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SUMMARY

Background. This case-control study investigated arm recovery from surgery for a
ruptured distal tendon in terms of maximal strength, power, and endurance compared
to the healthy contralateral arm, taking into account limb dominance.

Methods. An S-shaped single incision and suture anchor repair was used in all 15
patients. All patients were right-arm dominant and of them none participated in a
specific postoperative physical therapy program. Outcomes were evaluated based on
range of motion and with the Disability of the Arm, Shoulder and Hand (DASH) test,
Mayo Elbow Performance Index (MEPI), and Bromberg and Morrey questionnaire.
Muscle function was assessed with MuscleLab.

Results. Average test scores were as follows: DASH, 3.53/100; MEPI, 93/100; and
Bromberg and Morrey, 90.87/100. There were significant differences in supination (P
= 0.007), maximum lifted weight (P = 0.005763), strength during endurance exercise
(P = 0.004366), and maximum strength in flexion (P = 0.045584) between impaired
and healthy arms.

Conclusions. Limb dominance is not a critical issue for the choice of treatment and
functional evaluation following surgical repair of ruptured distal tendon.
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BACKGROUND

Most biceps tendon ruptures involve the proximal long head
or, more infrequently, the short head; 3% of biceps injuries
involve the distal insertion (1, 2). Males between the ages of
30 and 60 years account for 95% of cases, and the prevalence
is between 0.9 and 1.8 per 100,000 patients per year (1, 2).
Additionally, 60% to 86% of injuries involve the dominant
arm, which is more debilitating for patients (2, 3). Biceps inju-
ries are caused by hypovascularization in the tendon, which

bolic acidosis, smoking, and chronic inflammatory diseases
(e.g., theumatoid arthritis) (2, 3). Athletes who play contact
sports are also prone to distal biceps tendon injuries (3).

The increasing tendency of people of all ages to engage in
sporting activities has led to increased rates of injury, prompt-
ing advances in surgical practices in the field of orthopedics
to achieve better outcomes including more rapid restoration
of function. In fact, conservative treatment of distal biceps
ruptures can result in chronic pain, reduced grip strength,

results in ipoxia and changes in tendon impingement on radi-
al bone during pronosupination (2, 3). Other predisposing
factors include high body mass index, tendinosis, osteophytes
from mechanical overuse, prolonged steroid therapy, meta-

and weakness of flexion and supination (3-6).

Distal biceps tendon ruptures are relatively uncommon in
clinical practice and there is no consensus regarding the opti-
mal treatment and rehabilitation program, although surgery is
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the preferred intervention for this type of injury; the literature
on this topic is mostly limited to case series (3, 5-8). Surgery
to repair distal tendon ruptures is traditionally performed
through a single anterior incision or double incision. In addi-
tion to different surgical approaches, various methods and tools
are used for reattachment including suturing through bone
tunnels, suspensory fixation devices, suture anchors, and inter-
ference screws. While surgical reinsertion of the distal biceps
tendon has good outcomes in terms of restoring strength and
range of motion, complications are not uncommon (3-5, 7, 9).
Although there have been studies comparing different surgical
techniques, there are no clear guidelines regarding the optimal
approach for reducing complications and achieving good clini-
cal outcomes (3, 4, 7-9). Only a few studies have reported func-
tional outcomes comparing the dominant and nondominant
arms or impaired and healthy arms (1, 6, 10-18).

In this case-control study, we evaluated the recovery of biceps
brachii following surgery for distal tendon rupture in terms
of maximal strength, power, and endurance compared to
the healthy contralateral arm, while taking into account limb
dominance.

MATERIALS AND METHODS

Study subjects

The study meets the ethical standards of the journal
(19). Approval for this study was obtained from the local

bioethics committee (study no. 062951891, protocol
no. 21883).

