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Background: This study is the largest cohort of partial distal biceps brachii tendon ruptures in the literature that was analyzed according
to rupture morphology of the long and short tendon heads.
Methods: Patients with partial distal biceps tendon ruptures were identified using an institutional enterprise data warehouse query at a
single institution. A retrospective chart review was performed to record patient demographics, past medical history, and injury mech-
anism for each patient. Each patient’s magnetic resonance images were reviewed to determine injury patterns, specifically the extent of
long head (LH) and short head (SH) tendon involvement, and associated injuries. Rupture morphologies were correlated with mecha-
nism of injury, diabetes status, and smoking history.
Results: Seventy-seven patients were included in the study. The average age was 52 years (�11.9, range: 23-90 years); 67% were male,
with an average body mass index of 28.3 (�4.3). A smoking history was reported in 31.2% of patients and 5.2% were diabetic. The
partial ruptures were caused by a traumatic mechanism in 57.1% of cases, 23.4% were atraumatic, and 19.5% had an unknown mech-
anism. The most common injury morphology was a partial LH rupture with an intact SH tendon (33.8%). Isolated complete ruptures of
the LH represented the least common injury morphology. Injury morphology was significantly related to mechanism (P < .01). Trau-
matic ruptures had a higher percentage of SH involvement compared with the atraumatic group (77.3% vs. 37.7%, respectively). In
contrast, atraumatic ruptures involved the LH tendon in 89% of cases, with only 37.7% of cases involving the SH tendon. Patients
with a history of smoking were more likely to have an atraumatic mechanism (P ¼ .01). A history of diabetes was unrelated to mech-
anism (P ¼ .20).
Conclusion: Partial ruptures of the distal biceps brachii tendon represent a spectrum of patterns with varying involvement of the LH and
SH tendons. Injury morphology was significantly related to mechanism (P < .01). LH tendon involvement was seen in 88.9% of atrau-
matic cases, whereas SH tendon involvement was seen in 77.3% of traumatic cases. A more comprehensive understanding of partial
rupture patterns is critical to further understand the risk factors that may preclude to worse clinical outcomes, and aid in deciding
which patients would benefit from operative vs. nonoperative management.
s study was received from the Institutional Review Board

estern University (STU00205161).

*Reprint requests: Richard W. Nicolay, MD, Department of Orthopedic

Surgery, Northwestern Memorial Hospital, 676 North Saint Clair Street,

Suite 1350, Chicago, IL 60611, USA.

E-mail address: richard.nicolay@northwestern.edu (R.W. Nicolay).

ee front matter � 2020 Journal of Shoulder and Elbow Surgery Board of Trustees. All rights reserved.

.1016/j.jse.2020.04.021

mailto:richard.nicolay@northwestern.edu
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jse.2020.04.021&domain=pdf
https://doi.org/10.1016/j.jse.2020.04.021
https://doi.org/10.1016/j.jse.2020.04.021
http://www.elsevier.com/locate/ymse
http://www.elsevier.com/locate/ymse
https://doi.org/10.1016/j.jse.2020.04.021


1860 R.W. Nicolay et al.
Level of evidence: Level IV; Case Series; Prognostic Study
� 2020 Journal of Shoulder and Elbow Surgery Board of Trustees. All rights reserved.

Keywords: Distal biceps; tendon rupture; partial; tear; MRI; long head; short head; radial tuberosity
The distal insertion of the biceps brachii tendon is
vulnerable to both acute and chronic injuries. There is a
large body of literature focused on acute and complete
ruptures of the tendon and subsequent surgical manage-
ment.20 It is estimated that the rate of complete ruptures of
the tendon is between 1.2 and 2.55 per 10,000 patient-
years.12,17 However, complete ruptures are thought to
represent only 3% of all distal bicep pathologies, which
include partial ruptures, chronic tendinosis, bicipitoradial
bursitis, and ganglion cysts.4,15 Relative to complete rup-
tures, there is a paucity of literature focused on partial
ruptures of the distal bicep tendon, which are likely more
common than their complete rupture counterparts.

