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O que devemos avaliar?
Teste de sentar e levantar, teste de caminhada de 6 minutos,
TUG e avaliar o que grau de dependéncia.

Avaliar hitérico prévio de dores, qualidade de vida e exames
bioquimicos.

Tentativas que funcio m, exercicios e métodos
preferidos, exercicios que parecem néo funcionar

Pedido de video para andlise da técnica de execugédo para
refinamento.

A importancia do feedback a cada 30-40 dias. Perguntas
sobre a progresséo de cargas, cansaco e dores articulares.

Nivel de classificacao funcional de acorde com o
nivel de atividades de vida diaria (spirduso, 1995)

Nivel | — Fisicamente incapaz; Fisicamente dependente
N&o realiza nenhuma AVD e tem total dependéncia dos outros

Nivel Il - Fisicamente Fragil;

Individuos que podem fazer ABVD, mas n&o podem realizar
nenhuma AIVD, como fazer compras, lavar e limpar a casa

Nivel Ill - Fisicamente Independente;

E capaz de realizar todas as AIVD e ABVD, sem sintomas de
doenca crénica, mas com baixo nivel de satde e
condicionamento fisico

Nivel IV — Fisicamente Apto/ativo;

Realiza trabalho fisico moderado, esporte de resisténcia e jogos.
Capaz de fazer todas as AAVD. Aparéncia fisica jovial

Nivel V — Atletas;
Realiza atividades competitivas, podendo competir em nivel

internacional e praticar esportes de risco
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Definicdo do tema: Impacto da escolha dos métodos
avancados para melhora da fungao neuromuscular.

Objetivo da aprendizagem: proporcionar ao profissional da
area do movimento os conhecimentos sobre a escolha
acertiva dos dos métodos avancados para melhora de
funcdo muscular, prevencdo e hipertrofia muscular.

Relevancia da proposta: A escolha dos métodos pode
auxiliar sobremaneira na melhora da funcéo e prevencgéo de
lesdes musculares, bem como gerar hipertrofia muscular.

Idosa: Hedvirges Prestes, 70 anos, menopausada, massa
corporal: 65 kg, % de gordura 30%. Objetivo de reduzir dor
patelofemoral, dores lombares e melhorar a fungcdo muscular
nas atividades dérias. Outros casos serdo mencionados para
fortalecer o entendimento.

O que devemos avaliar?
Teste de sentar e levantar, teste de caminhada de 6 minutos,
TUG e avaliar o que grau de dependéncia.

The Timed Up and Go Test (TUG)

Teste de caminhada de 6 minutos

Teste de sentar e levantar

O que é ador patelofemoral?

A dor patelofemoral (DPF) é definida como dor ao redor ou
atras da patela, agravada por atividades que sobrecarregam
a articulagdo patelofemoral na auséncia de outra patologia
distinta do joelho

Acredita-se que desequilibrios na forca e no ritmo dos
musculos do core e dos membros inferiores, especialmente
o quadriceps, influenciem o alinhamento da patela durante a
carga na articulagdo patelofemoral.

O tratamento da DPF né&o é cirlrgico e enfatiza a melhora da
mecéanica da articulagdo patelofemoral por meio de
exercicios, frequentemente complementados por fitas,

palmilhas, biofeedback e outros tratamentos
Hott et al. (2019)



https://youtu.be/grrYoBucNPE?si=HlCDIanQZDht7nZn
https://youtu.be/JoItwfswbm4?si=ICOsX3KIhBFVxnSB
https://youtu.be/sxPJ8vBCCvk?si=_t1N8ysWmFrbU4J8

A revisdo sistematica da Cochrane concluiu que ha
evidéncias consistentes, mas de baixa qualidade,
recomendando exercicios como tratamento para
PFP.

Ainda é complexo recomendar um tipo especifico de
exercicio para PFP, e ndo estéa claro quais pacientes
se beneficiariam mais de qual tratamento.

Hott et al. (2019)

3 sessbBes semanais durante 6 semanas:

1 sob superviséo do fisioterapeuta e

2 sessdes em casa, com intervalo minimo de 1 dia
entre as sessdes.

3 séries de 10 repeticdes para cada exercicio, com
progresséo até um maximo de 3 a 20 repeti¢des.

Cada repeticdo 2 a 3 s, com uma pausa de 2 s entre
as repetic6es e uma pausa de 30 s entre as séries.

Resisténcia adicional foi obtida com pesos ou tubos
elasticos, dependendo do exercicio.
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Effectiveness of Isolated Hip Exercise,
Knee Exercise, or Free Physical Activity
for Patellofemoral Pain

A Randomized Controlled Trial

Alexandra Hott,"! MD, Jens Ivar Brox,*$ Prof., MD, PhD, Are Hugo Pripp,! PhD,
Niels Gunnar Juel,$ MD, PhD, Goran Paulsen,¥ PhD, and Sigurd Liavaag,* MD, PhD
Investigation performed at the Department of Physical Medicine and Rehabilitation,
Soriandet Hospital Kristiansand, Kristiansand, Norway

The American Joumal of Sports Medicine
2019;47(6):1312-1322
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Exercicios focados no quadril: abducéo do quadril
em decubito lateral, rotacdo externa do quadril
(ostra) e extensao do quadril em decubito ventral

Exercicios focados no joelho: elevagdo de perna
estendida em decUbito dorsal, extensdo de joelho
em decubito dorsal (de 10° de flexdo até extensao
total) e agachamento (45° de flexdo) com as costas
apoiadas na parede (para reduzir a necessidade de
estabilizagcdo dos musculos do quadril).
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Figure 3. Percentage change in isometric strength for hip abduction (HAB), hip extemal rotation (HER), and knee extension (KEX)
at 6 weeks and 3 months. Error bars represent 95% CI. *P < .05 vs control.

Figure 2. Mean group scores for the AKPS (0 to 100}, usual pain (0 to 10, and worst pain (0 to 10). Error bars represent 95% CL.
AKPS, Anterior Knee Pain Scale; VAS, visual analog scale.
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An Explanation for Various Rectus Femoris
Strain Injuries Using Previously
Undescribed Muscle Architecture |

Carl T. Hasselman,” MD, Thomas M. Best.$ MD, PhD, Charles Hughes V.
Salutario Martinez,§ MD, and William E. Garreft, Jr., 11 MD, PhD
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Table 1
Characteristics of the subjects, n, mean + S.D.

Contents lists available at ScienceDirect

Archives of Gerontology and Geriatrics Young group Elderly group

Number 20 17

Age (years) 19.8 0.8 83.2+6.2
Height (cm) 158.3+6.2 147.4+7.1
Age-related muscle atrophy in the lower extremities and daily physical activity Weight (kg) 53.8+5.0 457+73
in elderly women BMI 21.5+1.7 A1l 2287/

ournal homepage: www.elsevier.com/locate/arehger

Tome lkezoe ", Natsuko Mori, Masatoshi Nakamura, Noriaki Ichihashi

I Featth Scknes, Gradne School af ST, Kyoro UNWATSIY, 53 SNBOII-RowaNara-chs, Sokye-6i. KYGeo 606-8507 Japan




Table 3

Comparison of muscle thickness (mm) between the young and elderly groups,

Table 5

” Indicate significant differences at p < 0.01.

mean +S5.0.
Young group Elderly group

Gluteus maximus 25.0+298 155+3.85"
Gluteus medius 22.9+5.80 146+3.98"
Gluteus minimus 19.3+6.47 12.1+4.117
Psoas major 28.7+4.11 13.6 +5.66
Rectus femoris 2291339 1671371
Vastus lateralis 22.0+3.25 13.9+4,03"
Vastus intermedius 21.5+3.52 16.1+3.
Biceps femoris 36.5+4.87 17.9+4.81
Gastrocnemius 16.3+2.31 11.1+£2.707
Soleus 345+6.11 29.7+7.90

Note:

Relationship between muscle thickness and LSA in elderly women.

