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ABSTRACT

Objective: To evaluate the results obtained in the repair of distal
biceps injury using the single-incision approach with endobutton
use; complications; and ability to return to sport. Methods: 14
athletes with rupture of the distal tendon of the biceps brachii
submitted to surgical repair using a single route with endobutton
were evaluated. The parameters analyzed were: Mayo Elbow
Performance Score (MEPS), flexion-extension range of motion
and pronation-supination, and the ability to return to sports prac-
tice. Results: Most injuries were related to weightlifting (57.1%),
vaquejada (35.7%) and judo (7.2%). All operated patients returned
to sports activities, maintaining the elbow range of motion. Two
cases faced complications due to neuropraxia (one case affecting
the posterior interosseous nerve and the other the radial sensitive
nerve). However, there was spontaneous resolution in 10 weeks
of follow-up. One case — due to the late presentation and pres-
ence of fibrotic adhesions — evolved with a deficit of the lateral
cutaneous nerve of the forearm and later with osteolysis and
heterotopic ossification. Conclusion: Repair of the distal tendon
of the biceps by the one-way technique is a safe method, with a
low complication rate and a short rehabilitation period. Level of
Evidence lll, Retrospective comparative study.

Keywords: Athletes. Elbow. Sports. Rupture.

RESUMO

Objetivo: Avaliar os resultados obtidos nos reparos da leséo de biceps
distal pela técnica de via tnica com uso de endobutton; bem como
avaliar as complicagdes e a capacidade de retorno ao esporte.
Métodos: Avaliou-se catorze atletas com ruptura do tendéo distal
do biceps braquial submetidos a técnica de reparo cirdrgico por via
Unica com uso de endobutton. Os parametros analisados foram:
escore MEPS (Mayo Elbow Performance Score), arco de movimento
de flexado-extenséo e pronagéo-supinagdo. Além da capacidade de
retorno ao esporte. Resultados: A maioria das lesées foi relacionada
amusculagao (57,1%); em sequida vaquejada (35,7%) e judd (7,2%).
Todos os pacientes operados retornaram as atividades esportivas,
mantendo o arco de movimento do cotovelo. Em dois casos houve
complicagbes devido a neuropraxia (Uum caso acometendo o nervo
interésseo posterior e outro o nervo sensitivo radial). Entretanto, houve
resolu¢éo espontanea em dez semanas de acompanhamento. Um
caso, por conta da apresentagdo tardia e presenca de aderéncias
fibréticas, evoluiu com déficit do nervo cutaneo lateral do antebrago
e posteriormente com ostedlise e ossificagdo heterotdpica, tendo
que ser reabordado cirurgicamente. Conclusdo: Reparo do tendao
distal do biceps pela técnica de via tinica é um método seguro, com
baixa taxa de complicagéo e curto periodo de reabilitagéo. Nivel de
Evidéncia Ill, Estudo retrospectivo comparativo.
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INTRODUCTION

Distal biceps tendon injuries are uncommon, corresponding to only
3% of biceps injuries, whereas the involvement of the proximal portion
of long head occurs in approximately 96% of the cases.! Tendon
injuries in athletes are often related to the erroneous application of
technical movements, uninterrupted training and high training loads,
causing the inflammation and weakening of these structures.?

Rupture of the distal biceps tendon occurs during weightlifting, with
the elbow flexed at 90° or in the unexpected eccentric contraction
phase; the primary observed symptoms in these cases are pain,
edema, ecchymosis, and deformity, with a palpable defect in the
antecubital region.® Two independent risk factors were identified
and related to the increase in distal biceps injury: smoking and
use of steroids, both factors are believed to weaken the tendon,
especially at the tendon-bone interface.*®
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Treatment depends on the patient’s demand, age, and the aes-
thetic repercussions that the injury may represent to the individual,
which can be repaired surgically or not. The option for non-surgical
treatment can lead to a decrease in the supination strength of the
forearm of up to 40%, which, with sustained contraction in this
position, can reach up to 79% loss of resistance.® This functional
limitation may cause some degree of fatigue or restriction to certain
repetitive activities, thus reinforcing the importance of repairing these
injuries, especially in athletes due to their high functional demand.
Several repair techniques be used for the surgical treatment of
these injuries, such as the fixation of anchors, interference screws,
transosseous points, and using the endobutton. Depending on the
surgeon’s experience and the fixation method used, the approach
can be a single anterior or double incision, both described in the
literature as ensuring satisfactory results.”®