We retrospectively evaluated 15 male patients who under-
went surgery to repair unilateral rupture of the distal
biceps brachii tendon between January 2015 and Decem-
ber 2017. A single surgeon performed all of the surgeries
using the same technique, which involved tendon reinser-
tion into the radial tuberosity with 1 or 2 suture anchors
through a single S-shaped incision using an anterior
elbow approach. With the arm in maximum supination,
the suture anchors were placed into the tuberosity and the
torn tendon was reapproximated to the anchors. In most
cases, 2 anchors loaded with sutures were used (20, 21).
The study participants were aged between 31 and 65 years
(mean: 48 years). Seven patients had a left rupture and 8 had a
right rupture. All patients were male and right-arm dominant.
The time from the traumatic event to surgery ranged between
2 and 15 days (mean: 5 days), and the time from surgery to
follow-up was between 28 and 54 months (mean: 42.6 months)
(table I). After surgery, none of the patients engaged in a
specific physical therapy program for the recovery of range of
motion, strength, power, and muscular endurance.

The participants were informed in detail of the scope and
procedures of the study before being asked to take part in
clinical evaluation, and provided written, informed consent
prior to participating in accordance with National Health
Council Resolution No. 196/96 and the 1975 Helsinki
Declaration, as revised in 2000.

Table I. Baseline demographic and clinical characteristics of patients.

Patient Age Injured side Days since trauma Follow-up, months DASH MEPI B&M
1 31 Left 7 45 0 100 94
2 45 Left 10 41 0 100 100
3 56 Right 46 0.8 100 94
4 50 Left 42 12 85 86
5 65 Left 11 63 5.6 100 93
6 57 Left 13 29 0 100 100
7 50 Right 7 34 4.8 70 73
8 48 Right 5 4 4 100 93
9 47 Left 4 53 7.2 70 65
10 51 Right 8 26 0.8 100 100
1 38 Right 6 70 0 100 93
12 63 Right 9 22 13.6 85 86
13 47 Right 33 42 0 100 100
14 60 Right 35 94 0.8 100 100
15 57 Left 2 60 1.6 85 86

B & M: Bromberg and Morrey; DASH: Disability of the Arm, Shoulder and Hand; MEPI: Mayo Elbow Performance Index.

232

Muscles, Ligaments and Tendons Journal 2021;11 (2)



F. CaLperazzl, F. Apbevico, C. GALAVOTTI, ET AL.

Outcome measures

Patients completed questionnaires that examined different
aspects of upper limb functioning including the Disability
of the Arm, Shoulder and Hand (DASH) test and Brom-
berg and Morrey (B & M) rating scale, which evaluated
upper limb disability; and Mayo Elbow Performance Index
(MEPI), which assessed limitations in daily life activities
caused by impaired elbow function.

The patients were also evaluated with physical/functional
tests. The MuscleLab system (Ergotest Technology, Lang-
esund, Norway) was used to measure muscle isotonic
strength, speed of motion, and muscular power with a linear
encoder during elbow flexion-extension of the right and left
limbs against resistance. The theoretical maximum weight
lifted by each upper limb of each participant was calculated
using the following equation (22):

Theoretical maximum weight = weight lifted / (1.0278 -
0.0278 x no. of repetitions).

This equation is reliable for a number of repetitions < 12.
Measurements were first performed for the injured limb
irrespective of whether it was the dominant one.
Submaximal and isotonic muscle endurance testing against
resistance was carried out for each arm with the MuscleLab
system. In the submaximal test, patients performed 3 flex-
ion-extension repetitions at 90% of the theoretical maximum
weight. In the endurance test, patients performed as many
repetitions as possible in 1 min at 50% of the theoretical maxi-
mum weight. Participants were allowed a 10-min rest period
between tests. For each arm, we also recorded the range of
motion for flexion, extension, supination, and pronation of
the elbow.

Statistical analysis

Data are reported as mean + standard deviation and were
analyzed with the parametric Student’s t test for paired data
between impaired and healthy arms of the same subject. Statis-
tical analyses were performed with Excel software (Microsoft,
Redmond, WA, USA). P < 0.05 was considered significant.

RESULTS

Clinical assessment

The patients were divided into 2 groups according to the
side of the ruptured biceps tendon (left, n = 7; right, n =
8). Baseline demographic and clinical characteristics of the
participants including age, time from trauma to surgery, time
from surgery to follow-up, outcome scores, and functional
test results/scores were normally distributed (table II).

In terms of clinical outcomes, 5/15 patients reported bear-
able pain near the brachiradial muscle. Average scores
for the clinical assessment scales were as follows: DASH:
3.53/100; MEPI: 93/100; and B&M: 90.87/100. There were
no statistically significant differences between the 2 groups
(table I). None of the patients reported functional limita-
tions in daily life activities, and were eventually able to
return to work and engage in sports.