Correlation coeff. (95%CI)

Gluteus maximus

0.197 (-0.314-0.619)

Gluteus medius

0.528 (0.064-0.805)

Gluteus minimus
Psoas major
Rectus femoris
Vastus lateralis
Vastus intermedius
Biceps femoris
Gastrocnemius
Soleus

0.444 (-0.047-0.762)
0.194 (~0.617-0.316)
-0.283 (-0.672-0229)
—0.167 (—0.599-0.341)
—0.009 (—0.488-0.474)
0.086 (—0.411-0.544)
—0.243 (—0.648-0.269)
0.329 (—0.180-0.699)

Note:

" Indicates significant correlation at p < 0.05.
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Table 4
The rate (%) of muscle thickness in the elderly, mean +5.D.

Muscles

Gluteus maximus 620154
Gluteus medius 63.7+174
Gluteus minimus 62.8+21.3
[Psoas major 472197 ]
Rectus femoris 729+16.2
Vastus lateralis 63.0+183
Vastus intermedius 7491761

s femoris 489+13.2 ]
Gastrocnemius 68.1£16.5
Soleus 86.1+229™"

Notes:
“ p<0.01 significant difference compared to psoas major.
! p<0.01 significant difference compared to biceps femoris.
p < 0.05 significant difference compared to biceps femoris.

),
RO Clinical Medicine MDPI |

Test-Retest Reliability of Ultrasonographic Measurements from
the Rectus Femoris Muscle 1-5 Years after Anterior Cruciate
Ligament Reconstruction in the Ipsilateral and Contralateral
Legs: An Observational, Case-Control Study

Jorge B a-Suarez !, Pablo Alba-Martin !, Nicolas Cuenca-Zaldivar >0, Maria Garcia-Escudero ¥,
Pilar Bierge-Sanclemente %, Jaime Almazin-Polo , Samuel Fernindez-Carnero 7* and Daniel Pecos-Martin 7

The final sample consisted of 38 subjects (Figure 3), The demographic characteris

are shown in Table

[ T — I
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Table 1. Demographics characteristics.

Variable Control (11 = 19) Case (11 = 19) p-Value Table 2. Reliability of ultrasound measurements.

32.47 (9.01) 0.60
173.47 (7.96) 0.21
7489 (9.09 0.04 Resting thickness
0.06 Right 224 (0.24) 3.(0.2 0.99 (099-1.00)  0.03 (L16%)  0.07 (3.2
0.04 Left 226(0.24) 2 0.99 (0.98-1.00) 0.03 (1.21%)
Contraction
16(84.2) ) thickness
16(84.2) 58 Right 272(0.17) 7 0.99 (099-1.00)  0.01 (0.46%)
Left 269 (0.17) 7 0.99(099-1.00)  0.01(0.33%)
11(57.9) Muscle
§(421) relaxation time
sociated injury, # (%) Right 0.98 (0.32) . 3 0.99 (0.96-1.00) 0.06 (5.7 0.16 (16.01%)
ACL 15(39.5) - Left 0.89(0.38) 0.99 (0.98-1.00) .0 o) 0.14(1536%)
ACL +IM 2(10.5) Muscle
ACL + EM 2 (10.5) contraction time+
median (IQR) 2 (1.00-3.50) ight 112(0.37) 13038 0.99 (0.97-1.00)
Left 1.02 (0.45) 5 (043 0.99 (0,98-1.00)
§ (41.1) 3 (68.4) “Mean (standard deviation). Abbreviations, ICC, intraclass correlation coefficient; C
Moderate 11(57.9) 6(31.6)
Low 0 0

Variable Examiner 1 Examiner2* ICCy3 195% CI) SEM (%) MDC95 (%)

standard error of the mean; MDC95, minimum detectable difference at 95% confidence

- specified. ABbreviations: cm (cenbimeters)
ament), IM (internal meniscus), EM (external

TRAINING, PREVENTION, AND REHABILITATION

Table 3. Differences adjusted for muscle thickness. Current Sports Medicine Reports

Difference, Mean

— s Eccentric Training for the Treatment
6+ 0.05 2,08 +0.05 017 * (=033 to —0.02) ()f Tel’ldln()pathles

Contraction 69 +0.05 250 £0.05 —0.19* (=032 to —0.05)
Difference, mean (C195%) 043*(0.36t00.50) 0.42*(0.35t0 0.49)
Non-operated side
Rest 226 +0.05 2.22(0.04) —0.04 (=0.17 t0 0.09)
Contraction 269 £0.05 2,63 (0.04) —0.06 (—0.19 to 0.07)
Difference, mean (C195%) 044 *(0.37 to0.51)  0.41*(0.34 to 0.48)
* Data are presented as mean = standard error of the mean.* Statistically significant (p < 0.05). Abbreviations: Cl
confidence interval

State Control * Case®

Rest 2

Bryan Murtaugh, MD and Joseph M. lhm, MD

Volume 12 « Number 3 « May/June 2013

Treinamento excéntrico para o

tratamento de tendinopatias

Proposed Paradigm of Neural & Morphological Events
After Traumatic Joint Injury
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EXERCICIO EXCENTRICO COMO UMA POTENTE
FERRAMENTA PARA FRAQUEZA MUSCULAR APOS
LESAO ARTICULAR
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Experimental Gerontology

journal homepage: www.elsevier.com/locate/expgero

Review
Preservation of eccentric strength in older adults: Evidence, mechanisms
and implications for training and rehabilitation

Marc Roig™®*, Donna L. Maclntyre**, Janice J. Eng®, Marco V. Narici®, Constantinos N. Maganaris ©,
W. Datlene Reid **

Jniversity, Manchester, Unied Kingdom

Roig et al., 2010

(|
2009 The Physiological Society 825
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Differential adaptations to eccentric versus conventional
resistance training in older humans

= . v S 2 pac -=0--- CONVgmp
Neil D. Reeves', Constantinos N. Maganaris', Stefano Longo? and Marco V. Narici'

—&— ECCgnp.

Rating of perceived exertion

Treinamento realizado a 80% de 5RM

6 8
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Table 1. Resistance training and changes in muscle architecture data for the conventional (CONV)
and eccentric (ECC) training groups

CONV group ECC group

Training volume per subject: leg press (a.u.) 160957 £62013 124810+ 31165
Training volume per subject: knee extension (a.u.) 36766 £15133 42715410294
Training volume per subject: total (a.u.) 197722 £ 77 461 167 525 £ 47790
Initial leg press 5SRM (kg) 178 =45 252 £ 56"
Final leg press 5RM (kg) 21955 358 = 44"
Leg press SRM increase (%) 3112 46 £ 26
Initial knee extension 5RM (kg) a2 69+ 23"
Final knee extension 5RM (kg) 49414 103 £ 21**
Knee extension 5RM increase (%) 14=9 55+ 24+
Fascicle length change pre- versus post-training (%) 8L8 20414
Pennation angle change pre- versus post-training (%) 3B=x15 5+
Muscle thickness change pre- versus post-training (%) 12£13 11£10

See Methods section for calculation of training volume. Values are means = 5.0.; a.u,, arbitrary units.
P < 0.05 and **P < 0.01 between the groups.
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Fig.1 The study selection flow diagram of included and excluded research

RESULTADOS

A analise de subgrupo revelou que super-séries
agonistas-antagonistas levam a um aumento
significativo no namero de repeticbes que podem
ser realizadas em comparacao ao TF tradicional;

Ja super-séries com exercicios de biomecanica
semelhante resultam em menor volume-load em
comparacé&o ao tradicional.