Partial ruptures of the distal biceps are often difficult to
diagnose. Many patients have nonspecific pain localized to
the antecubital fossa, do not recall a specific trauma, and,
on average, present 4.5 weeks after the onset of symp-
toms.6,16,22 Physical examination findings normally posi-
tive in complete ruptures may also be difficult to interpret
in the context of partial ruptures as ecchymosis, deformity
from proximal tendon migration, and the hook sign may be
negative. When a rupture of the distal biceps tendon is
suspected, magnetic resonance imaging (MRI) has been
proven to be a powerful investigative tool with a sensitivity
and specificity of 100% and 82.8% for complete ruptures
and 59.1% and 100% for partial ruptures, respectively.9

The muscle bellies of the biceps brachii, the long head
(LH) and short head (SH), form 2 distinct distal tendon
bundles that insert on the radial tuberosity. The anatomy of
each tendon’s insertional footprint has been well described;
however, the pathomechanism and pattern of partial tendon
ruptures are poorly understood. The goal of this study is to
analyze the morphology of partial distal biceps ruptures
using the largest cohort of partial ruptures assessed ac-
cording to LH and SH tendon involvement, and identify
factors predisposing patients to these different pattern
types.
Materials and methods

Data collection

Institutional review board approval was obtained before the
initiation of this study. Our institutional enterprise data warehouse
(EDW) was queried for patients who presented to our hospital
system with distal biceps brachii tendon injuries. Subjects were
identified based on the International Statistical Classification of
Diseases and Related Health Problems code: 10th Revision
(S46.21, S46.29). The EDW search identified 571 patients for
review. MRI reports available in the electronic medical record
were retrospectively reviewed. Patients with reported complete
ruptures, absence of an MRI, and those without report of a partial
distal biceps tendon rupture were excluded from analysis. After
exclusion, 79 patients remained for review. A retrospective chart
review was then performed for the 79-patient cohort. De-
mographics were recorded, including age, sex, mechanism of
injury, body mass index, diabetes status, and smoking history.

Radiologic review

Injury MRIs for all 79 patients were then reviewed by a
fellowship-trained musculoskeletal radiologist, who was blinded
to the mechanism of injury and prior radiology report. The LH
tendon, SH tendon, corresponding muscle bellies, lacertus fibro-
sus, radial tuberosity, bicipitoradial bursa, and surrounding mus-
cles were independently assessed. The images were again blindly
reviewed, 10 months later, by the same radiologist and a muscu-
loskeletal radiology fellow to determine the intraobserver and
interobserver reliability of each MRI variable. Radiology review
resulted in 2 additional patients being excluded from analysis, 1
with a complete rupture and 1 with an intrasubstance rupture,
resulting in 77 patients being included for analysis.

Radiologic definitions

The MRIs were interpreted according to a standardized protocol,
which included review of the axial, sagittal, and coronal fat-
suppressed, fluid sensitive images (T2-weighted turbo spin echo
sequences) with respect to the long axis of the joint. Flexion
abduction views were interpreted when available. The distal LH
and SH tendon slips were analyzed at the radial tuberosity
attachment and categorized as a bifid, non-bifid with 2 closely
approximated tendon splits, or nondistinguishable slips inserting
as a single unit. All insertion morphologies were included in the
analysis. In cases where the tendon appeared as a single unit, the
medial half of the tendon at the level of the myotendinous junction
and extending to the level of the elbow joint was considered the
SH, whereas the lateral half was considered the LH. Distally, the
more anterior insertion of the tendon was considered the SH,
whereas the posterior component of the tendon insertion was
considered the LH. Partial ruptures were defined as any intact
fibers of the LH or SH tendon slip that were still visible and taut.
The degree of rupture was based on the approximate cross-
sectional area of involvement compared with the expected area of
involvement. The T2-weighted axial sequence was the sequence
of choice to distinguish a full-thickness rupture from a partial-
thickness rupture; the findings were confirmed on the sagittal and
coronal images. Tendinopathy was defined as an abnormal caliber
change of the tendon and/or abnormal signal intensity seen on T2-
weighted images, generally best demonstrated on axial images.