Functional assessment

We compared functional parameters between the operated
(injured) and non-operated (healthy) arms. There were no
differences in flexion and extension, but average supination
was 80.8° in the impaired arm vs 87° in the healthy arm (P =
0.007), and average pronation was 79.73° vs 86.66° (P = 0.02)
(table III). The theoretical maximum weight lifted, maximum
strength and power during endurance exercises, and average
strength and power during submaximal tests were measured.
Prior to statistical analysis of MuscleLab functional perfor-
mance data, we subtracted 10% from the values of the domi-
nant right arm to normalize the data for the 2 arms. The average
maximum weight lifted with the impaired arm was 13.37 kg as
compared to 14.52 kg with the healthy arm (P = 0.005763); the
average strength during endurance exercise was 64.77 % in the
impaired arm and 70.34% in the healthy arm (P = 0.004366);
and the maximum strength in flexion was 150.04% and
161.82%, respectively (P = 0.045584). There were no signif-
icant differences in power expressed during the submaximal
test and endurance exercise between arms (table IV).

Table Il. Statistical parameters for patients’ baseline demographic and clinical characteristics.

Age Months since rupture  Days since trauma ~ DASH MEPI B&M
Avg left 50.28571 47.57142857 7.428571429 3.7714287 91.4285714 89.14285714
Avg right 51.625 47.125 13.625 3.1 94.375 92375
SD left 10.93487 11.88636674 4.035556255 4.65822365 11.8019369 12.088956
SD right 17.39301 25.32949532 11.1428228 47.8507523 9.9389805 23.25430068
P value 0.793726 0.963724582 0.223680698 0.78418795 0.62935914 0.576004703

Avg: average; B & M: Bromberg and Morrey; DASH: Disability of the Arm, Shoulder and Hand; MEPI: Mayo Elbow Performance Index; SD: standard

deviation.
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Table lll. Range of motion in injured vs healthy limb.

Supination Flexion Extension Pronation
IL HL IL HL IL HL 1L HL
Average 80.8° 87° 133.6667° 136.3333° -2° -0.333333° 79.73333°  86.66667°
P value 0.007502973 0.164318 0.237666 0.023208
HL: healthy limb; IL: injured limb.
Table IV. Strength evaluation in healthy and injured limbs.
Maximum STR during EE, P during EE, Maximum FL STR, P during submaximal
lifted weight, kg % kg test, %
kg
1L HL 1L HL IL HL 1L HL 1L HL
Average 13.37333 14.52 64.77747 7034713 -0.00847 -0.06276 150.0473 161.8267 117.9283 120.0785
P value 0.005763 0.004366 0.707989 0.045584 0.758272
EE: endurance exercise; FL: flexion; HL: healthy limb; IL: injured limb; STR: strength.

DISCUSSION

This study evaluated clinical and functional outcomes follow-
ing anatomic reinsertion of distal biceps tendon with an
S-shaped single incision using anchors. Objective measures
such as recovery of submaximal muscular strength, endur-
ance, and range of motion along with subjective patient-re-
ported outcome were evaluated. We also compared the
results for dominant and nondominant limbs.

The surgical technique used in our study yielded good
results in all patients in terms of recovery of functional-
ity and autonomy in daily life, as assessed using clinical
outcome measures. We compared our results to those of
case control studies that used comparable surgical tech-
nique and materials and methods (table V) and found that
our clinical results and subjective patient-reported outcomes
substantially overlapped with the findings of most of these
studies. However, isokinetic assessment outcomes in these
(23-29) as well as our own study were inconsistent, which
may be attributable to the various assessment tools and test-
ing protocols used and different isokinetic parameters that
were evaluated, precluding direct comparisons.

Only 5 of the previous studies considered the issue of
limb dominance when analyzing the results (9, 15, 18, 23,
29) (table V), with conflicting conclusions. We therefore
compared all case-control studies that analyzed this factor
regardless of the surgical approach, type of tendon fixation,
evaluation method, average follow-up time, and sample size
(table VI) and found that they yielded variable findings
regarding the issue of dominance.