16/08/2025

SYSTEMATIC REVIEW

Superset Versus Traditional Resistance Training Prescriptions:
A Systematic Review and Meta-analysis Exploring Acute and Chronic
Effects on Mechanical, Metabolic, and Perceptual Variables

Xing Zhang' - Jonathon Weakley*** . Hansen Li* - Zhaoglan Li' - Amador Garcla-Ramos"®

Accepted

The A

RESULTADOS

(1) nimero total de repeticdes e volume-load semelhante com uma
duragdo de sessdo mais curta e maior eficiéncia;

(2) maior concentragio de lactato sanguineo durante e apds o TF;
(3) maior custo de energia durante TF;

(4) concentragio de CK apds o TF, eletromiografia de superficie,
inchago muscular agudo e pressao arterial similares;

(5) maior percepgdo de esforgo e recuperagdo percebida semelhante;

(6) adaptagdes cronicas semelhantes na forga maxima, resisténcia de
forga e hipertrofia muscular.

PONTOS-CHAVES

Super-séries podem aumentar a eficiéncia do treinamento
reduzindo a duracdo sem comprometer o volume, a ativagdo
muscular ou a recuperagao percebida.

Comparado ao TF tradicional, o método induz cargas internas
mais altas, danos musculares mais exacerbados e maior
esforgo percebido.

Super-séries resultam em adaptacoes cronicas
comparaveis ao treino tradicional na forga maxima, resisténcia

de forga e hipertrofia muscular.
Zhang et al. (2025)
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Practical Application of
Traditional and Cluster
Set Configurations Within
a Resistance Training
Program

School of Medical and Health Science, Edith Cowan Universil and *Directorate of
Psychology and Sport, University of Salford, Salford, United Ki

Key Phases of a Periodized Training Plan
Theoretica Potential of Various Set Configurations

The Number of Repetitions in the Set

The Number of Repetitions in the Cluster

The Length of Inter-repetition and Iniraset Rest in the Clustar Set
The Length of Interset Rest

Basic s"ellg(h

[EZEEEN % theoretical framework of various training variations to design resistance training programs. “low potential, **moderate
potential; ***high pote

Table 3
Several examples of set manipulation during a basic strength phase of a periodized training plan

Type of set Sets Reps Intensity (%)irep Rest intervals between clusters (s}
Traditional 35 5 70-80/5 [
5 6 657506 ]
Standard  3-5 511 75-85M1 75851 75-851 75-85/1 75-85M1 20
Ehee 62 70-8012  70-802  70-8012 30
35 63 70-80/3  70-60/3 40
Undulating 3-5 511 725-8251 75-85/1  80-90/1  75-8501  725-82511 30

cluster
725-825/1 80902  725-825/2 40
Ascending  3-5 70-801  725-82511 75-85/1  775-B75/1 80-90/1 30
cluster

62 70-80/2 75-85/2 80=90/2 40

5 = A total of 5 repetitions that are performed in a continuous manner without any rest intervel within the set: 511 = A totdlof § repetitions with
inter-repetition rest intervals; 62 = A total of 6 repetitions with intra-set rest intervals placed between each 2 repetition. All training loads are
determined based upon one repetition maximum power clean. Strength and conditioning professionals should construct chuster sets based on the
focus of the training session, training loads employed, the exercise selected, and the athlete's level of development.

Source: Adapted from Haff et al. (35,35).

10
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Table 5
Table 4 e 5 . . - .
Several examples of set manipulation during a strength-power phase of a periodized training plan Practicalintegrations of standard cluster setinto accentuated eccentrickoad training programs during key phases of a
periodized training plan
Type of set Sets Rey Intensity (%] Rest intervals between clusters A
ype of se ps ensity (%llrep est i s between clusters [s) Trining = Basicstoogth Strengeivpover
Traditional 3-5 3 80-30/3 0 5
rece Eccentric load (%1RM) 100-120 =120
Standard clust 35 3n 85-93/1 85-93/1 85-93/1 30
TS ' Concentric load (%1RM) 70-80 =80
Ascending duster  Set 1 3n 78-81/1 81-84/1 24-87/1 3040
9 Number of reps in a set 26 23
Set 2 n 81-84/1 B4-8711 87-9011 30-40
Number of reps in a cluster 1
Set3 3n 84-87/1 E7-90/1 90-93/1 30-40 -
Number of rest intervals between clusters 1-2
3 = A total of 3 repetitions that e in 2 cont ‘without any rest theset; 3/1 = A total of 3 repetitions with
inter-repetition rest intervals. All training loads are determined based upon one repetition maximum power clean. Sirength and conditioning Length of rest intervals between dusters [s) 30 30-40
professionals should construct dluster sets based on the focus of the training session, training loads employed, the exercise selected, and the
athlete’slevel of development All concentric and eccentric raining loads are determined based on 1 repeition maximum back squat in articles published by Wagle et al
(123,124) and Merrigan et 2. (65) and the book by Verkhoshansky (122). For example, if an athlete performs 10 repetitions of back squats with a
Source: Adapted from Haff et al. (35,36] 120% 1RM eccentric load and 2 65% 1RM concentric load, 10 repetitions can be beoken into 2 clusters of 5 repetitions and 2 30-s intraset rest

interval can be added between clusters. In this case, supramasimal eccentric loads (120% 1RM) are imposad on the athleta at the first and sixth
repetition of the set of back squats.

B W)

ORIGINAL ARTICLE Untrained (n = 11) Cohen'sd

Age (years) B+l 0.0

Acute response to cluster sets in trained and untrained men Heisht (cm) 1799420 0l

Jonathan M, Oliver* - Andreas Kreutzer' - Shane Jenke! - Melody D, P Body mass (kg) 813435 0.1

Joel B. Mitchell' - Margaret T. Jones* Body fat (%) 26422 06

Lean mass (kg) 66+ 16 20

Bone mineral content (kg) 31+04 04

TREINO COM SERIE FRACIONADO IRM back squat (kg) 868+5.1 35

~ 1RM back squat:body mass 107+ 0.08 30
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%l./i\. % a0
£ oo :
< <
90 20
n
a r!n

4 séries de 10 reps no agachamento—70% de 1RM
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Table 1. Baseline values of the anthropometric variables, body composition and

strength of the study participants

CcL1 CL2 CL3 CON P
BM (kg) 751117 758+98 746102 752+88 0.997
Height (em) 1733477 1763495 17894938 1765+7.5 0.667
BMI (kg-m?) 24927 24311 233+24 24115 0.523
% FM 166+33 168+27 15.7+4.0 152+29 0.909
FFM (kg) 625+9.0 63.1£8.0 632£79 632£57 0.997
LL-FFM (kg) 30.0£50 30.7+£44 31.1£39 314£30 0916
Squat (kg) 130£168 1123£156 1009+£21.1 1H7.7£112 0.324
CMIJ (cm) 399+6.1 355445 36.3+6.1 35+59 0.440