The endobutton technique is one of the most biomechanically
stable fixation methods available, with low complication rates and
good functional results.'®

This study demonstrates the clinical outcomes of the treatment
of distal biceps brachii tendon injury in athletes treated surgically
with the endobutton using the single-incision anterior approach,
according to the technique described by Bain et al.”

MATERIALS AND METHODS

This was a retrospective study of a case series conducted with the
analysis of medical records of athletes with distal biceps brachii
tendon injuries caused by sports activities undergoing single-in-
cision technical repair using the endobutton.

Patients with a clinical history compatible with distal biceps brachii
tendon injury, positive hook test, or inverted Popeye sign, that
underwent surgery using the single-incision anterior approach
with endobutton use, and that were followed postoperatively for
24 weeks were included in the study. The exclusion criteria were:
cases of injury unrelated to sports activities, patients who underwent
surgery using a technique other than the single-incision anterior
approach with endobutton, cases that did not complete the minimum
postoperative follow-up period established in this study (24 weeks),
and patients who did not accept to participate in the survey.

This study analyzed the medical records of 24 male patients, ranging
from November 2013 to April 2017, with complete rupture of the
distal biceps brachii tendon, who were operated by two surgeons
with experience in Shoulder and Elbow Surgery at a tertiary hospital
specialized in trauma.

The following clinical parameters were evaluated in this study: patient
identification by numerical designation, age, activity that caused the
trauma, functional results of the dynamic range of motion (DROM)

Table 1. Functional results of the operated patients.

of flexion-extension and active and passive pronosupination, clin-
ical complications (vascular or neurological injury), radiographic
complications (loss of fixation), and the Mayo Elbow Performance
Score (MEPS)'"" (Table 1).

The rehabilitation protocol employed included physical therapy in
the immediate postoperative period with free passive flexion, passive
extension limited to 30°, and free pronosupination until the third week.
Between three and six weeks, free extension was added to the previous
exercises, while free pronosupination was maintained. After six weeks,
active flexion-extension with progressive loads was authorized.

This study was previously authorized by the Research Ethics
Committee of the hospital where the study was carried out, under
Protocol Number 74419417.2.0000.5047.

Surgical technique

Under anesthetic sedation and regional brachial plexus block, the
patient was placed in horizontal supine position with the affected
elbow on an armrest.

Access was carried out through a single 2-centimeter (cm) transverse
incision, slightly distal to the region of the cubital fold, according to
Henry’s approach for the proximal third of the forearm, followed by
subcutaneous dissection, identification, and protection of the lateral
cutaneous nerve. Next, the distal tendon of the ruptured biceps brachii
was identified and repaired using Krakow stitches 1.0 cm distally
from the tendon, and another 3.0 cm with Bunnel stitches, using
non-absorbable co-braided polyethylene threads (Force Fiber®, San
Jose, California, USA), with later regularization and cruentation of the
proximal stump and fixation to the endobutton (Implanet®, Bordeausx,
France) — Figure 1A. Similar to Henry’s approach, deep dissection was
performed, identifying the radial bicipital tubercle. With the forearm in
total supination, we perpendicularly drilled at the most anatomical point
of the tendon around the radius tuberosity in its anterior cortex (Cis) with
a 7.0 millimeter (mm)-thick drill to fit the tendon. A new perforation with
a4.5 mm drillwas conducted in order to perforate the posterior cortex
(trans) for the passage of the endobutton. Two threads were inserted
through the holes at the endobutton ends. With the aid of a threaded
Steinmann pin, the two wires were passed through the orifice of the
bicipital tubercle, extending beyond the skin on the posterior facet of
the forearm (Figure 1B).