Figure 1 Flow diagram of cases included for analysis.
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The normal distal biceps muscle bellies have a tapered, smooth
appearance on long axis MRI of the elbow; muscle bellies with a
globular, rounded morphology and proximal migration of the
myotendinous junction were defined as retracted. The radial tu-
berosity is normally smooth with a thin enthesis, and entheseal
irregularity was defined as a jagged, pitted, or discontinuous
enthesis associated with spurring or marrow edema, which was
best identified on T2-weighted fat-suppressed sequences.

Categorical data were compared with the c2 test. Pearson
correlation coefficients were reported. Continuous variables were
compared using Student’s t-test. An alpha level of <0.05 was set.
Kappa-coefficients (k) were calculated for the intraobserver and
interobserver correlations. All data and statistical analyses were
performed using JMP Pro (version 13.0; SAS, Cary, NC, USA).
Results

A total of 571 patients were identified by the EDW based
on International Statistical Classification of Diseases and
Related Health Problems: 10th Revision codes. After
review of the medical record, 31 patients had incomplete
imaging, 335 did not have a rupture of the distal biceps
brachii tendon, and 126 had complete rupturesdthese cases
were excluded. Two additional patients were excluded after
radiologic review, 1 for a complete rupture and 1 for an
intrasubstance rupture (Fig. 1). The remaining 77 patients
were included in the study. The average age of the sample
population was 52 years (�11.9, range: 23-90 years); 67%
were male, with an average body mass index of 28.3
(�4.3). A smoking history was reported in 31.2% of the
patients and 5.2% were diabetic (Table I). A 3-Tesla MRI
was used in 40 cases (51.9%), and the arm was in a flexion
abduction view in 4 cases (5.3%).

The most common injury morphology was a partial LH
rupture with an intact SH insertion (33.8%). Isolated
complete ruptures of the LH (3.9%) were the least com-
mon. Isolated complete SH tendon ruptures occurred more
frequently in 11.7% of cases (Fig. 2). The overall rate of
partial LH ruptures was 68.9%; complete LH ruptures
(11.7%) and intact LH tendons (11.7%) were less



Figure 2 T2 sagittal magnetic resonance imaging sequence
demonstrating a complete short head (SH) tendon rupture with an
intact long head (LH) tendon inserting on the radial tuberosity
(RT).

Table I Patient demographics

Patient factor Mean (n) 95% CI, %

Age 52 �11.9
BMI 28.3 �4.3
Male sex 67 87.0%
Diabetes 4 5.2%
Smoking history 24 31.2%

BMI, body mass index; CI, confidence interval.
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commonly seen. Intact SH tendons were most common
(37.7%), followed by partial SH ruptures (32.5%) and
complete SH ruptures (29.9%) (Fig. 3). There were 11
cases (14.3%) with a bifid distal biceps tendon (Fig. 4). A
subgroup analysis was performed; the bifid tendons
demonstrated no significant difference in partial rupture
morphology when compared with non-bifid tendons (P ¼
.32) (Table II).

Injury morphology was significantly related to mecha-
nism (P < .01). A majority of the partial ruptures occurred
after a traumatic event (57.1%). The most common injury
mechanism was lifting an object (28.6%) (Table III, Fig. 5).
Isolated partial ruptures of the LH tendon were the most
common pattern in the atraumatic group with a rate of
66.5%, compared with 20.4% in the traumatic group (P <
.01) (Fig. 6). The LH tendon was affected in 88.9% of
atraumatic cases compared with the SH tendon in 27.8%.
Compared with the atraumatic group, SH tendon injuries
occurred more frequently in the traumatic group (77.3%).
In addition, morphologies involving a complete LH or
complete SH rupture were very rare in the atraumatic
group; only 1 case (5.6%) occurred (Table IV).

