S.(Orth&Tr), Ehud Atoun, M.D., Alexander Van Tongel, M.D.,
Giuseppe Sforza, M.D., and Ofer Levy, M.D., M.Ch.(Orth), F.R.C.S
Abstract: Surgical options for symptomatic pathologies of the long head of the biceps (LHB) include tenotomy and
tenodesis. Tenotomy is surgically simple and quick, does not require immobilization, and avoids implant complications.
However, it is associated with residual “Popeye” muscle deformity and biceps muscle cramps. Tenodesis avoids Popeye
deformity, but it is technically a more difficult operation with a longer rehabilitation period and possible implant
complications. The purpose of this report is to describe a novel technique for LHB tenotomy that avoids the Popeye muscle
deformity. Before releasing the LHB from its anchor over the superior labrum, this technique consists of making an
oblique incision, involving 50% of the tendon, distal to its attachment at the superior labrum. A second standard complete
tenotomy incision is made about 1.5 cm medial to the oblique incision. The remaining stump of the LHB at the tendon-
labrum junction is resected. The first incision, an oblique incomplete incision, allows the remnant of the LHB to open up
and form an “anchor shape” that anchors the LHB at the articular entrance of the bicipital groove, thus decreasing the risk
of Popeye deformity.
houlder pain and dysfunction can arise as a result
Sof long head of the biceps (LHB) pathologies,
whichdbroadly speakingdcan be divided into degen-
erative, inflammatory, instability, entrapment, and
traumatic and sport-related types.1 Operative manage-
ment for LHB disorders includes synovectomy, tendon
debridement, transfer, repair of partial tears, and
reconstruction of the damaged pulley (for LHB insta-
bility); however, tenotomy and tenodesis are by far the
most common surgical choices. LHB tenotomy is
relatively simple and quick with a short rehabilitation
period that does not involve any immobilization. In
addition, it does not carry any risks of implant compli-
cations. It is, however, associated in some cases with
“Popeye” muscle deformity; prolonged ache or cramps
in the belly of the biceps; and arguably, loss of elbow
supination strength.2 Tenodesis avoids most of these
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risks, but it is technically more difficult to perform,
it carries the risk of implant complications, and the
rehabilitation period is longer, which consists of a
period of immobilization for most surgeons. Other than
the increased risk of the Popeye deformity with tenot-
omy, both procedures have similar rates of success with
comparable outcome scores and rates of satisfaction.3

We describe a novel technique for arthroscopic LHB
tenotomy that avoids the classic Popeye muscle defor-
mity (Tables 1-4).
Technique
With the patient in either a beach-chair or lateral

decubitus position, we introduce the arthroscope
through the standard posterior viewing portal to
perform a diagnostic arthroscopy. A probe is then
introduced through a standard anterior portal. Assess-
ment of the LHB is performed by visualizing the entire
length of its intra-articular portion while displacing the
tendon inferiorly by the probe (Video 1). When a deci-
sion is made to perform tenotomy, this technique
involves making 2 incisions in the LHB. The first
incision is an oblique incomplete incision that involves
50% of the tendon (Fig 1). By use of arthroscopic
scissors, this incision begins approximately 2.5 cm distal
to the attachment of the LHB to the labrum complex
anchor (just medial to its entrance to the groove)
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Table 1. Key Points

LHB tenotomy is a technique that provides pain relief, functional
improvement, and clinical outcome similar to tenodesis, but it is
associated with the Popeye deformity.

Our tenotomy technique minimizes the risk of this deformity and
biceps muscle cramps.

Table 2. Summary of Anchor Shape Tenotomy Technique

Two incisions are performed in the LHB.
The first incision is an oblique incomplete incision that involves 50%

of the tendon.
The second incision is a complete transverse incision that releases the

LHB at the tendon-labrum junction.
The first incision (oblique incomplete incision) allows the remnant of

the LHB to open up and form an anchor shape that anchors the
LHB at the articular entrance of the bicipital groove.