The elbow was flexed at approximately 90° when one of the wires was
pulled, allowing the endobutton to pass through the bone perforation.
When the endobutton passed the trans cortex, the other wire was pulled
to secure it. At this moment, a radiological control was carried out to
check the positioning of the material. After checking, surgical plane
occlusal, bandaging, and temporary immobilization of the flexed elbow
were conducted for initial postoperative comfort (Figures 1C and 1D).

FUNCTIONAL RESULTS AT 24 WEEKS
PATIENT AGE (years) TRAUMA ACTIVITY L EXION-EXTENSION |~ PRONGSUPINATION MEPS
#1 31 Vaquejada 140/0 80/80° 100
#2 21 Weightlifting 140/0° 80/80° 100
#3 28 Judo 140/0° 80/80° 100
#4 31 Weightlifting 140/0° 80/70° 100
#5 61 Weightlifting 140/0° 80/80° 100
#6 39 Weightlifting 140/0° 80/80° 100
#7 26 Weightlifting 140/0° 80/80° 100
#8 38 Vaquejada 140/0° 80/80° 100
#9 61 Weightlifting 140/0° 60/60° 100
#10 34 Vaquejada 140/0° 80/80° 100
#11 29 Weightlitting 140/0° 75°/85° 100
#12 49 Vaquejada 140/0° 75/85° 100
#13 23 Vaquejada 140/0° 75°/85° 100
#14 38 Weightlifting 140/0° 75°/85° 100
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RESULTS

The medical records of 24 patients were evaluated in this study. Ten
patients were excluded from the sample because they did not meet
the inclusion criteria, resulting in 14 elbows of the individuals who took
part in the survey. The epidemiological profile of the participants in
this assessment consisted of male patients (100%), with 35.6 years as
the mean age (range 21-61 years), who sustained rupture of the distal
biceps brachii tendon of the dominant limb in 100% of the cases. In
the analysis, we observed that most participants (57.1%) sustained
injury during weightlifting, 35.7% during the practice of vaquejadas (a
typical sport in the Northeastern Brazil), and only one case (patient
identified as number 3) was injured while practicing judo.

Regarding the follow-up of the monitored patients, the absence of
pain was reported between 3 and 10 weeks, and full-load activities
were authorized on average at 24 weeks. The 14 patients that
underwent surgery achieved a functional range of motion, returning
to their sports activities at the end of treatment, and the MEPS score
was excellent in all cases. A complication rate of 21.4% (3 cases
out of 14) was observed, two of which were neurological injuries
(patient 11 exhibited an injury to the posterior interosseous nerve
and patient 14, aninjury to the lateral antebrachial cutaneous nerve
with osteolysis of the endobutton passage tunnel and formation of
heterotopic ossification in the tendon repair zone — Figure 2) and
one (patient 4) that evolved with biceps muscle rupture.

Figure 2. Osteolysis of the endobutton tunnel, with formation of het-
erotopic ossification in the tendon repair zone.
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Figure 1. Intraoperative sequencing of reconstruction of the distal tendon of biceps branchii with the one-way technique using endobutton.
Repair of the ruptured distal biceps tendon. A: anterior incision and preparation of the tendon; B: fixation of the endobutton; C: visual aspect at
the end of the surgery; D: demonstration of the endobutton positioning.

DISCUSSION

Distal biceps tendon ruptures are uncommon and have an incidence
rate of 1.2 cases per 100,000 people per year. These injuries mostly
affect men aged 30-50 years.® In this study, corroborating these data,
the mean age of the analyzed patients, all of which were male, was
36.3 years (range 21-61 years). Ford et al.”? evaluated 970 cases
of distal biceps tendon repair and obtained an average age of 49
years. Similarly, the most patients analyzed were male (97.6%).
Regarding dominance, in 100% of the cases, the rupture of the distal
biceps tendon occurred in the dominant limb. Such finding corroborates
data in the literature that show the involvement of the dominant limb in
most cases (81.8%).8 Perhaps, the fact that we evaluated only athletes
in this study —whose injuries occurred during sports activities —explains
why the injury affected the dominant limb in all cases.