BM, body mass; BMI, body mass index; FM, fat mass; FFM, fat-free mass; LL-FFM,
fat-free mass of lower limbs; CMJ, jump counter movement

464  Table 2. Results of the study variables

Before After A

X+SD X+SD X£8D; (CD) L.
CL1 300+£50 30953 09+0505-1.3) 0.001*
FFM-LL CL2 307+44 31345 0.6+0502-1.1) 0.010*
(kg) CL3 31.1+£39 31.7+£42 0.6+0.4002-1.0) 0.011*
cG 314+£30 31.9+34 04+ 1.1(-06-1.5) 0323

CcL1 1130+ 16.8 1275175 145+12.3(4.2-24.8) 0.012%
Squat CL2 1123+ 15.6 1224+ 16.0 10.1 +4.3(6.1 — 14.0) 0.001*

(kg) CL3  1009£21.1 11042184  95140(50—14.0) 0.002%
CG 1177112 12674186 90£90(-0.4—185) 0.057
CL1  399+6.1 39.0+45 07443033 - 4.6) 0.698
oM CL2 355445 356437 0.1£3.7(-3.4-3.6) 0.941
(em) CL3  36346. 371458 0.8+4.5-3.3-5.0) 0.640
CcG 385+59 376%57  ooiaag 0517

16/08/2025

EFFECTS OF CLUSTER TRAINING ON BODY COMPOSITION AND

STRENGTH IN RESISTANCE-TRAINED MEN

Salvador Vargas-Molina'?, Ramén Romance!, Brad J. Schoenfeld’, Manuel Garcia?,

Jorge L. Petro*, Diego A. Bonilla’, Richard B. Kreider®, Fernando Martin-Rivera’, Javier

Benitez-Porres'

Isokinetics and exercise science, May 2020

£ -
£8 (3 sate)
Log prass

inter-set pause: 180 s (2mte)

Comemns ]

£9
inter-set pause: 180 s

6 Rintra20s

Inter-set pause: 180 =

‘r [2 x week] x 8 weeks

Figure 2. Training protocols for Cluster Training

LA g

ACHfig)
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PRINCIPAIS COMPONENTES DA APTIDAO
FUNCIONAL PARA UM BOM DESEMPENHO
NAS ATIVIDADES DIARIAS

Estimulo multicomponente em movimentos do cotidiano

r z Neuromuscular 1
Mobilidade R Poténcia, NETERIEENED &
articular EED velocidade e (RERE GG
Muscular IR funcionais
agilidade

1-2 min. 10-15 min. 16-24 min. 5 min.

I—I/

2 min de recuperacao
entre os blocos 3-4-5

Cardiometabdlico

Resisténcia cardio

3-4 min.

bjetivo: Adaptacao Multisistémica

Resende-Neto & Silva-Grigoletto. 2019

gica estrutural do treinamento de for¢a funcional

SNC - ..
| (Pré-ativagdo) | Padrao Funcional Transferéncia

T

Mobilidade
e Estabilidade

L Puxar
Pot;ncla_ | | Empurrar Lancamentos
Coordenacao Agachar Saltos

\elocidade

Resende-Neto & Silva-Grigoletto. 2019

Poténcia de
Membros

Eapuifents Inferiores

Estético

/ Forgade'
Membros

/ Resisténcia Inferiores .

| Muscular "~ Poténcia de
. Membros )
Superiores

¢ Coordenagéo
Motora Qualidade do
Movimento

16/08/2025

“

Agilidade )I

Resisténcia

Cardiorrespiratéria

] / Equilibrio
Dinamico )

Forca de
Membros
Superiores

Resende-Neto et al. 2016

NECESSIDADES PRIMARIAS DAS ARTICULACOES

Tornozelo
Joelho
Quadril
Lombar
Torécica
Escapula
Ombro

Resende-Neto & Silva-Grigoletto. 2019

PROPOSTA DE ESTTURUR., DE TREINO DE FORCA FUNCIONAL

Exercicios Séries

1- Mobilidade 1

2- Prancha no banco 2-3
3- Escada Lateral 2-3
4- Corda nautica 2-3
5- Supino com eléstico 2-3
6- Lancamento horizontal 2-3
7- Sentar e levantar da cadeira 2-3
8- Levantamento terra 2-3
9- Leg press 45° 2-3
10- Cadeira abdutora 2-3
11- Salto sob step (10cm) 2-3
12- Puxada com elastico 2-3
13- Remada baixa 2-3
14- Lancamento ao solo 2-3

Resende-Neto & Silva-Grigoletto. 2019

Mobilidade
Estabilidade
Mobilidade
Estabilidade
Mobilidade
Estabilidade
Mobilidade

Repeticoes Carga
8 segundos -
15 respiragoes -
30 segundos -
20 segundos -
8-12 -
10-15 -
8-12 -
8-12 -
8-12 -
8-12 -
10-15 -
8-12 -
8-12 -
10-15 -
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I Original Research

Resistance Training for Older Adults: Position
Statement From the National Strength and
Conditioning Association

Maren S. Fragala,' Eduardo L. Cadore,” Sandor Dorgo,” Mikel Izquierdo,* William J. Kraemer,®
Mark D. Peterson,® and Eric D. Ryan”

Defini¢cdo do tema: Impacto da selegcdo dos exercicios para a
hipertrofia regional

Objetivo da aprendizagem: proporcionar ao profissional da
area do movimento os conhecimentos sobre a escolha
acertiva dos exercicios para corregdo e melhora de pontos
fracos.

Relevancia da proposta: A escolha correta dos exercicios
pode auxiliar sobremaneira na correcBes de regides
musculares com maior dificuldade de desenvolvimento.

Esse padrédo pode ser intermuscular e intramuscular

Atleta: Angela, 35 anos, massa corporal: 65 kg, % de gordura
8-10%. Objetivo de competi¢ao Internacional Arnold Ohio.
Categoria Wellness. Outros casos de atletas serdo
mencionados para fortalecer o entendimento.

16/08/2025

VARIAVEL RECOMENDAGAO TALHES

Séries 1-3 por exercicio 1 série para iniciantes ou idosos frageis —
progresséo para 2-3 por exercicio

Repetigoes 8-12 ou 12-15 Saudéveis de 6-12 repeticdes

Intensidade 70-85% de 1RM 12-15 com intensidade leve para iniciantes.
Tolerancia, progressio e  periodizacao.

Fragala et al. 2019 Considerar doencgas e utilizar repeticdes de
reserva.

Selecéo dos 8-10 exercicios Multiarticulares. Considerar déficits e lesdes.

exercicios

Modalidade Pesos livres ou Frageis e com doencas podem se beneficiar

méquinas das méaquinas e elasticos.

Saudaveis pesos livres.
Frequéncia 2-3 x semana por 2 a 3 dias ndo consecutivos.

grupo muscular

Treinamento 40-60% de 1RM Movimentos de alta velocidade

explosivo
Movimentos Exercicios similares Idosos saudéveis, base multicomponente com
funcionais as atividades diarias  movimentos em diferentes posi¢des do corpo

O que devemos avaliar na inspegéo visual?
Fotos

Dieta prévia, volume prévio, divisdo de treino e recursos
bioquimicos uitlizados

Tentativas que funcionaram, exercicios preferidos, exercicios
que parecem nao funcionar

Pedido de video para anélise da técnica de execugdo para
refinamento, avaliagdo de mobilidade e possiveis musculos
gue precisem de intervengdo néo so6 de treino.