Isokinetic analyses are known to be affected by limb domi-
nance (30); however, the ratio of strength and endur-
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ance during flexion, extension, pronation, and supination
between dominant and nondominant elbows is still debat-
ed (31). It has been suggested that the contralateral upper
extremity can be used as a matched control in the evaluation
of postoperative strength and endurance in biceps isokinet-
ic testing, without adjusting the results for handedness (13).
According to these indications, some studies assessing the
contribution of limb dominance to surgical outcome (9,
14, 18, 23) did not normalize this ratio, since the strength
difference favoring the dominant limb in isokinetic tests is
in any case negligible. On the other hand, other studies (1,
6, 10, 11, 15, 16, 17) corrected for this factor using various
methods (15).

All patients in our study were right-arm-dominant. Func-
tional evaluation was performed with an isotonic strength
test, and we subtracted 10% from right arm values to
normalize data for the 2 arms according to Peterson et al.
(32). This is based on the assumption that grip strength is
an objective measure of upper extremity performance (33);
it was shown that grip strength of the dominant hand was
10% greater than that of the nondominant hand, although
this was only true in the case of right-arm dominance.
Therefore, the 10% rule is recommended for right-handed
subjects, and the arms should be considered as having equal
strength for left-handed subjects (32). This is partly support-
ed by the findings of Gallagher ez al. (34), who showed that
for the elbow, dominance does not affect extension, prona-
tion, or supination but significantly influences flexion in
terms of mean peak torque, work, and power. In our analy-
sis, we considered only flexion in isokinetic tests: by normal-
izing the results for the 2 arms, we circumvented the issue

Muscles, Ligaments and Tendons Journal 2021;11 (2)



F. CaLperazzl, F. Apbevico, C. GALAVOTTI, ET AL.

235

UOTIBN[EAD DIIUTOST
ur waie ﬂwuwuuaolgoc
01 paredwod o, z°01

£q yiSuaiis uorxafy (Z = u) uonnqISIp I91oWwowWrUAp
paren[eas 10N 98e19AE UT 958IIOU] NDVT ut eisayasaesed wial-uo d119UTOST XIqAD) 896 COF LY 97 €FC 81 (97) S10T ‘plpavdseny
parenfeas jou
SEM 2dURINPUY
uopeurdns pue UOIXa[}
An[ur wie yueUTWIOpUOU M0q[? 10§ YISud13S
$a JUBUTWOP (I O11I2WOST UT IDLYIP JO
siuaned usamIaq IFJIp SWLI9) UT Wik panfurun
10U PIp SIUSWIAINSESW  puk wie pajerdado painfur
ISua13s UBIN U22M019q SIOUIJI (f = U) 2I[TE] IOYOUY  ;[OIIUOT) D10JOST 6vFTL6 6CTIF6L a4 FISTFLTIZ 6V (8T) $10T ISHUIGRIS
(1 = U) uonEdYISSO
o1dojoranay onewordwiAg
(T = u) vonnqrnsip
15U2138 JLIPWOST SAIDU [RIPEI JO SNUIET
JO SwIa) Uf SIPIS [eGIadns Ul IDYIP JUSUBWISJ
pamfurun pue painfur (¢ = u) vonnqIsIp I91oWowWrEUAp
paren[eas 10N U22/39q IUIIJIP ON NOV'T ur erxerdoinau Justsuely, J119UIOSI XIqAD) 9IIF1T6 4% a ¢ 8T  ($2)910T ‘ofredueg
parenfeas jou
SeA 2dURINpUY
yuans uoneurdns squiy Z 9y}
Ppue uoIXafy ur ur 9qeredwod a1om
Qoueutwop daperadoard uopeurdns waea1oy
31 uTESa1 J0U pIp quiI PUE UOIXJ[J S[osnwW jO
jueuwop pajesad()  sanjea anbio) d1aWwOS| SUON ¢ wskg xaporg  00°CT F 0008 pawograd 10N It 0667289 ST (6) LT10T ‘T{SMOIN
aprs paesado
UO PIYSIUTWIP 2124
uoneurdns pue uoneuoid
WIBSIO] SE [[2M SB (61 =U) NDV'T [
UOISUDIXd PUE UOIXJ[j IO JAIDU [PIPEI JO snwwd [eroyiadns INISYsSnwWII (pa1odar Jou h
paren[eas 10N MOq[d Ul ISudNg UI J1012p [BLIOSUDS TUSUBWLID ] q1d  pauwopad 10N SI[NS3I) SIX 49 WA 6F (¥2) L10T ‘epng ﬂ
&
sdn-mofjoy 1ea4-¢ pue M
‘¢ -1 3e opIs pajerado 5
JUBUIWOPUOU 01 DATIB[AI 9
opI1s pazeaado jueurwiop &
U0 A19A0001 PaMOYs |m
uopeurdns Jo jrom S
[e301 pue anbio) jed SISA[eU. d1oUIOSI |_m
dn-mofjoj Surmp saprs ur uopeurdns pue s
Ppa3e19do JUBUTWOPUOU  UOIXI[J JO SWID) UT SIPIS @
pue JUBUIWOP UdMIDq painfurun pue painfur (Z = u) uonnquIsIp S
UOIXO[} UL 90UDISHIP ON  U99M39q SIOUSIDHIP ON NOV'T ur eisagsared juarsuedy, ¢ waskg xaporg 0€9F2T'¢6  pawoppd 10N 09 ‘9¢ “TT skep 01 > 1c (€2) 0Z0T ‘TueNT £
SIsA[eue d2UDOS] sypuowr  sfep K198insoy MJ
J0j [001 98esaae  ‘dn-mofjoy Afur woyy  ‘ou 5
9IUBUIWOP JO ddUdN[JUT suolsnpuoy) suoped1dwon) uopenfeay  ddeiaae [JHIN ‘HSVA 98easay swp aesday 3 Apmg VN
3
=

