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Purpose The reported incidence of postoperative complications after distal biceps tendon repairs
(DBTRs) has been determined largely by retrospective studies. We hypothesized that a large
prospective cohort study of DBTRs would demonstrate increased complication rates relative to
existing literature values. Secondarily, we hypothesized that most complications would be
transient and self-limiting, regardless of the surgical technique employed for the repair.

Methods Consecutive patients undergoing acute, primary DBTR from July 2016 to December
2017 were enrolled. The repair technique, postoperative protocol, and follow-up intervals
were determined by the individual surgeons’ protocols. Demographic information, surgical
data, and complications were tabulated prospectively. Exclusion criteria included chronic
DBTRs, secondary DBTRs requiring allograft, DBTRs of partial tears, and postoperative
follow-up of less than 12 weeks. We included 212 repairs performed by 37 orthopedic sur-
geons in 3 different subspecialties.

Results Sixty-five patients (30.7%) had 73 complications. Fifty patients (44.6%) in the
1-incision group experienced complications compared with 15 (15.0%) in the 2-incision
group. Sixty patients (28.3%) developed a minor complication. Fifty-seven patients
(26.9%) had sensory neurapraxias, 47 after a 1-incision procedure and 10 after a 2-incision
procedure, a statistically significant difference. Of the patients with neurapraxias, 94.7%
were resolved or improving at the time of the latest follow-up. Five patients (2.4%) developed
a major complication, defined as a return to the operating room in the postoperative period
due to deep infection or rerupture.

Conclusions The complication rate after DBTR appears to be higher than 2 other retrospective
studies and is predominantly in the form of transient neurapraxias. This study confirms that
there is a higher complication rate in 1-incision techniques as comparedwith 2-incision techniques.
(J Hand Surg Am. 2019;44(5):382e386. Copyright� 2019 by the American Society for Surgery
of the Hand. All rights reserved.)

Type of study/level of evidence Therapeutic II.
Key words Biceps tendon rupture, neurapraxia, one-incision technique, postoperative com-
plications, surgical repair.
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D ISTAL BICEPS TENDON RUPTURE has a reported
incidence of 1.2 to 2.6 per 100,000 in the
general population and most commonly in-

volves the dominant arm of men in the fourth and
fifth decades of life.1,2 Both nonoperative and oper-
ative treatments are considered reasonable options for
managing distal biceps ruptures. Although nonoper-
ative treatment avoids surgical risk, surgical repair is
generally considered to improve forearm supination
strength and decrease fatigue-related discomfort.3,4

The risks of distal biceps tendon repair (DBTR)
surgery are dependent on the technique used. Histori-
cally, 1-incision techniques have been associated with a
higher rate of nerve injury (15% to 33%),5,6 whereas 2-
incision techniques have resulted in a higher incidence
of heterotrophic ossification (15%) and radioulnar
synostosis (5%).7 However, newer techniques using
suture anchors, tenodesis screws, and suture buttons
have aimed to improve outcomes and to reduce
complications.8e13 To date, the incidence of post-
operative complications after DBTRs has been
determined mostly by retrospective studies and in a few
prospective series, only one of which offers a compar-
ison between the 1- and 2-incision techniques.14e18

The purpose of this study was to evaluate the
incidence of early complications after DBTRs. We
hypothesized that a large prospective cohort study of
DBTRs would demonstrate increased complication
rates compared with those currently reported in the
literature. Secondarily, we hypothesized that most
complications would be transient and self-limiting,
regardless of the surgical technique employed for
the repair.