A importancia do feedback a cada 30-40 dias. Perguntas
sobre a progresséo de cargas, cansaco e dores articulares.

14
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Escala de recuperacédo TQR

indice Descritor
6 Em nada recuperado
7 Extremamente mal recuperado

POSSIVEIS METODOS DE CONTROLE 5 Muito mal recuperado
DE CARGA E RECUPERACAO 1

11 Mal recuperado

12 -

13 Razoavelmente recuperado

14

15 Bem recuperado

16 -

17 Muito bem recuperado

18 -

19 Extremamente bem recuperado

20 Totalmente bem recuperado (Kenttd; Hassmén, 1998)

Escala Subjetiva de Recuperacgéao

Aplicacéo pratica dos métodos
avancados
5 4 3 2 1
p
QUALIDADE | sorotmsios e
DO SONO revigeren Aula 01 — FST-7
DORES Sentindo-se 6timo Sentindo-se bem Normal Dolorido ou Muito dolorido
MUSCULARES palpagdo com dor
It Muito relaxad Relaxad Ne | Sentindo-s Muite tr e
’E\‘SI.‘I_IREIE‘SDSEE luito relaxado elaxado lormal :;:,:;;::: luito estressado Aula 02 — GVT
HUMOR Humor muito De um modo geral Menc Muito irritado

positivo bom humor em outras atividades
que o habitual

colegas
devanano

Aula 03 — SST

(McLean et al.2010)

conditioning fundamentals

German Volume Training:

An Alternative Method of High

E os métodos de volume Volume-Load Training For
ganharam campo? Stimulating Muscle Growth

nsca's performance training journal » www.nsca-iit.org » volume 8 issue 1

AU ORIB M NURS0]
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Exercise Sets x Reps Intensity
1a. Bench press 10x 10 Start at 60% 1RM
Rest20-30s

1b. Incline Dumbbell row 10x 10 20RM Rest 20-30 s

1c. Abdominal curl-up 10 x 10 Bodyweight, take 3-s for
each rep Rest till 3-minute
mark and repeat complex.

1a. Pull-up 10x 10 Bodyweight Rest 20 - 30 s

1b. Dumbbell press 10x 10 20RM Rest 20-30 s

1c. Reverse curl-up 10 x 10 Bodyweight, take 3-s for
each rep Rest till 3-minute
mark and repeat complex.

1a. Squat 10 x 10 Start at 60% 1RM SQ
Rest20 - 30 s

1b. Leg curl 10 x 10 20RM

No abdominals. Rest till 3-minute mark and repeat complex.

FASCIAL STRETCH TRAINING - FST-7

Proposto por Hany Rambod, um dos melhores
treinadores de fisiculturismo do mundo

Ao realizar 7 séries de 8-12 repeti¢des c/
intervalo de 30-45 s a fascia seria aumentada
“inflada” e abriria mais espacgo para a fibras

musculares crescerem

Maximizing Hypertrophy:
Possible Contribution of
Stretching in the Interset
Rest Period

Mur Ikhwan Mohamad, MSc,'? Kazunori Nosaka, PhD," and John Cronin, PAD'*

'School of Exe omedical and Health Sciences Edith Cowan University, Perth, Western Australia;
*Sport Performance Research Institute New Zealand, AUT University, Auckland, New Zealand; and
“Faculty of Sports Science & Coaching, Perak, Malaysia

VOLUME 33 | NUMBER 1 | FEERUARY 2011

16/08/2025

INTERSET STRETCHING VS. TRADITIONAL STRENGTH
TRAINING: EFFECTS ON MUSCLE STRENGTH AND SIZE
IN UNTRAINED INDIVIDUALS

ALEXANDRE L. EvANGELISTA,? EDUARDO O. DE Souza,® DaNiELLA C.B. MOREIRA,"

ANGELICA CASTILHO ALONSO,"* CAUE VAsQUEZ La Scara Texema,™® Tanvs Wapmi,®

Jacos Rauc,® DaniLo S. BocaLini,” Pauro Epuarno De Assis PEREIRA,*® AND

JuLiA MariA D’ANDREA GREVE®

!Department of Education, Physical Education Callege, Nove de Julho University, Sio Pauls, Sio Paus, Brazl: “Laboratory for the
Study of the Movement, Institute of Orthopedics and Traumatology, Faculty of Medicine, Unrversity of Sao Paulo, Sdo Paulo, Siio Paud,
Brazil:"Department of Health Sciences and Huuman Performance, Unicersity of Tampa, Tempa, Flrida; *Program in
Saio Judas Tadew Unversty, Sio Pauls, Sio Paudo, Brazal: *Obesity Study Grong, Federal Untcersity of Sao Paad, §
Brazil: *Faculty of Physical Education, Praia Grande College, Praia Grana 3
Physiology and Biochemsitry, Center of Physical Education and Sport, Federal Unrversity of Espinito Santo, Vitaria, Espirito Santo,
Brazil: and *Group of Studies and Research i Exercie Physilogy, Federul Undeersity of Sio Paudo, Santos, Sio Pauls, Bzl

J Strength Cond Res . 2019 Jul;33 Suppl 1:5159-5166
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TaeLe 1. Subjects’ characteristics (mean + SD).* M ETO DO LOG IA

Variable TST(h=17) 1SS (h=12)

7.3 29 sujeitos destreinados

Height (cm) 178.2
Body mass 81.8
BMI (kg-m~2) 25.7
Body fat (%) 18.4
Fat mass (kg) 15.8
Lean body mass (kg) 66.0

81 1715
142 758
38 266
73 180
83 140
7.8

8 semanas, 2 X semana - 90 s de descaso entre as
séries

I+ 1+ 1+ 1+ 1+ 1+
I+ 1+ 1+ 1+ 1+ 1+

*TST = traditional strength training; 1SS = interset
stretching; BMI = body mass index.

TaeLe 2. Strength and flexibility training
regimens throughout 8 weeks.*

Strength training program

Exercises Sets Repetitions

Bench press 8-12RM
Seated row 8-12RM
Seated dip machine 8-12RM
Arm curl 8—-12RM
Knee extension 8—12RM
Knee flexion 8—-12RM

Passive stretch program

Agonist muscles stretched Repetitions Duration
Chest 4 30s
Latissimus dorsi 30 s
Biceps 30 s
Triceps 30 s
Quadriceps 30 s
Hamstrings 30 s

“RM = repetition maximum.

