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Reconstruction of acute distal biceps tendon
ruptures with ToggleLoc. Clinical, functional and
radiographic outcomes at 5-year follow-up.
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INTRODUCTION

SUMMARY

Background. Distal biceps brachii tendon ruptures are a relatively uncommon inju-
ry, with a reported incidence of 0.9 to 1.8 per 100,000 people per year. The aim of
this study is to report the clinical, functional, radiographic outcomes of the distal
biceps tendon repair with Toggle Loc at 5 year follow up. Methods. All the patients
operated on for distal biceps brachii reapair with Toggle Loc from April 2010 and
April 2012 were enrolled in this study. The clinical follow-up was performed at 6,
12 months from surgery and at the final follow up with: DASH score, VAS scale,
ROM, Physical examination. We measured Range Of Motion (ROM) of elbow
flexion—extension and pronation-supination per kilogram of body weight as well
as the peak and mean (three cycles) torque during the aforementioned movements
and compared these findings with the contralateral side, respectively. Preopera-
tive X-rays and Ultrasound were performed. Results. Clinical evaluation showed
improved outcomes at the final and intermediate follow ups with a good recovery of
the range of motion.Isokinetic evaluation showed a recovery of the strenght. Ultra-
sound evaluation showed no case of re rupture. Conclusion. the anatomic technique
with Toggle Loc for the acute repair of distal biceps brachii rupture is a safe and
effective surgical approach for this lesion.
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tions on this topic over the past 3 years, reflecting an inci-

Distal biceps brachii tendon ruptures are a relatively
uncommon injury, with a reported incidence of 0.9 to 1.8
per 100,000 people per year. The dominant arm is most
commonly affected in the majority of cases, with a great-
er prevalence in males aged 30 to 50 years. (1) Pathophys-
iology of the injury has been attributed to advancing age,
hypovascularity of the tendon, and inflammation within the
radial bursa, all often with an acute eccentric load on the
tendon; however, definitive etiology remains unclear. More-
over, for the hypovascularity of the tendon the incidence is
quite common in bodybuildersn (2,3).

Prior to 1995, there were 53 published articles concerning
the distal biceps, in contrast to more than 70 new publica-

dence trend or a possible increase in detection. In the appro-
priate patient, surgical repair of the distal biceps insertion
reliably regains both supination and flexion strength. Many
repair techniques have been developed over the past decade
to match the structural properties of an intact tendon, with
a goal of initiating early functional recovery (4).

Management options for distal biceps tendon rupture include
nonoperative and operative treatment. Because of a signifi-
cant operated limb forearm supination and flexion strength
and endurance loss in patients treated nonoperatively in com-
parison to operatively treated groups (5-7), the nonopera-
tive treatment concerns mainly older, low-demand patients
and those with significant risks for surgery. Treatment options
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for the distal biceps tendon rupture also include either one-
or two-incision techniques (8). Several complications after
surgical treatment have been reported, including nerve inju-
ries, heterotopic ossification, and re-ruptures (9). To date, no
consensus has been reached regarding the preferred fixation
method (10), including suture anchors (11-13), bone tunnels,
interference screws (14,15), or cortical buttons (16-18).
The cortical button method has higher load to failure, as
confirmed in biomechanical tests (19,20). However, it still has
not been proven clinically (21,22), and suture anchor repairs
also per- formed very well (23-25).

So the aim of this study is to report the clinical, function-
al, radiographic outcomes of the distal biceps tendon repair
with Toggle Loc at 5 year follow up.

MATERIALS AND METHODS

Patients

The study was a retrospective cohort study in which the
evaluation was performed in patients who underwent surgi-
cal anatomic reinsertion of the distal biceps brachii tendon.
The study was carried out according to the ethics guidelines
and principles of the Declaration of Helsinki (26-29).

All participants of the present study were informed about
the goal of the study and approach to be used. The study
was approved by the Local Bioethics Committee and writ-
ten informed consent forms were signed by all of the partic-
ipants prior to the study.

All the patients operated on for distal biceps brachii reapa-
ir with Toggle Loc from April 2010 and April 2012 were
enrolled in this study.

Surgery was performed within 7 days from rupture. Inclu-
sion criteria were active sporting patients, clinical and ultra-
sonographic diagnosis of tendon rupture, and age <18
years. Patients excluded from the study were those who
had: previously rupture; undergone previous surgical proce-
dures on the affected or contralateral side; a history thera-
pies with ciprofloxacin or other drugs that can be danger-
ous to the tendon; systemic disease (diabetes, hypertension,
inflammatory arthritis, sepsis, gout); undergone previous
local corticosteroid injections; or received previous extra-
corporeal shock wave treatments.