COMPLICATIONS AFTER
METHODS
All patients who underwent an acute, primary DBTR
at our multisubspecialty, regional orthopedic practice
from July 2016 to December 2017 were enrolled. An
acute DBTR was defined as a repair taking place 12
weeks or less after the injury. After institutional re-
view board approval, the surgeons performing DBTRs
(Hand division, Sports Medicine division, Shoulder
and Elbow division) were notified of the study and
then subsequently reminded of the study at monthly
intervals. We adhered to the Strengthening the
Reporting of Observational Studies in Epidemiology
guidelines. All surgeons performed the DBTR using
their preferred operative technique, postoperative
protocol, and follow-up intervals. At each post-
operative visit, the surgeon evaluated the patient for
any complication, which included infection, wound
dehiscence, sensory nerve injury, motor nerve injury,
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heterotopic ossification, and rerupture, among others.
Complications were classified as major if they
required a return to the operating room in the early (12
weeks) postoperative period and minor if they did not.

A roster of patients who underwent DBTR during
the study period was created from the group’s billing
records using Current Procedural Terminology code
24342. Exclusion criteria included chronic DBTRs
(defined as surgery greater than 3 months after
injury), secondary DBTRs requiring allograft,
DBTRs of partial tears, and postoperative follow-up
of less than 12 weeks. Demographic data including
age, sex, hand dominance, body mass index, and time
to surgery were obtained. Intraoperative details
including incision type, surgical technique, implants,
and tourniquet time were confirmed in the operative
reports. Finally, length of postoperative immobiliza-
tion was determined.

A total of 324 patients were identified as under-
going DBTR during the study period. We excluded
48 patients with chronic DBTRs, 12 DBTRs
requiring graft, and 53 DBTRs with less than 12
weeks’ follow-up. The remaining 211 patients (207
men, 4 women) form the sample evaluated for this
study. There were 212 repairs performed by 37 or-
thopedic surgeons over the course of 18 months.
Eighteen sports medicine surgeons performed 89
repairs, 12 hand surgeons performed 42 repairs, and
7 shoulder and elbow surgeons performed 81 repairs.
The mean patient age was 48.7 years (range, 27e75
y), and the mean body mass index was 31.4 (range,
20e54). The injury occurred on the right side in 104
patients (49.5%), the left side in 106 patients (50%),
and was bilateral in 1 patient (0.5%). The dominant
side was affected in 47.6% of patients. Surgical
techniques included 1-incision tension-slide with a
suture button (n ¼ 105, 49.5%), 2-incision modified
Boyd-Anderson (n ¼ 100, 47.2%), and 1-incision
suture anchor (n ¼ 7, 3.3%). The average time
from injury to surgery was 3.0 weeks (range, 0.3e12
wk), the average postoperative duration of immobi-
lization was 1.5 weeks (range, 0e4.7 wk), and the
average follow-up for the group was 17.6 weeks
(range, 12e80 wk).

Descriptive statistics were performed using the
Fisher exact test for nonparametric data and the
Student t test for continuous variables. Statistical
significance was defined as P < .05.
RESULTS
Sixty-five patients (30.7%) had 73 complications.
Fifty patients (44.6%) in the 1-incision group
ol. 44, May 2019
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FIGURE 1: Flow chart describing complications by procedure
type.
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experienced complications compared with 15
(15.0%) in the 2-incision group, a difference that was
statistically significant (P < .05) (Fig. 1). Sixty pa-
tients (28.3%) were categorized as having developed
a minor complication and 5 (2.4%) a major compli-
cation. The average time from injury to surgery was
3.2 weeks (range, 0.3e11 wk) in the patients who
developed a complication, compared with 2.9 weeks
(range, 0.3e12 wk) in the patients without compli-
cation. Patients who developed complications had a
similar body mass index to those who did not
(average, 31.9 vs 31.2, respectively).

Fifty-seven patients (26.9%) had sensory neu-
rapraxias: 32 (15.1%) in the lateral antebrachial
cutaneous nerve (LACN), 18 (8.5%) in the superficial
branch of radial nerve (SRN), 4 (1.9%) in the ulnar
nerve distribution, and 3 (1.4%) in a combination of
LACN and SRN distribution. LACN neurapraxia was
diagnosed as paresthesias over the radial aspect of the
forearm up to the wrist flexion crease, and SRN
neurapraxia as paresthesias over the dorsoradial
aspect of the hand distal to the crease. Of the 57
patients with sensory neurapraxias, 47 (82.4%) had a
1-incision procedure and 10 (17.5%) had a 2-incision
procedure, a difference that was statistically signifi-
cant (P < .05). LACN neurapraxia occurred more
frequently in the 1-incision group (n ¼ 29, 90.6%)
compared with the 2-incision group (n ¼ 3, 9.4%), a
difference that was statistically significant (P < .05).