Associated tendinopathy was common; 62.3% of cases
demonstrated LH and SH tendinopathy on MRI (Fig. 7).
Tearing of the lacertus fibrosis was uncommon
(5.2%) (Fig. 8). Muscle retraction was found in 24.7%, and
atrophy was demonstrated in 6.5% of cases (Table V). An
osseous avulsion was only seen in 1 case (1.3%), and tu-
berosity abnormalities including entheseal irregularity
(44.2%) and subentheseal marrow edema (27.3%) were
more common. Subentheseal marrow edema was indepen-
dently related to diabetes, where it was found in 75% of
diabetics compared with 4.1% of nondiabetics (P < .01).
Tendinopathy (P ¼ .01), lacertus fibrosis injuries (P < .01),
and muscle strains (P < .01) were more common in cases
with a traumatic mechanism (Table VI). Patients with a
history of smoking were more likely to have an atraumatic
mechanism (P ¼ .01). A history of diabetes was unrelated
to mechanism (P ¼ .20) (Table VII).

The interobserver and intraobserver reliability for each
MRI variable were measured. The most reliable measure-
ment was muscle belly retraction, which demonstrated an
almost perfect intrauser reliability (k ¼ 0.83, P < .0001)
and a substantial interuser reliability (k ¼ 0.64, P < .0001).
The least reliable interpretation was the assessment of the
tuberosity, which demonstrated a fair intrauser reliability
(k ¼ 0.35, P < .0001) and fair interuser reliability
(k ¼ 0.28, P < .0001) (Table VIII).
Discussion

The majority of cases involved a partial rupture of the LH
(68.8%), and the most common injury morphology was
an isolated partial LH rupture without SH involvement
(33.8%). Multiple studies have suggested that distal
tendon ruptures typically involve the SH of the
biceps.2,6,10,16,22 Many of these studies, however, have
been considered underpowered due to small cohorts of
less than 30 patients. We separated our cohort into trau-
matic and atraumatic groups and analyzed the differ-
ences. Traumatic ruptures were more common overall
(57.1%) and had a higher percentage of SH involvement
compared with the atraumatic group (77.3% vs. 37.7%,
respectively). This makes sense pathomechanically. The
most common mechanism of injury was lifting an object
(28.6%), where the more distal insertion of the SH tendon
experiences greater tensile force during an eccentric
load.11 Of complete SH ruptures, 100% occurred via a
traumatic mechanism. These findings suggest that in-
juries resulting from an eccentric load are more likely to
involve the SH tendon.



Figure 4 Bifid distal biceps tendon morphology on axial proton density (left) and coronal T2 fat saturated (right) series demonstrating
clearly divided short head (white arrow) and long head (black arrow) tendon slips separated by an intervening connective tissue septum
(arrow heads) arising from the myotendinous junction and extending to the tendon insertion.

Figure 3 Schematic of the partial rupture patterns in the 77-patient cohort, organized by long head (LH) and short head (SH) rupture
morphologies, including complete ruptures, partial ruptures, and absence of rupture. Rows were organized by LH morphologies (black) and
columns were organized by SH morphologies (white).
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Table II Bifid tendon vs. partial rupture morphology

Partial rupture
morphology

Bifid Non-bifid

Long head Short head n (%) n (%)

Partial – 4 (36.4) 22 (33.3)
Partial Complete 3 (27.3) 11 (16.7)
– Complete 3 (27.3) 6 (9.1)
Complete Partial 1 (9.1) 5 (7.6)
Partial Partial 0 (0) 13 (19.7)
– Partial 0 (0) 6 (9.1)
Complete – 0 (0) 3 (4.5) P ¼ .32

Table III Mechanism of injury

Mechanism n (%)