From the original 47 patients 10 were excluded from the
study population: 7 patients did not give their informed
consent, 3 patients were <18 years old, the remaining 37
patients were enrolled in the study.

The mean age was 45.8 years (range = 18-55 years) with
an average BMI of 26.2; 21% (7/33) had Type II Diabe-
tes Mellitus, 30% (10/33) were active smokers. The average
follow-up was 66 months (range = 6-182 weeks).
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Clinical and Functional Evaluation

The clinical follow-up was performed at 6, 12 months from

surgery and at the final follow up.

Functional assessment was provided by:

e Disabilities of the Arm, Shoulder and Hand (DASH
score), with 0 reflecting no disability and 100 reflecting
major disability, was performed when the receiving site
was the upper limb.

e Pain was quantified using the Visual Analogic Scale
(VAS), with 0 indicating absence of pain and 10 indicat-
ing maximum pain, both for the donor and receiving site.

* Range of Motion (ROM)

® Physical examination

Functional measurements were performed using dinamo-
metric ergometer. We measured Range Of Motion (ROM)
of elbow flexion—extension and pronation-supination per
kilogram of body weight as well as the peak and mean
(three cycles) torque during the aforementioned move-
ments and compared these findings with the contralateral
side, respectively.

Radiographic and Ultrasound Evaluation

Preoperative X-rays and Ultrasound were performed to
detect any fractures associated to the tendon rupture and at
the final follow up to detect any complications.

SURGICAL TECHNIQUE

The patient was placed in supine position with the arm
on a surgical hand table. The arm was routinely prepared
and draped from shoulder to hand, and a sterile tourni-
quet was applied. A longitudinal incision of about 4 cm
was made 1-cm distal of the elbow skin crease to distal
in correspondence of the bicipital tuberosity. The lateral
antebrachial cutaneous nerve was identified and protect-
ed. Blunt dissection onto the proximal radius was done
with protection of the radial nerve. With the elbow in full
extension and supination, the radial bicipital tuberosity
was exposed. Debridement of the footprint and the end of
the tendon was performed.

With the arm in full supination, a guide wire was drilled
into the anatomic insertion location of the biceps tendon,
aiming just slightly distal and ulnarly to angle away from
the posterior interosseous nerve. A 4.5-mm cannulated drill
was advanced over the guide wire, through the posterior
cortex. The anterior cortex was drilled based on the size of
the tendon (usually 8-mm). Fixation of the cortical button
on the distal biceps tendon was done with Toggle Loc. The
cortical button was pulled through the radius using pin to
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pass the sutures. The cortical button was engaged to the
posterior cortex and locked into place. The fixation was
tested, and intraoperative fluoroscopy was used to confirm
the correct position of the cortical button. The passing
sutures were removed.

POSTOPERATIVE PROTOCOL

The upper extremity was immobilized at 90° of flexion in
a sling overnight. When wound healing was ensured and
controlled motion was permitted, the patient was encour-
aged to use the arm for basic activities of daily living followed
by gentle, gravity-assisted elbow motion, depending on the
level of patient comfort as well as the security of the fixation.
No patients were left immobilized for more than 14

days. For a period of 4 weeks, the patients were encouraged
to mobilize within a flexion arc from 60° to 120°. Thiswas
followed by assisted movement for another 2 weeks. In the
next 6 weeks, the patient started moving the arm actively
in full ROM and then gradual loading was applied to the
arm until the 20th week from the time of surgical interven-
tion. All athletes of our study returned to full sports activity
schedule in a total time of 40 weeks postop.

STATISITICAL ANALYSIS

Statistical analysis (SPSS 20.0 IBM Corporation, Armonk,
NY, USA) was performed using the paired T test, sign test
and Wilcoxon signed ranks test to compare pre-operative
and postoperative changes in numerical data. Changes in
time in categorical data were analysed using the McNemar’s
test. The independent T test and the Mann—Whitney U test
were used to compare numerical data and the Fisher’s exact
test and chisquared test for categorical data. Because of
multiple testing, a P value

below 0.05 per test was considered to denote significance.

RESULTS

From the original 47 patients 10 were excluded from the
study population: 7 patients did not give their informed
consent, 3 patients were <18 years old, the remaining 37
patients were enrolled in the study.