| Research in Sports Medicine: An
Taste 3. Summary of study outcomes (mean * SDJ.* International Journal
Publication details, including instructions for authors and
subscription information:
Variable Group Pre Post ES pltme) plgroup) p (group by time) hittpe/ fvsvew.tandfontine. com/Loi/ gspma20
Bench press (1RM) (kg) 'TSSST ﬁg : 17-1”0 g:g 00001 031 082 Acute Effects of Antagonist Static
Knee extension (1RM] (kg 1SS 506=78 118 00001 082 039 Stretching in the Inter-Set Rest Period
ST 489+95 086 on Repetition Performance and Muscle
BIMT (rm) 185 34567 039 00001 055 0.14 Activation
) 18T 32846 0% Humberto Miranda®, Marianna de Freitas Maia®, Gabriel Andrade
TRMT (mm) 15§ 25251 055 00001 045 019 Paz® & Pablo B Costa®
. ST 261252 035 “ Federal University of Rio de Janeiro, School of Physical Education
RFMT {mm) 155 180£43 053 00001 075 020 CrossMark and Sports, Rio de Janeiro, Brazil
TST 17334 039 " Federal University of Rio de Janeiro, Rio de Janeiro, Brazil
[VLMT (mm] 185 2112160 086 00001 074 0.02 Click for updates © California State University - Fullerton, Exercise Physiology
TST 212+44 03 Laboratory, Department of Kinesiology, Fullerton, USA
EMT (mm) 188 989 = 149 074 00001 0.95 0.01 Published online: 29 Jan 2015.
TST 976 = 131 048
To cite this article; Humberto Miranda, Marianna de Freitas Maia, Gabriel Andrade Paz & Pablo B
“ES = within-group effect size; 1RM= 1 repetition maximum; IS5 = interset stretch group; TST = traditional group; BIMT = biceps Costa (2015) Acute Effects of Antagonist Static Stretching in the Inter-Set Rest Period on Repetition
muscle thickness; TRMT = triceps muscle thickness; RFMT = rectus femoris muscle thickness; VLMT = vastus lateralis muscle Performance and Muscle Activation, Research in Sports Medicine: An International Journal, 23:1,
thickness; EMT = sum of the 4 muscle thickness sites. 37-50, DOI: 10.1080/15438627.2014.975812
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METODOLOGIA

10 jovens treinados realizaram 40 s de
alongamento passivo do peitoral maior no
periodo de descanso entre as séries.

O exercicio utilizado foi a remada sentada
na maquina com a pegada aberta, sendo
realizadas 3 séries até a falha na
intensidade referente a 10RM.

I [The Muscle Pump:

— Potential Mechanisms
and Applications for

Enhancing Hypertrophic

Adaptations e wisero | uomoi

Brad J. Schoenfeld, MSc, CSCS, CSPS, NSCA-CPT' and Bret Contreras, MA?
'Department of Health Sciences, Program of Exercise Science, City University of New York, Lehman College, New
o o W sl Sel2 sed York, New York; and

Department of Sport Perfarmance, Auckland University of Technology, Auckland, New Zealand

Strength and Conditioning Journal | www.nsca-scj.com

LMVIC
2eMVIC

[ Passive Recovery [ Anagonist Stretching

Exercise-Induced Cell

swelling SARCOPLASMA STIMULATING TRAINING (SST)
L St?estrcnlfiinéglﬁsl\ﬁg::g:aane Proposto por Patrick Tuor, aplicado em Dennis

Wolf

Cell Perceives Threat Its

Integrity Carga de 8 repeticdes c/ intervalo de 10 s
mesma carga até 1 repeticao

Initiation of Anabolic and

Anticatabolic Processes | Remove-se 20% da carga até Chegar al
repeticéo e repete-se novamente

Muscle Protein Accretion

Pode-se chegar até 30 séries em 10 minutos,
Theoretical schematic for cellular treinamento de no méleO 30 minUtOS

swelling mechanisms of
action on muscle hypertrophy.
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VARIACOES DAS CONTRACOES:

O SST-CT 10RM até a falha, 2 séries com intervalos
de 20 s, sem retirada de peso.

Remocao de 20% do peso e 20 s, 1 série até a falha
com 1s de fase concéntrica e 4 s de excéntrica.

Outra remocdo de 20% e 20 s, 1 série com 4 s de
fase concéntrica e 1 s de fase excéntrica até a falha.

Outra pausa de 20 s e remocéao de 20% 1 contragao
isométrica foi realizada até a falha

VARIAGOES DO INTERVALO DE DESCANSO:

O SST-RIV consiste de uma série inicial com 10RM
até a falha

Seguida de intervalos de descanso programados
sem remocado de carga sempre até a falha: 45, 30,
15,5,5,15,30e 45 s,

Table 1. Mean = SD total training volume of elbow flexors, and elbow extensors for sarcoplfa
stimulating training contraction type (SST-CT), SST rest interval variable (SST-RIV), and traditional

resistance fraining (TRT) sessions

Sessions Elbow flexors Elbow extensors
SST-CT, AU 1444 +397 1957+ 737
SST-RIV, AU 789 £237* 1035 + 298*

TRT, AU 1531 £447% 2476+ 1002*%f

AU, arbitrary units. *p <0.05 for SST-CT; +p < 0.05 for SST-RIV

16/08/2025

b -
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Acute Effects of the New Method
Sarcoplasma Stimulating Training
Versus Traditional Resistance
Training on Total Training Volume,
Lactate and Muscle Thickness

Femando Noronha de Almeida’, Charles Ricardo Lopes?,
Raphael Machado da Conceicéo®, Luan Oenning?, Alex Harley Crisp?,

OPEN ACCESS ~ Muno Manuel Frade de Sousa*, Thiago Barbosa Trindade', Jeffrey M. Willardson® and
Jonato Prestes’™

Table 2. Mean = SD, percentage of change, and effect size (ES) of blood lactate pre and post sarcoplasma
stimulating training contraction type (SST-CT), SST rest interval variable (SST-RIV), and traditional

resistance training sessions (TRT).

Sessions Pre Post Change (A) ES
SST-CT 19£0.5 8415 65£1.7 573
SST-RIV 18£0.5 83+ 1.6 65+15 534

TRT 1804 85£13* 6.7£1.1 7.13

*p <0.05 for Pre intervention
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£6 = s.aa A European Journalof Appied Physokagy
Es =273 [ tpsJidoi.crg/10.1007/s00421-D1-04181y
o = 1 ORIGINAL ARTICLE
Effects of squat training with different depths on lower limb muscle
SST-CT SST-RIV TRT v°|umes
B Fre 1 Post Keitaro Kubo' - Toshihiro lkebukuro' - Hideaki Yata®
ES =383 B Received: 10 January 2019 Accepted: 19 June 2019
Es - 263 o e & Springer-Verlag GmbH Germany, part of Springer Nature 2019
Es =265 ©Springereiag . partof Spring
L— —
= T
SST-CT SST-RIV TRT

METODOLOGIA

17 sujeitos destreinados

Table 1 Age, physical characteristics, and IRM before training in
both groups mean (sd)

Full squat training ~ Half squat train-
group (n=8) ing group (n=9)

Agachamento completo 1402 de flexdo dos joelhos e Age (years) 20.7(0.4) 20.9(0.8)

meio agachamento 902

(
Height (cm) 173.6 (4.1) 172.3(5.8)
Body mass (kg) 63.2 (6.6) 64.1 (6.1)
1RM of full squat (kg) 78.8 (14.6) 82.8(15.2)
(

10 semanas, 2 X semana, semana 2 — 3 x 10 com 1RM of half squat (kg) 95.0 (16.0) 96.7 (15.0)

60% de 1RM, semana 2 — 3 x 8 com 70% de 1RM,
semana 80% de 1RM e da 4 até a 10 - 90% de 1RM

IRM one repetition maximum

150 - Full squat

Load used (kg)

50—

100 -

50

training group

g group

Full squat *%*
‘ e

Half squat

week

Full squat
training group

roup
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Adductor |

Eur J Appl Physiol (2013) 113:2691-2703
DOI 10.1007/500421-013-2700-1

ORIGINAL ARTICLE

Inhomogeneous architectural changes of the quadriceps femoris
induced by resistance training

Ryoichi Ema - Taku Wakahara - Naokazu Miyamoto +
Hiroaki Kanehisa * Yasuo Kawakami