Traumatic
Lifting an object 22 (28.6)
Sport 11 (14.3)
Weight training 7 (9.1)
Polytrauma 4 (5.2)
Total 44 (57.1)

Atraumatic 18 (23.4)
Unknown 15 (19.5)
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The contrary is true for atraumatic ruptures. Atraumatic
ruptures involved the LH tendon in 89% of cases, with only
37.7% of cases involving the SH tendon. The relatively low
rate of SH involvement suggests a different mechanism of
injury in the atraumatic group. Atraumatic ruptures are
likely the result of attritional tendon injury from repetitive
supination, in contrast to an acute eccentric force where the
SH is preferentially loaded. This explains why a higher
proportion of the atraumatic injuries involved a partial LH
rupture with no SH involvement (66.5%). It was also noted
that complete ruptures of either the LH or SH were rare in
the atraumatic cohort, accounting for only 1 case (5.6%).
This suggests that injuries predominately involving the LH
tendon are more likely a result of a chronic attritional
mechanism. Common rupture morphologies of these in-
juries are poorly understood and may be important for
guiding treatment.

The anatomy of the distal biceps brachii tendon is well
described. The LH and SH form 2 tendon bundles
approximately 7 cm proximal to the radius.1,5,8,11,13,14

Proximal to the elbow joint, the SH tendon lies medial to
the LH tendon in the coronal plane and serves as the origin
for the lacertus fibrosis.1 The LH and SH tendons travel
together through the cubital tunnel lateral to the median
nerve and brachial artery, and deep to the radial recurrent
vessels.23 The 2 tendons externally rotate 90� as they travel
toward the radius, such that the SH tendon lies distal to the
LH tendon in the sagittal plane.1,8,11,13 The tendons of both
the LH and SH insert posteriorly to the radial protuberance,
providing a cam mechanism to increase supination tor-
que.19 At their insertion on the radial tuberosity, the 2
tendons each occupy their own orientation on the footprint
and are easily separated in 59%-67% of patients.8,11,18,21

The footprint on the radial tuberosity is oval and mea-
sures 21 mm in the longest dimension. The SH occupies the
distal 12 mm with an oval footprint and the LH inserts
along the proximal 9 mm in a radial-based
crescent (Fig. 9).7,11,21

The anatomic position of each tendon’s insertion carries
significant biomechanical implications. Eames et al,8 who
dissected 17 cadaver elbows, were the first to suggest that
the SH is a more powerful flexor and the LH is a more
powerful supinator based on each tendons’ relative anatomy
on the radial tuberosity. Jarrett et al11 conducted a biome-
chanical study demonstrating that the SH is a more efficient
flexor, particularly when the elbow is in 90� of flexion. In a
neutral pronated arm, Jarrett et al11 determined that the SH
was a more efficient supinator, and only with the arm in a
supinated position was the LH more efficient at supination.

In the majority of cases, the distal biceps tendon
appeared as a single unit or 2 closely apposed tendon slips
with predictable positions of the LH and SH fibers. At their
insertion on the radial tuberosity, the individual tendon slips
may be separate. Although it is seen in a minority of cases,
a bifid tendon can be diagnosed on imaging when the distal
biceps tendon is clearly divided into separate LH and SH
tendon slips separated by an intervening connective tissue
septum arising from the myotendinous junction and
extending to the tendon insertion. In clinical practice, the
interdigitations between the tendon slips of a bifid tendon
may occur but are not routinely assessed or documented.
For the purpose of this study, we have elected to report bifid
tendons together with single tendons. Bifid tendons are
relatively uncommon; further research is required to
establish a larger cohort of bifid tendons and study this
specific morphology’s effect on injury and outcome.