Of the patients with LACN injury, 22 (69%) fully
resolved during the follow-up period (5 wk to 6 mo), 8
(25%) were resolving as determined by the patients’
subjective report or advancing Tinel’s sign, and 2
(6%) were still fully symptomatic 6 months after
surgery (1 patient each from the 1- and 2-incision
groups). SRN neurapraxia also occurred more often
in the 1-incision group (n ¼ 14, 77.8%) than in the
2-incision group (n ¼ 4, 22.2%), a difference that
was statistically significant (P < .05). Of the patients
with SRN injury, 12 (67%) fully resolved during the
follow-up period (5 wk to 6 mo), 5 (27.8%) were
resolving as determined by the patients’ subjective
report or advancing Tinel’s sign, and 1 (5.6%) was still
fully symptomatic 6 months after surgery. This patient
was in the 1-incision group. The incidence of ulnar
nerve neurapraxia was similar in both groups, but
slightly higher in the 2-incision group (n ¼ 3, 2.6%)
compared with the 1-incision group (n ¼ 1, 1%).

Eight patients (3.8%) developed 9wound problems.
Four patients developed a rash, 2 patients had wound
blisters, 2 patients developed wound dehiscence, and 1
had a superficial infection, which resolvedwith 1week
of starting oral antibiotic treatment. In addition, 3
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patients (1.4%) were diagnosed with olecranon
bursitis in the postoperative period, all of which
resolved with nonsurgical treatment. Finally, 1 patient
from the 2-incision group presented with heterotopic
ossification that was treated nonoperatively.

Five patients (2 in the 1-incision group, 2%; and 3 in
the 2-incision group, 2.6%) developed a major
complication as defined as a return to the operating
room in the postoperative period. Two patients (both in
the 2-incision group, 0.9% of the entire cohort)
developed a deep infection that required a return to the
operating room for a debridement procedure and
intravenous antibiotics. Finally, 3 patients (2 in the
1-incision group and 1 in the 2-incision group, 1.4% of
the entire cohort) reruptured their distal biceps tendon,
which necessitated revision surgical repair. Forty-three
(40.9%) patients treated using a tension-slide tech-
nique developed complications, of which 37 (86.0%)
were sensory neurapraxias, most often of the LACN
(17, 45.9%). Two patients required a repeat repair.
DISCUSSION
Surgery is considered an acceptable treatment option
for improving functional outcome after distal biceps
tendon rupture. However, concerns for DBTR include
the risk of operative complications due to the close
proximity of neurovascular structures around the
elbow.14 These complications after DBTRs include
nerve injury (lateral antebrachial nerve, radial nerve,
posterior interosseous nerve), heterotrophic ossifica-
tion, wound infection, and rerupture. To date, the inci-
dence of complications has largely been determined via
retrospective studies and a fewprospective studies.15e22

In a retrospective review of 784 DBTRs, Dunphy
et al15 found that the most frequent complication was
postoperative nerve palsy with an incidence of 26.7%,
and the LABCN was the most commonly affected
(20.7%). This occurred more frequently in 1-incision
cases (24.4%) as compared with 2-incision cases
(4.1%).15 In a similar, but smaller retrospective review
ol. 44, May 2019
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of 290 DBTR patients, Waterman et al16 found a 15%
incidence of complications. In their cohort, traction
neuropraxia of the LACN was the most frequent
complication in both 1-incision (8%) and 2-incision
groups (6%). They reported a rerupture rate of 2%.
Likewise, in a retrospective review of 72 patients
undergoing DBTR via 1 of 3 surgical techniques,
Citak et al19 had an overall complication rate of 19%
(14/72). Complications occurred most frequently in 1-
incision repairs using suture anchors (9/31, 29%)
followed by 1-incision corkscrew techniques (4/21,
19%), and least commonly in the 2-incision trans-
osseous tunnel technique (1/20, 5%). Their rerupture
rate was 6% (3/72), with all the reruptures occurring in
1-incision repairs using suture anchors (3/31, 10%).