"anbiuyoa) Joyoue ainIns sy} Yum pajeall sased) ‘A d|qel



Role of Limb Dominance in Strength Recovery after Biceps Tendon Repair

“Toquinu 1uaned 10U 1] 9AIIU SN0JSSOIANUT JorrIs0d

NI XPPU] 20UrWIONSJ A0q[g OB JJHIN 9AISU SNOSUEBIND [EIYIBIGRIUE [BIIE] :NDV'] ‘PUBH PUE JSp[noYS Wiy ay3 jo Aupiqesiq ‘HSyJ ‘uswdmby onnadersy [, ssownpeq g 1q

ApAnoadsar ‘oprs
pa3nfurun oy jo sanfea
1omod oFerone pue
YI0Mm [e303 ‘onbioy xmum
Y1 JO %86 PUT ‘% 10T
€94, €01 212/ sanfeA
yaSuans uopeurdng
opI1s painfurun

3O 83 03 [enba sea
SOIITWRIIX JUBUIWOP 10]
OIIBI 20ULINPUD UOIXI]
Apanoadsar ‘wie
paInfurun sy jo sanjea
1omod oFerane pue
“J1om e301 ‘Onbioy sjead
Y1 JO %61T PUE ‘% TTT
‘04 TTT 2I9M sanjea

WIe pInfur oY) Ul I9Mo|
%01 SEM dUBINPUD
uoneurdns wiIea1o,|

wae paInfurun

10§ ‘A[PAndadsar ‘o, 89
PU® “%,C8 ‘% L6 214
Jomod d8eraae pue
Jr0M [€30} ‘onbioy v_«u&
£q pamseaw y1Suans
uoneurdns wiIealoJ
wae painfurun