Current literature on partial ruptures of the distal biceps
tendon focuses primarily on the surgical management of the
injury.2,4 The natural history and best treatment strategies
are poorly defined, and thus, management is controversial.
An operative indication of ruptures larger than 50% is
commonly cited, but this guideline is controversial.2,8 In a
recent systematic review by Behun et al,4 19 articles were
reviewed, and the authors concluded that managing partial
ruptures with tear completion and anatomic repair led to
satisfactory results with predictable outcomes. The authors
also explain that nonsurgical management can be an
appropriate option; however, consensus on treatment
regimen and duration is lacking.4 More recently, Bauer et
al3 conducted a study that collected patient-reported out-
comes on 74 patients with partial distal biceps ruptures;
they concluded that the failure rate of nonoperative man-
agement was 56%. On the basis of their evidence, Bauer
et al3 considered it reasonable to pursue early surgical



Figure 5 Bar graph of partial biceps brachii tendon ruptures by mechanism.

Figure 6 Representative sagittal (left) and axial (right) T2 fat-
saturated magnetic resonance imaging sequences demonstrating a
partial long head (LH) (black arrow) tear at its insertion on the radial
tuberosity (RT) and an intact short head (SH) insertion (white arrow).

Table IV Traumatic and atraumatic mechanisms vs. partial
rupture morphology

Partial rupture
morphology

Traumatic
(n ¼ 44)

Atraumatic
(n ¼ 18)

P value

Long head Short head

Partial – 9 (20.4%) 12 (66.5%)
Partial Complete 13 (29.6%) 0
Partial Partial 8 (18.2%) 3 (16.7%)
– Complete 7 (15.9%) 0
– Partial 2 (4.5%) 2 (11%)
Complete Partial 4 (9.1%) 0
Complete – 1 (2.3%) 1 (5.6%) <.01

Figure 7 Representative axial T2 fat-saturated magnetic reso-
nance imaging of short head (SH) tendinopathy (white arrow)
relative to a normal long head tendon (black arrow); the SH
demonstrates abnormal caliber change and abnormal signal
intensity.

Distal biceps brachii partial tendon ruptures 1865
intervention on high-demand laborers with >50% tendon
involvement.

Partial ruptures of the distal biceps tendon are rarely
subclassified into atraumatic vs. traumatic ruptures in arti-
cles discussing treatment strategies and outcomes. This
study highlights how atraumatic and traumatic mechanisms
result in different partial rupture morphologies. Atraumatic
partial ruptures predominately involve the LH tendon and
may require a different treatment algorithm compared with
their traumatic counterparts with more SH tendon
involvement. Furthermore, various partial rupture mor-
phologies may result in different symptom profiles and
functional deficits if treated conservatively. Further



Figure 8 Lacertus fibrosus tear (white arrows) demonstrated on an axial T2-weighted magnetic resonance imaging sequence of a patient
with a partial distal biceps rupture, with comparison with an intact lacertus fibrosus (black arrows) demonstrated in a different patient with a
partial distal biceps rupture.

Table V Associated MRI findings

Associated injury n (%)

Tendinopathy
LH/SH 48 (62.3)
LH 19 (24.7)
SH 9 (11.7)
None 1 (1.3)

Lacertus fibrosis
Edema 17 (22.1)
Wave 9 (11.7)
Tear 4 (5.2)

Muscle bellies
Retraction 19 (24.7)
Grade 1 strain 15 (19.5)
Grade 2 strain 7 (9.1)
Atrophy 5 (6.5)

Tuberosity
Entheseal irregularity 34 (44.2)
Subentheseal marrow edema 21 (27.3)
Osseous avulsion 1 (1.3)

Bicipitoradial bursitis 53 (68.8)

MRI, magnetic resonance imaging; LH, long head; SH, short head.