Mudancas ndo homogéneas na
arquitetura do quadriceps induzidas
pelatreinamento de forca

o)

Relative change (%

16/08/2025

Full squat training group (1=8)  Half squat training group (n=9)

Before After Before After
W Rectus femoris muscle (cm®) 291.8(46.5)  290.9(39.1) 286.2(31.7)  287.3(38.8)
Vastus lateralis muscle (cm?) 639.0(95.9) 6827(93.1)*** 653.9(7L5)  694.1(83.3)**
Vastus intermedius muscle cm?) 5563 (99.0)  576.0 (94.3)** 4998 (63.7) 5238 (63.0)**
Vastus medialis muscle (cm?) 480.2(725)  512.5(72.5)%+*  457.5(56.0)  488.1(63.1y*F**

*Significantly different from before (**p <0.01, ***p<0.001)

Full squat training group Half squat training group
(n=8) (n=9)

Before After Before After

Biceps femoris short head muscle (em?)  1062(202)  106.1(203)  104.6(22.2)

Biceps femoris long head muscle (cm’) 1940(294)  195.2(27.7 1923 (31.9)
Semitendinosus muscle (cm?) 179.7(269)  182.1(247) 187.5(394) 1865 (36.1)
Semimembranosus muscle (cn’) 2377(369) 2382(39.9) 2149(31.2) 217.0(27.8)

11 Jovens fisicamente ativos

10 controles

TREINAMENTO DE 3 MESES:
Extenséo dos joelhos (2 s conc. e 2 s na exc.)
3 X semana
5x 8reps a 80% de 1RM
1,5 min intervalo entre as séries

1RM ajustada a cada 2 semanas

ACSA of VL ACSA of RF
40 40 —
£ 20 2 20
£ 10 2 10
. .
Distal Proximal Distal Proximal
Muscle thickness of VI Pennation angle of VI

Relative changa (%)
»

Medial Lateral Medial Lateral

21



16/08/2025

Furopean Journal of Applied Physiolagy
hitps://doi org10.1007/500421-023-05156-w

ORIGINAL ARTICLE )] 9 fisiculturistas com média de 5 anos de carreira.

Hip flexion angle affects longitudinal muscle activity of the rectus
femoris in leg extension exercise

Fig.1 Schematic ifusrations of

Hiroku Mitsuya' @ - Koichi Nakazato' - Takayoshi Hakkaku' - Takashi Okada'
unilateral leg extension exercise

T
t extends the knee oint 0 ’
Received: 21 October 2022/ Accepted: 8 February 2023 that extends the knee joint from l
©The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2023 O flexion to (f “;mpqrhllrl:ol :
1
with a randomly selected leg i | |
: . I " | [
The hip flexion angles were set ar I I
. L ! [V
100, 40°, and 8 [ 0o
E L L

Proximal i Distal
i sl of the cener Before the LEE

ur), and distal (16th
cgions of RF before 150 msec
LEE at0° HFA
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European Journal
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Partial range of motion training elicits favorable
improvements in muscular adaptations when
carried out at long muscle lengths

Gustavo F. Pedrosa, Fernando V. Lima, Brad ). Schoenfeld, Lucas T. Lacerda,
Marina G. Simbes, Mariano R. Pereira, Rodrigo C.R. Diniz & Mauro H. Chagas

To link to this article: hupsi//do

45 mulheres destreinadas

TREINAMENTO DE 3 MESES:
Extenséo dos joelhos (2 s conc. e 2 s ha exc.)
3 X semana
3-6 x 7 reps a 60% de 1RM

3 min intervalo entre as séries

1RM ajustada a cada 2 semanas na ADM
especifica treinada

16/08/2025

O HFA 0°
= EHFA40°

M HFA 80°

Numerical Rating Scale

INITIALpoy FINALgoy

e S

Figure 1. Training groups. VARqoy group daily alternated the ROM between INITIALgoy and FINALzys

Ml Rectus Femoris
[ vastus Lateralis

P 40%

el In
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Changes in rectus femoris architecture induced by the
reverse nordic hamstring exercises

Diego ALONSO-FERNANDEZ, Rosana FERNANDEZ-RODRIGUEZ, Rocio ABALO

The Joumnal of Sports Medicine and Physical Fitness 2018 Oct 01
DOI: 10.23736/50022-4707.18.08873-4

A) Inicio

B) Meio

C) Fim

TABLES
Table 1— Characteristics of participants (mean + standard error of the mean)
Superﬂclalaponeurosls EEORaRS T E [N [ AeeGearsold) | Weight (k) | Height (m)
AL L AL LA L) « . . [2e [ a7 | 77ess7 | 179s008 |

Table 11
Eccentric training progression with RNHE

SSaWPIY3 IPSNIN

Week Number of Sets Repetitions Total number Rest
Muscle fascicle ions/week of repetitions | between sets
1 2 2 6 24 2 min
2 2 2 8 32 2 min
Pennation angle 3 3 6 sa 2 min
4 3 3 8 72 2 min
5 3 3 8 72 2 min
5 3
Deep aponeumsls 6 3 3 10 0 2 min
7 3 3 10 90 2 min
8 3 3 10-12 90-108 2 min
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Table L— Eccentric protacol with RNHE (n = 26)
M1 M2 M3 % Change | % Change

(Week 1) (Week 9) (Week 13) | MI-M2 | M2-M3
FL (cm) 7824188 [ 857:L14% | BIR135% | 9.9 455
RFL 3704035 | 3744038 3724034 1.08 .53
PA() 1244+2.98 | 1382£381% | 13.26£2.02% | 1109 4,05
MT (cm) LIH0.09 | 228:031%* | 2180268 | 837 438
CSA (em2) | 9.21+1.86 | 10.02£1.98** | 961+1.374 | 879 426
Table note: * = P< 05 vs M1, ¥* = P< 001 vs ML, #=P< 05 vs M2, # = P < 001 vs M2.
FL = Fascicle lenght, RFL = fascicle lenght relative to muscle thickness, PA = pennation angle,
MT = muscle thickness, CSA = cross-sectional arca

A) Inicio

B) Meio

C) Fim

Table 1 Eccentric training progression based on the RNHE.

Week N1 sessions/ week Sets Repetitions Total nr. of repetitions REST between sets
1 1 1 b Y Imin

1 1 1 § 2 Imin

3 3 3 b M Imin

4 3 3 § n Imin

5 3 3 § n Imin

b 3 3 10 9 Imin

1 3 3 10-12 90-108 Imin
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ORIGINAL ARTICLE
Effects of eccentric exercise on the
quadriceps architecture

Effets de ['exercice excentrigue sur [’architecture du
quadriceps

D. Alonso-Fernandez?, R. Abalo-Nafiez®*, C. Mateos-Padorno®,

M.J. Martinez-Patifio®

Superficial aponeurosis
EEEEEEEEEEn

Muscle fascicle

SSaUIIY} B[ISNA

Figure 1  2D-ultrasound image of the vastus lateralis, cap-
tured along the longitudinal axis of the anterior side of the
thigh. Based on these images, it is possible to identify the super-
ficial and deep aponeurones, the muscle thickness and the angle
between the fascicle and the aponeurosis. The fascicle length
estimates can be obtained through trigonometric calculations
using the muscle thickness and the pennation angle.