105 A[PAnadsar ‘o011
PUP ‘% €0T ‘%07 3O
1ox0d 951 pue yrom
[e103 ‘Onbio) yead 10§

UOIXD[j ‘WHIE JUBUTWOP ISUD13S UOIXI[] MOq[d I21oWOoWrEUAp
oy} Jo sdad1q panfur u]  Pa[BaASI 153} DIIUIOS] QUON onaurost XoqAD)  pawaogiad JoN  pawrograd JoN ¥z 1T 9 (62) 666T YIUAT
1891 J11IUIIID
-UOIXD[j PUE JLIIUSIUOD
-uopeurdns ur sap1s
JUBUIWOPUOU pUE
JUBUTWOP UDIMID] 189} DMIUIDUOD-UOIXIJ UL
SIOUDIDJJIP ON  uoneuldns 10j 2dUBINPUD
1591 JTIIUADUOD 210W 9, ¢T puE IOYIP
-UOIXaf) 243 ut Jamod I5ua13s OU QOUBINPUD
pue yjrom ‘Onbioy 198213 9,/ INq IPYP
xwom JO S[2Ad[ BJME fmavbm %¢ B paaoys uuquoENr&_u
PBY 9PIS JUBUIWO(]  SIUSWRINSEIW dIIUL|OS] SUON 0009 x2g4)  pawioiad JoN  pawaojiad 10N <1 <1 S (ST) b00TZ ‘Preqereg
aSuams drweudp
pue ﬁmzuﬁw UOTX3y (T=u) \Aw_wm NId Yuarsuer],
JO SwId} Ul $IPIS ( = u) vonnqIsIp
paanfurun pue panfur - NV 243 Ul seisayisared judisuel], JOTR[NWIG JTON\
Pparen[eas 10N U29MIDQ SAOUDIJJIP ON (T = U) UOpd2jul punom [epyadng qLg  pawiojiad 0N FITF TS 12 91 << (82) S00T 9P
opIs pairedar uo 1ayeam
219/ pawIogaad sToM
pue yisuans uopeurdng
1891 ﬂmcwbm
u[ 9pIS [PWIOU JO eyl
01 ?:Uw oprs 1uhm&8
patenyeas 10N 3O I3UD13S UOIXD] pawuodar 10N ¢ waIsAg xoporg  pawiojiad JoN LF01 < paroda joN 12 (L2) ¥107 ‘uasue}|
mmmm—uuu spaunyos] syjuows m%uv ‘4198Insoy
Jo0j [001 d8esaae  ‘dn-mofjoy Lnfur woyy  ‘ou
9JUBUIWOP JO dUIN[JUT suoisnpuoy) suopedrdwon) uopenpeay  d8esaae [JHIN ‘HSVA 93eroay swn s3esany 1d Apmg

"anbiuyoa) Joyoue ainIns sy} Yum pajeall sased) ‘A d|qel

Muscles, Ligaments and Tendons Journal 2021;11 (2)

236



F. CaLperazzl, F. Apbevico, C. GALAVOTTI, ET AL.

237

Joquinu Juaned “ou 1] udwdmby onnadesay [ arowneq ‘q 1g

sdnois parredas

JUBUIWOPUOU pUE pa31edal JUBUIWOP U22m19q
20UrINPUS puE YISua1is uoneurdns ur sOOURISHI(]
sdnois parredas

JUBUIWOPUOU puE pa31edal JUBUIWOP U22m19q
SOUBINPUS PUE YISUSIIS UOIXS[J UT SIIUSIJIP ON

wo)shs x2g47)

mo-ug

anbruyda3 voispU]-7

09-¥¢

y'0r 0 (9) €861 Io3eg

sdnoi3 pasredas

JUBUTWOPUOU PUE Pai1edal JUBUIWOP U29m19q
2dUurINpUS pue YISua1ls uoneurdns ur saOUIHI(
sdnoi3 pasredas

JUBUTWOPUOU PuE pairedal JUBUIWOP U29m19q
20ULINPUD PUE YISUDIIS UOIXI[J UT SIOUIDJIP ON

wo)shs x2g47)

mo-[ng

anbruyday vorsPU]-z

114

v1-0 01 (97) 8861 ‘suIsy

SONIWDIIXD PaIredo JUBUIWOPUOU UT Y3SUD13s
uoneuldns JO SSO] PUE SIRTWDIIXD pasredas
JUBUTWOP UI 9DUBINPUD UOIXS[J SULINP SSIUNLIH\

¢ WRISAG xaporg

mo-[ng

anbruyoa1 vorsPU-z

0¢

(17) €661
‘orpuessaTy (I

SONIWRIIXd Paredal JUBUIWOPUOU 9 U ISUD1IS
uopeurdns pue ‘OOUBINPUD ‘UOIXIF UT SIDYI(]
SOMIWAIIXD JUBUIWIOP

paatedas ¢ ur pa1o1sas ApP1v[dwod a1om voneuidns
PUE UOIX[J Y10q UI 2UBINPUD PUL [ITUDIIG

woIsAQ I X994

mo-ng

anbruyda3 uorsOUT-z

0¢

€€ 6 (1) <661 ‘oS

sdnoas parredas

JUBUTWOPUOU pue pairedal JUBUTWOP U29MIDq
3dUBINPUS pue Y1Suans uopeurdns 10 aduLINpud
pue qI8UDI1S UOTXIT] UT SRIUIIDJJIP ON