Table 3. Risks and Benefits of Anchor Shape Tenotomy
Technique

Benefits Risk

Simple Remnant of LHB is left in proximal
bicipital groove, whichdin theorydcan

still cause symptoms
Quick Possible supination weakness
Avoids Popeye sign
Avoids muscle cramps
Avoids implant

complications

Fig 1. Oblique incomplete incision (first incision).
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(Video 1). It makes an oblique angle (45�) to the long
axis of the LHB, with an incomplete incision involving
only 50% of the thickness of the LHB. The incision
extends about 1.5 cm in length (Video 1).
The second incision is a complete transverse incision

that releases the LHB at the tendon-labrum junction
(Fig 2). This would be the same as a standard LHB
tenotomy incision by use of either arthroscopic scissors,
arthroscopic basket forceps, or a radiofrequency probe
device (Video 1).
The first incision (oblique incomplete incision) allows

the remnant of the LHB to open up and form an “anchor
shape” that anchors the LHB at the articular entrance of
the bicipital groove (Fig 3). Because this remnant is
lodged at the bicipital groove, the risks of distal migration
of the tendon and thus a Popeye deformity are reduced
(Fig 4, Video 1). To make sure that there is no distal
migration, the elbow is then put through the full range of
motion while the surgeon visualizes the remnant of the
LHB (the anchor shape). The remaining stump at the
Table 4. Experience With Technique in 12 Patients

3 mo of follow-up
All 12 patients had good pain relief and restoration of function.
None had Popeye deformity.
Ultrasound imaging showed the presence of the LHB at the bicipital

groove in all but 1 patient.
tendon-labrum junction is debrided with arthroscopic
basket forceps or a mechanical shaver. Any coexisting
intra-articular pathology is then addressed.
We have performed this technique in 12 patients. At

3 months after surgery, all the patients had good pain
relief and restoration of function. None had a Pop-
eye deformity. Ultrasound imaging 3 months post-
operatively showed the presence of the LHB at the
bicipital groove in all but 1 patient.

Postoperative Rehabilitation Protocol
The exact postoperative rehabilitation program is

mainly dependent on the type of surgery for any
coexisting pathology (e.g., rotator cuff repair). In the
absence of a concurrent procedure for any associated
pathologies, patients wear a sling for comfort for the
first 24 hours, after which they are encouraged to
mobilize the shoulder and elbow as pain allows. Active
assisted and shoulder and elbow range of motion are
initiated immediately without any restrictions.



Fig 2. Standard tenotomy incision (second incision).

Fig 4. The remnant of the LHB forms an anchor shape that
anchors the LHB at the articular entrance of the bicipital
groove. Because this remnant is lodged at the bicipital groove,
the risks of distal migration of the tendon and, thus, Popeye
deformity are reduced. (Although the technique is arthros-
copic, for clarity, the image was obtained during an open
procedure.)
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Discussion
The Popeye deformity and fatigue cramping are

recognized complications of LHB tenotomy, with
a reported prevalence rate ranging from 3% to 70%.1,3-5

Other than these 2 potential complications with tenot-
omy, there appears to be little difference in clinical
outcome of tenotomy compared with tenodesis.1,3-5 In
addition, there is evidence to suggest that there is no
difference in elbow flexion strength after the 2 proce-
dures.6 However, whether there is any difference in
elbow supination strength with the 2 procedures is open
to debate. There are some studies that have reported
a decrease of up to 40% in elbow supination strength7

with tenotomy, whereas other investigators have shown
no difference with the 2 techniques.6

When faced with the choice of either LHB tenotomy
or tenodesis, one has to appreciate that tenotomy is
Fig 3. Photograph and diagram
showing appearance after the 2
incisions. (Although the tech-
nique is arthroscopic, for clarity,
this image was obtained during
an open procedure.)
simpler to perform with a quicker rehabilitation period
and is devoid of any implant complication risk that
may be associated with the Popeye deformity of the
biceps muscle. With the exception of this deformity
and, arguably, elbow supination strength, there is
substantial evidence that there is no difference in clinical
outcome scores, pain, strength, and satisfaction between
the 2 procedures. Therefore it is logical to suggest that
the main advantage of tenodesis is prevention of the
Popeye deformity and biceps cramps, and in the
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presence of a tenotomy technique that avoids this
deformity, it would be difficult to argue for tenodesis
over tenotomy because the former is a technically more
difficult procedure with a more demanding rehabilita-
tion period.
In this report we have presented a technique that has

the advantage of reducing the risk of Popeye deformity
and biceps muscle cramps. Admittedly, the risk with this
technique is that it still leaves a remnant of the LHB in the
proximal bicipital groove, whichdin theorydcould still
cause symptoms. However, with our series all patients
had good pain relief and restoration of function at
3 months postoperatively.
There are also other reported techniques of tenotomy

that have been shown to reduce the risk of distal
migration of the tendon, but these involve violation of
the labral complex, which our technique avoids.8 LHB
tenotomy is a technique that provides pain relief,
functional improvement, and clinical outcome similar
to tenodesis, but it is associated with the Popeye
deformity. The tenotomy technique described in this
report minimizes the risk of this deformity and biceps
muscle cramps.
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