We identified a few prospective studies in the
literature evaluating outcomes of DBTR, only one of
which compares complications between the 1- and 2-
incision techniques. Silva et al20 and Eardley et al21

each reported on case series of 29 and 14 patients,
respectively, treated with 1-incision using interfer-
ence screws for DBTR. Given the small number of
patients in the series, little information can be
garnered regarding complications. Grewal et al22 re-
ported on a complication rate of 31% in a prospec-
tive, randomized controlled trial of 91 patients
comparing 1-incision versus 2-incision DBTR. They
reported a 24% incidence of nerve injuries, which
was significantly higher in the 1-incision group (19/
47, 40%) compared with the 2-incision group (3/43,
7%). Furthermore, their rerupture rate was 4% (4/90),
which did not differ significantly between incision
types. Their findings are comparable with our overall
complication rates and distribution of nerve-related
complications. In contrast to their findings, our
rerupture rate was lower (1.4%). The 1-incision pa-
tients in the Grewal study were all treated with suture
anchors. Finally, the incidence of major complica-
tions appears to be similar between groups.

The overall rate of major complications in our
group was relatively small (2.4%), and similarly
divided among the 1- and 2-incision groups. This
number appears to be similar to those reported in the
literature. In spite of the fact that the rate of neu-
rapraxias was significantly higher in the 1-incision
group, 3 (2 in the 1-incision and 1 in the 2-incision
group) of 57 (5.3%) had unresolved symptoms at
the latest follow-up. Taking the group in general,
only 3 patients in the entire group (1.4%) had unre-
solved neurapraxias at the latest follow-up.

Overall, our study has several strengths. First, we
had a relatively large cohort of patients. Furthermore,
we feel the prospective nature of this study improved
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our ability to document complications, especially
when compared with retrospective reviews. In addi-
tion, we evaluated surgeons of different orthopedic
subspecialties performing the surgical approach ac-
cording to their level of comfort, which is more
reflective of general practice. Finally, this study
provides added value as we prospectively evaluated
the early postoperative complications of DBTR using
the newer, tension slide technique.

This study has several limitations. First, the
average follow-up was only 17.6 weeks, so it is
possible that later-presenting complications such as
heterotrophic ossification may not have been repre-
sented. However, the purpose of our study was to
assess complications in the early postoperative
period. Second, we did not evaluate functional out-
comes. Therefore, we are unable to determine how
the reported complications affected the overall result.
Given that most complications were transient, we
would not expect this to be a substantial concern.
Third, given the fact that the number of major and
unresolved complications is small and similar be-
tween groups, our sample does not have sufficient
power to establish whether one technique is superior
to the other in this regard. Fourth, patients were not
asked to report complications, but were instead re-
ported by the surgeons. Therefore, some of these data
are subject to observer and reporter bias. An inde-
pendent review of individual cases was not per-
formed. Fifth, it is possible that early complications
could have manifested before the 12-week time point,
and therefore, patients excluded because of inade-
quate follow-up may have changed our findings. We
did not feel it appropriate to include these patients in
our study and data analysis given the short follow-up
period, and do not feel that including them would
have changed our findings substantially.

In conclusion, the complication rate after DBTR
appears to be higher than reported in retrospective
studies. In addition, the study confirms that there is a
higher complication rate in 1-incision techniques as
compared with 2-incision techniques, and the vast
majority of these complications are minor and tran-
sient. Surgeons should feel confident continuing to
use the technique with which they are the most
comfortable, as the rate of major complications and
unresolved neurapraxias appears to be similar be-
tween both techniques.
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