19S3I0/X\ dHAUTHOS]
OpI']

(Z = u) s1sopoua],
(¢ = U) sma10g

(¢ =u) Joydue
aIning

(IT = u) mo-nq

anbruyday uorspUT-z

94

(L1) 0002 ‘TP

SWJE JUEUIWOPUOU PUE JUBUIWOP Ud2MID]
Jredas [ed18uns 193je vopeUIdNS pUE UOIXS)
UL 20UBINPUD PUE YITUDIIS UL SOOUDIDFIP ON

¢ WoIsAg xaporg

uOﬂUGw 20ming

anbruyda3 voispU]-z

44

67 T¢ (T1) 800T ‘UIoISUIRM\

SOUBINPUS UT DUIIJFIP ON
quiy] JUBUTWOPUOU

paterado ueyy uoneurdns pue UOIXS]J UT 9310§
[BWIXEW SS3] PAI2A0IT I JuBUTWOp pajesad()

JorRMWIG IO AId

uonng 1esmIon)

JoudjuE J[3UIg

6'0¢

(01 = u) (shep
§C <) doIyH
(L1 =u) (skep

§7>) Iy /T (01) T10Z ‘vorId

SOINSEIW DULINPUD PUE JIU1IS

JI9Y10 JO $[NSII 109JJ& 10U PIP WIE JUBUIWO(]

Wi JUBUIWOpUOU

03 pasedwod s WIe JULUIWOP UO pawiograd

sea £1981ns usyM 1918218 sem uoneurdns ur
SOUBINPUS :SINSDT I PIOUIN[JUI SDULUTWOP WY

{ waIsAg Xoporg

GOﬁSn— MNUUHOU

paodar joN

08

—UU”EOQUH 10N (74 Avﬁv 910¢ ,@COETUM

Quﬂ&—u_EO—u .«O UQE&—A—.«EH

sisA[eue 12Uy os]
J10j [003 uoneNneA ]

uonexy jo ad4AT

yoeoadde [ea13ing

syruow
‘dn-mofjoy
EXACINYS

sfep 4193ins 03

£nfur woxy  -ou

aum um«.—o>< 1d mﬂﬂm

"92UBUIWIOP JO 82USN|UI 8y} Buissalppe ssipniS *|A 9|qeL

Muscles, Ligaments and Tendons Journal 2021;11 (2)



Role of Limb Dominance in Strength Recovery after Biceps Tendon Repair

of dominance vs non-dominance for isotonic flexion muscle
strength; additionally, we used the healthy contralateral arm
as a matched control for the injured arm in each patient.
We found that the healthy limb was superior in terms of
maximum lifting weight, strength expressed during endur-
ance exercise, and maximum strength during flexion; the
impaired limb had less strength and lifted a lower weight.
Muscle power during endurance and submaximal exercis-
es was comparable; that is, while the impaired limb lacked
explosive strength, muscle power during the endurance test
was normal and adequate (table III).

Our study had 3 major limitations. Firstly, the small sample size
and study design did not allow us to draw broad conclusions,
especially regarding the application of the modified 10% rule.
Secondly, we did not perform a detailed analysis of supination
in terms of maximum strength and submaximal and endur-
ance testing. Even after biceps tendon repair, a persistent loss
of supination strength and range of motion are expected in
both dominant and nondominant injured limbs (10, 12, 17,
18,24, 27,29). However, loss of supination strength and arc of
motion in operated patients do not necessarily impact satisfac-
tion scores, daily activities, or return to previous work (1, 10,
11,12, 14,17,23,24,29). On the other hand, the considerable
loss of supination strength (between 21% and 55%), endur-
ance (up to 79%), and supination range of motion in injured
biceps tendons that have not been surgically treated has been
linked to lower satisfaction scores and can impede resumption
of daily activities and work; this is true for both dominant and
nondominant limbs (7, 35) and largely justifies surgical inter-
vention in most cases. A third limitation of our study was the
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CONCLUSIONS

Based on this new method of evaluating results, we
conclude that limb dominance is not a critical factor in
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