All patients had a trauma mechanism of injury. Forty-five
percent of patients were office workers with injury resulting
from leisure activity and domestic duties such as gardening
with a strong pull or catching action. The rest of the stud-
ied patients (55%) were manual workers with work-related
injury (83%) or domestic-related injuries (27%); the most
often described injury circumstances were lifting, catching,
pulling, and pushing a heavy object. The pain intensity at
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the moment of injury was estimated by patients to exceed
6.5+3.8 at VAS scale. All of the studied patients were treat-
ed acutely. The mean time between the injury and surgery
was 6.82+9.90 days.

Clinical Evaluation

At the operated site, the preoperatively DASH score was
70 + 15.6 with 70% fair results, 20% unsatisfactory results
and 10% good results; at 6 month follow-up was 21.51 +
10.63 with 75% excellent results and 25% good results; at
12 month follow-up 18.0 + 9.9 with 78 % of excellent results
and 22% of good results; at the final follow up was 16+
10.3 with 80% of excellent results and 20% of good results.
Statistical analysis showed a significant difference (p < 0.05)
about the preoperative and the postoperative DASH eval-
uation at 6 and 12 month and at final follow-up, but we
did not record any statistical difference between the 6, 12
month and the final follow-up.

The mean preoperatively VAS was 6.75 + 2; at 6-month
follow-up was 2.1 + 2; at 12-month follow-up was 1.8 + 1.16;
at the final follow up was 1.6+ 0.9. Statistical analysis showed
a significant difference (p < 0.001) about the preoperative
and the post operative VAS evaluation at 6 and 12 month
and at final follow-up, but we did not record any statistical
difference between the 6, 12 month and the final follow-up.
The results of ROM measurements were comparable in the
operated and non operated limbs in all patients (p-value 0.18).

Muscle strength measurements results

We found no statistically significant differences between the
operated and nonoperated limbs in obtained and normal-
ized to body mass values of muscles flexing the forearm
(p-value=0.29). The comparison of normalized to body
mass values of muscles supinating the forearm also showed
no differences between the operated and nonoperated limb
(p-value=0.21). The values obtained in case of operated
nondominant limbs were lower comparing to nonoperated
dominant limbs.

Radiographic and Ultrasound Evaluation

There were no abnormalities in terms of ultrasound examina-
tion and radiographic imaging of the surgical site any of the
studied patients. No distal biceps tendon rerupture was noted.

Postoperative complications

There was 1 case of surgical site pain occurring during
maximal biceps brachii contraction and 1 case of sensory
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disturbances like tingling in the surgical site was observed
(paraesthesia). One patient in reported tenderness in the
soft tissue of the surgical site. There were no abnormalities
in terms of ultrasound examination and radiographic imag-
ing of the surgical site any of the studied patients. No distal
biceps tendon rerupture was noted.

DISCUSSION

The most important finding of this paper is that the anatom-
ic technique with Toggle Loc for the acute repair of distal
biceps brachii rupture is a safe and effective surgical
approach for this lesion.

In fact, the 5 years follow up showed poor post operative
complication and good clinical and functional outcomes in
our cohort of patients.

According to a study by Safran and Graham (2002), the
distal biceps tendon rupture affects mostly males in their
fourth decade of life (30). The findings of the present study
were in a line with other authors, as the mean age of partici-
pants at the time of injury was 46 years and the initial sample
comprised only male participants.

The surgical approaches utilizing in the distal biceps tendon
repair can be divided into either one-incision or two-incision
technique. The two-incision technique is most commonly
used in bone tunnel fixation and the one-incision technique
utilizing several fixation techniques like suture anchors or
cortical buttons (8). The two-incision approaches are consid-
ered to recreate the normal anatomy more accurately, but
there is still no clear evidence suggesting that this approach
has a significant advantage (8). Originally, the one-incision
technique was associated with a high rate of nerve palsies
(31). In the present study, we found isolated cases of pain
in the surgical site occurring during maximal biceps brachii
contraction or after high-level physical effort, and sensory
disturbances like tingling in the surgical site and tenderness
in the soft tissue of the surgical site. As the results of VAS
were close to no pain, they were considered as clinically irrel-
evant. No abnormalities were found in terms of ultrasound
examination and radiographic imaging of the surgical site.
No distal biceps tendon rerupture was noted.

REFERENCES

1. Safran MR, Graham SM. Distal biceps tendon ruptures: inci-
dence, demographics, and the effect of smoking. Clin Orthop
Relat Res. 2002;404:275-283.