Table VI Traumatic and atraumatic mechanisms vs. associ-
ated MRI findings

Associated findings Traumatic Atraumatic P value

N (%) n (%)

Tendinopathy
LH/SH 33 (75.0) 8 (44.4) .01
LH 5 (11.4) 9 (50.0)
SH 5 (11.4) 1 (5.6)
None 1 (2.3) 0 (0.0)

Lacertus fibrosis
No injury 20 (45.4) 17 (94.4) <.01
Edema 14 (31.8) 0 (0.0)
Wave 6 (13.6) 1 (5.6)
Tear 4 (9.0) 0 (0.0)

Muscle bellies
No retraction 31 (70.4) 16 (88.9) .12
Retraction 13 (29.6) 2 (11.1)
No strain 26 (59.1) 18 (100.0) <.01
Grade 1 strain 11 (25.0) 0 (0.0)
Grade 2 strain 7 (15.9) 0 (0.0)
No atrophy 41 (93.2) 17 (94.4) .85
Atrophy 3 (6.8) 1 (5.6)

Tuberosity
Entheseal irregularity 11 (25.0) 8 (44.4) .49
Subentheseal marrow edema 11 (25.0) 4 (22.2)
Osseous avulsion 1 (2.3) 0 (0.0)

Bicipitoradial bursitis
Present 30 (68.2) 13 (72.2) .75
Absent 14 (31.8) 5 (27.8)

MRI, magnetic resonance imaging; LH, long head; SH, short head.
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understanding and characterization of partial ruptures is
critical to determine optimal treatment strategies and
improve outcomes. The mechanism and morphology of
partial ruptures of the distal biceps tendon may prove to be
a better guide for treatment strategies than percent tendon
involvement as currently cited.

The primary limitation of this study was its retrospective
design. Only the information available in the electronic
medical record could be assessed. Therefore, we were un-
able to draw conclusions regarding specific occupations,
sport participation, or other patient risk factors, and 19.5%
of our cases were missing a mechanism of injury. We
omitted the unknown cases from our analysis. Although
this study reports demographic, epidemiologic, and
anatomic information characterizing various partial rupture
morphologies, our data do not provide insight on outcomes
or treatment recommendations. We are also limited by the
reliability of each MRI interpretation; we are, however, the



Table VII Mechanism of injury vs. smoking history and
diabetes

Traumatic Atraumatic P value

n (%) n (%)

Smoking history 9 (24.3) 12 (57.1)
Nonsmoker 28 (75.6) 9 (42.8) .01
Diabetes 1 (2.2) 2 (11.1)
Nondiabetic 43 (97.7) 16 (88.8) .20

Table VIII Intraobserver and interobserver reliability of
each MRI finding

Variable Intraobserver
k-coefficient

P value Interobserver
k-coefficient

P value

Morphology 0.46 <.0001 0.6 <.0001
Tendinopathy 0.63 <.0001 0.57 <.0001
Lacertus fibrosis 0.41 <.0001 0.5 <.0001
Muscle bellies 0.51 <.0001 0.49 <.0001
Atrophy 0.32 .005 0.88 <.0001
Retraction 0.83 <.0001 0.64 <.0001
Tuberosity 0.35 <.0001 0.28 <.0001
Bicipitoradial

bursitis
0.75 <.0001 0.76 <.0001

MRI, magnetic resonance imaging.

Distal biceps brachii partial tendon ruptures 1867
first to report interobserver and intraobserver reliability for
many of the variables included in our study.
Conclusion
Figure 9 Anatomic dissection of the proximal radius demon-
strating the insertion of the long head (LH) tendon in a radial-
based crescent and the more distal short head (SH) tendon’s
oval insertion on the radial tuberosity. RH, radial head.
Partial ruptures of the distal biceps brachii tendon
represent a spectrum of patterns with varying involve-
ment of the LH and SH tendons. Injury morphology was
significantly related to mechanism (P < .01). LH tendon
involvement was seen in 88.9% of atraumatic cases,
whereas SH tendon involvement was seen in 77.3% of
traumatic cases. A more comprehensive understanding
of partial rupture patterns is critical to further understand
the risk factors that may preclude to worse clinical
outcomes, and aid in deciding which patients would
benefit from operative vs. nonoperative management.
Disclaimer
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