Considering the return to sports, all patients went back to their
activities at the same level as before the injury within the follow-up
period, an average of 24 weeks. Maciel et al.,® reported a similar
result regarding the return to activities after three months, a shorter
period than in our study, using a single-incision anterior approach
and anchor fixation, with a complication rate of 27.2%. The com-
plication rate observed herein was 21.4%, corroborating data from
the literature that show a similar percentage (26.4%)."

According to Bain et al.,” pronosupination is the leading movement
that can change after the surgical treatment of these injuries. The
patients reached an average of 80/81° with endobutton use, using
the single-incision anterior approach. In our case series, 80% of
the patients obtained normal DROMs, similar to the preoperative
state. The remaining 20%, despite not achieving normal DROMs
(> 80/80°), obtained functional results with more than 100° of DROM.
Garcia et al." reported an average loss of pronation of 14.4° when
using the double-incision technique with transosseous suture, it
was necessary to reoperate a patient for presenting a loss above
90°, thus rendering the DROM non-functional. Meanwhile, Prabhu
et al.,'s obtained a result similar to that found in our study, with
pronation and supination of 75° and 80°, respectively, in patients
operated using the single-incision anterior approach and associated
fixation of the bicortical endobutton with an interference screw.
Surgical reoperation was required in one patient due to the need
for procedure review (7% of the operated cases), more than a year
after the initial surgery.

In the study by Matzon et al.,'® the authors found that 2.4% of the
operated cases presented complications that required new surgery
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due to tendon rupture or deep infection. Meanwhile, Samuel E. Ford
et al.'? observed a reoperation rate of 4.5%. Notably, both studies
evaluated a much larger number of cases (212 and 970 cases,
respectively), providing more statistical significance to these indexes.
Specifically, considering the complications found in this study, patient
number 11 sustained an injury to the posterior interosseous nerve;
he exhibited significant muscle mass, leading us to believe that the
injury was caused by excessive traction to promote adequate surgical
exposure. Burchette et al.'® reported that maintaining sufficient and safe
exposure during the repair of the distal biceps using the single-incision
technique is challenging, especially in muscular individuals, as was
the case of this patient. The consequent loss of the visual field can
compromise the safety and efficiency of the technique, which may
result in such complications. Maciel et al.® also showed a case with
posterior interosseous nerve injury, which, as in our patient, recovered
spontaneously after approximately 10 weeks of follow-up.
Regarding the case of patient number 14, who practices weightlift-
ing, since he presented his injury 34 days later, it led to technical
difficulties in the procedure due, primarily, to fibrotic adhesions.
The patient evolved with a deficit of the lateral cutaneous nerve of
the forearm, osteolysis of the endobutton tunnel, and formation of
heterotopic ossification in the tendon repair zone. Initially, he had
no symptoms of pain and returned to sports normally within four
months after surgery. After approximately one year, the patient
began to experience pain in movements with intense load, requiring
a new surgical approach (Figure 2).

Patient number 4, during an inadvertent eccentric contraction
movement on the third postoperative day, underwent muscle fraying
above the tendon suture zone, in the region of the tendon muscle,
without compromising tendon fixation to the bone, later confirmed
by ultrasound; this event was related to the patient’'s non-adher-
ence to postoperative care through immobilization (sling). In this
case, management was conservative with medication, guidance,
monitoring, and adequate immobilization. There was no functional
impairment, but esthetic deformity occurred.

The limitations encountered in this study include the limited number
of analyzed cases (14 patients), the absence of a comparative group
to better validate the reported data, and the limited postoperative
follow-up period (24 weeks), as well as the lack of dynamometric
strength tests for evaluation and comparison between the pre
and postoperative levels of the patients in this study. The patient
follow-ups will be maintained, and new surveys will be conducted
with strength tests, as well as evaluations and comparisons with
results obtained from other surgical techniques.

CONCLUSION

The repair of acute distal biceps injury in athletes using the sin-
gle-incision anterior approach with endobutton fixation proved to
be an adequate therapeutic option, with an index of complications
within that reported in the researched literature for other techniques
and rendered excellent clinical results.
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