2. Miyamoto RG, Elser F, Millett PJ. Distal biceps tendon inju-
ries. ] Bone Joint Surg Am. 2010;92:2128-2138.

3. Widmer BJ, Tashjian RZ. Treatment of distal biceps tendon
ruptures. Am J Orthop. 2010;39:288-296.

244

Chavan et al. (32) performed a systematic review in 2008 and
concluded that repairs using a cortical button performed
better than other repair methods (transosseous tunnel, inter-
ference screw or suture anchors). The fixation of the cortical
button is based on the cortical bone on the dorsal aspect of
the radius. This is probably the explanation for the superi-
or biomechanical characteristics over other types of fixation.
Based on these biomechanical characteristics, the cortical
button reconstruction provides a firm tendon refixation with
good strength and little change on loosening, as is shown in
the current study. Besides this biomechanics, the biology is
also important in tendon refixation. The biceps tendon rests
in a medullary canal of the radius, increasing the contact area
between the bone and the tendon (33). Therefore, the heal-
ing process is not solely dependent on the hypovascular and
degenerated distal end of the tendon (34).

There are technical challenges associated with fixation to the
cortical button and tendon tensioning in a muscular fore-
arm. The Toggle Loc is a modification on the Endobutton
and allows the surgeon to attach the tendon to the implant
by pulling on the sutures away from the wound. Further-
more it is possible to adjust the tension of the suture

loops and subsequently the repair (35). Therefore, the
Toggle Loc requires a potentially less demanding surgical
technique. To our knowledge the Toggle Loc has only been
evaluated by DiRaimo et al. (35) on 4 patients and by Kodde
et al. (36) on 14 patients.

So at our knowledge this is the largest study population
operated on for distal biceps rupture with Toggle loc with
good clinical and radiographic results at 5 years follow up.
However, the retrospective design of the study might be
considered as its limitation as patients’ follow-up visits were
at varying times from surgical intervention. Another limita-
tion of the study is its small sample size, as not all of the
operated patients were available for measurement. More-
over, a case control study to compare this technique to other
techniques should be performed.

Conflict of Interest
The authors declare that they have no conflict of interest

4. Sutton KM, Dodds SD, Ahmad CS, Sethi PM. Surgical treat-
ment of distal biceps rupture. ] Am Acad Orthop Surg. 2010
Mar;18(3):139-48.

5. Baker BE, Bierwagen D: Rupture of the distal tendon of the
biceps brachii. Operative versus non-operative treatment. J
Bone Joint Surg Am, 1985; 67(3): 414-17

Muscles, Ligaments and Tendons Journal 2019;9 (2)



R.M. LanzeTTl, D. LurariELLO, D. Tora, M. SpoLiTi

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Morrey BF, Askew LJ, An KN, Dobyns JH: Rupture of the
distal tendon of the biceps brachii. A biomechanical study. J
Bone Joint Surg Am, 1985; 67(3): 418-21

Chillemi C, Marinelli M, De Cupis V: Rupture of the distal
biceps brachii tendon: Conservative treatment versus anatomic
reinsertion — clinical and radiological evaluation after 2 years.
Arch Orthop Trauma Surg, 2007; 127(8): 705-8

Ward JP, Shreve MC, Youm T, Strauss EJ: Ruptures of the
distal biceps tendon. Bull Hosp Jt Dis (2013), 2014; 72(1):
110-19

Sarda P, Qaddori A, Nauschutz F et al: Distal biceps tendon
rupture: Current concepts. Injury, 2013; 44(4): 417-20
Miyamoto RG, Elser F, Millett PJ: Distal biceps tendon inju-
ries. ] Bone Joint Surg Am, 2010; 92(11): 2128-38

Citak M, Backhaus M, Seybold D et al: Surgical repair of the
distal biceps brachii tendon: A comparative study of three
surgical fixation techniques. Knee Surg Sports Traumatol
Arthrosc, 2011; 19(11): 193641

Balabaud L, Ruiz C, Nonnenmacher J et al: Repair of distal
biceps tendon ruptures using a suture anchor and an anterior
approach. ] Hand Surg Br, 2004; 29(2): 178-82

Gregory T, Roure P, Fontes D: Repair of distal biceps tendon
rupture using a suture anchor: Description of a new endoscop-
ic procedure. Am J Sports Med, 2009; 37(3): 50611

Khan W, Agarwal M, Funk L: Repair of distal biceps tendon
rupture with the Biotenodesis screw. Arch Orthop Trauma
Surg, 2004; 124(3): 206-8

Heinzelmann AD, Savoie FH 3rd, Ramsey JR et al: A combined
technique for distal biceps repair using a soft tissue button
and biotenodesis interference screw. Am J Sports Med, 2009;
37(5): 989-94

Recordon JAF, Misur PN, Isaksson F, Poon PC: Endobutton
versus transosseous suture repair of distal biceps rupture using
the two-incision technique: A comparison series. J Shoulder
Elbow Surg, 2015; 24(6): 928-33

Ranelle RG: Use of the Endobutton in repair of the distal
biceps brachii tendon. Proc (Bayl Univ Med Cent), 2007;
20(3): 235-36

Siebenlist S, Elser F, Sandmann GH et al: The double intra-
medullary cortical button fixation for distal biceps tendon
repair. Knee Surg Sports Traumatol Arthrosc, 2011; 19(11):
1925-29

Greenberg JA, Fernandez JJ, Wang T, Turner C: EndoBut-
ton-assisted repair of distal biceps tendon ruptures. J Shoulder
Elbow Surg, 2003; 12(5): 484-90

Mazzocca AD, Burton KJ, Romeo AA et al: Biomechani-
cal evaluation of 4 techniques of distal biceps brachii tendon
repair. Am J Sports Med, 2007; 35(2): 252-58

Fox JA, Fernandez JJ: Single incision technique for distal
biceps tendon repair: Using the endobutton. Operative Tech-
niques in Sports Medicine, 2003; 11(1): 42-46

Muscles, Ligaments and Tendons Journal 2019;9 (2)

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Kettler M, Tingart MJ, Lunger J, Kuhn V: Reattachment of the
distal tendon of biceps: Factors affecting the failure strength of
the repair. ] Bone Joint Surg Br, 2008; 90(1): 103-6

Henry J, Feinblatt J, Kaeding CC et al: Biomechanical analy-
sis of distal biceps tendon repair methods. Am J Sports Med,
2007; 35(11): 1950-54

Lemos SE, Ebramzedeh E, Kvitne RS: A new technique: In
vitro suture anchor fixation has superior yield strength to bone
tunnel fixation for distal biceps tendon repair. Am ] Sports
Med, 2004; 32(2): 406-10

Pereira DS, Kvitne RS, Liang M et al: Surgical repair of distal
biceps tendon ruptures: A biomechanical

Padulo J., Oliva E, Frizziero A., Maffulli N. Muscles, Liga-
ments and Tendons Journal — Basic principles and recommen-
dations in clinical and field Science Research: 2018 update.
MLTTJ 2018; 8(3): 305 — 307.

Lanzetti RM, Ciompi A, Lupariello D, Guzzini M, De Carli
A, Ferretti A. Safety of third-generation artificial turf in male
elite professional soccer players in Italian major league. Scand
J Med Sci Sports. 2017 Apr;27(4):435-439.

Fabbri M, Ciompi A, Lanzetti RM, Vadala A, Lupariello D,
Torio C, Serlorenzi, P, Argento G, Ferretti A, De Carli A.
Muscle atrophy and fatty infiltration in rotator cuff tears: Can
surgery stop muscular degenerative changes? J Orthop Sci.
2016 Sep:21(5):614-8.

Lanzetti RM, Lupariello D, Venditto T, Rota P, Guzzini M,
Vadala A, Rota A, Ferretti A. The influence of playing surface
on injury risk in italian elite rugby players. Muscles Ligaments
Tendons J. 2017 May 10;7(1):180-185

Safran MR, Graham SM: Distal biceps tendon ruptures: Inci-
dence, demographics, and the effect of smoking. Clin Orthop
Relat Res, 2002; (404): 275-83

Dobbie PR: Avulsion of the lower biceps brachii tendon:
Analysis of fifty-one previously unreported cases. Am J Surg,
1941;51(3): 662-683

Chavan PR, Duquin TR, Bisson L]. Repair of the ruptured
distal biceps tendon: a systematic review. Am J Sports Med.
2008;36: 1618-1624.

Rodeo SA, Arnoczky SP, Torzilli PA, Hidaka C, Warren RE
Tendon-healing in a bone tunnel. A biomechanical and histolog-
ical study in the dog. J Bone Jt Surg Am 1993 75(12):1795-1803
Seiler JG 3rd, Parker LM, Chamberland PD, Sherbourne GM,
Carpenter WA. The distal biceps tendon. Two potential mech-
anisms involved in its rupture: arterial supply and mechanical
impingement. ] Shoulder Elbow Surg 19954(3):149-156
DiRaimo M]J Jr, Maney MD, Deitch JR. Distal biceps tendon
repair using the toggle loc with zip loop. Orthopedics 2008
31(12)

Kodde IF, van den Bekerom MP, Eygendaal D. Reconstruction
of distal biceps tendon ruptures with a cortical button. Knee
Surg Sports Traumatol Arthrosc. 2015 Mar;23(3):919-25.

245