Table 2  Changes in the muscle architecture of the vastus lateralis and the vastus medialis before week 1and after week 8 the
intervention and after the detraining period, week 12, (mean +5D).
Eccentric protocol with RNHE (N=28)
Week 1 Week 8 Week 12 % Change % change
Week 1-2 Week 2-2
Vastus lateralis
FL (cm) 10.88+1.42 11.14£1.51° 11.03£1.54¢ 139 -0.99
RFL 5.07+0.69 5.03+0.75 5.05+0.77 -0.79 0.39
PA () 1421+1.89 14.84+2.03* 1455£2.11% 443 -19%
MT (cm) 2150.13 L4014 L.19£0.14¢ 418 -3
Vastus medialis
FL (cm) 11.89+1.27 12.2941.33* 11.96+1.318 313% -2.68
RFL 4274055 430057 4.25+0.5 0.1 -1.16
PA () 14.77+1.98 15.29+1.81* 1494200 352 -1
MT (cm) 281+0.33 1903 28420348 6.41 -5.00
§D, standard deviation; RNHE, Reverse Nordic Hamstring Exercise; FL, fascicle length;RFL, fascicle length relative to muscle thickness;
PA, pennation angle; MT, muscle thickness. Footnote:*=P<0.05 vs. week 1, **=P<0.001 vs. week 1, #=P<0.05 vs. week 2,
<0.001 vs. week 2.
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Avrchitectural, functional and molecular responses to
concentric and eccentric loading in human skeletal muscle

M. V. Franchi,'? P. |. Atherton,' M. D. Reeves.! M. Fluck” | Williams,' W. K. Mitchell'
A Selby,' B M. Badtran Valls' snd ML V. Maricl!
& a i e Hgith, MAC-ARLI Cinin o Bxeiaraa for Mrseufis skl Againg Risaacred, Uiarsiy

st for Basrvaaficel R crel g Fhumesn Mawrnong aned Hadih,

afari, sty of Ziridh, Baigeisr Uiy Hispd, Tuich, St

Respostas est rais, funcionais e
moleculares ao TF concéntrico e excéntrico no
musculo humano

Table 1. Maximum lifting or lowering ability changes for the CON Group (CON) and the ECC one (ECC).

EMG values were recorded only at baseline during 1RM leg-press for concentric and eccentric phases. Superﬁcial aponeurosis

Load ratio is also showed and calculated as the ratio of pre and post ECC/CON training loads.

CON 1RM (Kg) ECC 1RM (Kg) Load ratio
Pre Post A% Pre Post A% Pre Post
19216 26230 36* 233:13 3379 4% 121 129
EMG (mV) EMG (mV)

0.33+0.1 031+0.1

Deep . Pennation angle
aponeurosis i
(Pre = baseline, Post = Post-training) values are means £ SEM (* P<0.05, pre-to-post difference). P
1 CONCENTRIC VL Regional Hypertrophy
s A
Il ECCENTRIC has Sy ] -l [ CONGCENTRIC
=y > 104 . Il ECCENTRIC
@ 144 <2 =
i_': AL i g =4
5 g
: . N -
C
Z 1.24 * Promimal  Mia Porion P
3 VL Muscle region
3 e "
T
>
2 1.04 . Muscle Architecture during leg-press exercise
a #
~ =
P < ana ana [ CONCENTRIC
% 2 ' _]_ L Hll ECCENTRIC
o i é 1.2
< 0.8 ]
§ 1.0
T T T T g o8 I;I;I
VL Vol (cmzl MVC (Nm) Lf (cm) PA (deg) :j Lf (cm) PA (deg)
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O. Tuberosidade do isquio, metade inferior da
linha aspera. crista condiliana lateral

! Condilo lateral da tibia, cabega da fibula 1. Condilo medial antero-superior da tibia

©O. Tuberosidade Ao (Sauio

B : ANATOMICAL
ORIGINAL ARTICLE Jounalof ANatom SOCIETY WILEY

Unique morphological architecture of the hamstring muscles
and its functional relevance revealed by analysis of isolated
muscle specimens and quantification of structural parameters

Koichi Takeda' Kota Kato' | Koichiro Ichimura'® | Tatsuo Sakai'?

icie posterior do
o medial da tibia

[ Longitudinal sections of hamstrings ]
Deep surface [

Semimembranosus ][ Biceps femoris tong head | Semitendinosus |

SM e BFcl sdo bem desenvolvidos na origem epimuscular e nos tenddes de insercédo nas
superficies opostas dos musculos. ST possui um tenddo de inser¢do epimuscular pouco
desenvolvido no lado oposto de sua origem
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O musculo sartério se origina da
espinhailiaca anterior superior da pelve

Em todo o seu trajeto o musculo é recoberto por
uma duplicagéo fascial da fascia lata (Floyd, 2016).

Flexdo do quadril, flexdo do joelho, rotagéo lateral
da coxa a medida que ela flexiona o quadril e o
joelho, abdugd@o do quadril, rotagdo anterior da
pelve e rotacdo medial fraca do joelho.

Ainervacéo é no nervo femoral (L2 e L3).

A suainsercdo ocorre na pata anserina
(pata _de ganso ou pes anserinus)
medialmente a tuberosidade tibial.

' H ' ) i
. ' : : i ¥
i ’ 4
- j 1 ! i
: i i . t ki
’ . 1 ! i s
\ 4 ! H
g : : : ;
o 1 1
hd i | Y H
\ 1 1 Y
\ 1 1 i ¥
] | ; i
' i i } :
\ ! | ' }
' \ i : .
' ' ; H !
5 T 1 1 T T 1
0° 30° 50° 70° 90° 110°

Com o quadril flexionado
Com o quadril estendido

1 Curvas de forgca isométrica maxima
os flexores do joelho (semimembranaceo,
neo, biceps femoral e gastrocnémio). Observe que
, do quadril muda a quantidade de forga disponivel
para a flexao do joelho.

Dufuor & Pillu, 2016

METODOLOGIA

34 atletas de futebol americano,

Contragdo isométrica voluntaria maxima - 602 de
flexdao do joelho na flexora e na extensora para
calculo da razdo I/Q

2 repeticobes com amplitude completa e carga
referente a 6RM nos exercicios flexora sentada,
flexdo nordica, good morning (bom dia), stiff bi e
unilateral, e agachamento.

16/08/2025

e

AT 2y
Flexao Rotacéo Iatgral
Flexdo do quadil do joelho do quadril
.
1 LA
Abducao Rotagao medial
do quadril do joelho

International Journal of Sports Physiology and Performance, 2009, 4, 84-96
© 2009 Human Kinetics, Inc

Hamstring Activation During Lower Body
Resistance Training Exercises

William P. Ebben

Table1 Subject Characteristics

Variable All Subjects Women (N =13) Men (N=21)
Age(y) 2038+ 1.78 201070 20611071
Age range (y) 18-26 19-21 18-26
Weight (kg) 779411830 63.64 1330 86.80£17.90
Weight range (kg) 54.55-133.64 5435-12.73 65.90-133.64
Training (days/week) 41521719 400£1.77 441184
Squat 6 RM (kg) 101.47+34.08 68.18 £ 1231 122.07125.65
Squat 6RM range (kg) ~ 52.27-184.09 §52.27-88.64 84.09-184.09

Valu mean t SD.
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Table2 Percentage of H RMS ENG of the MVIC for Each of the Resistance Training Exercises Evaluated
(Analysis of All Subjects; N = 34)

Stif Leg Dead  Single Leg Stiff
RussanCurl Seated LegCurl Lt LegDeadLift  GoodMoming  Squat
(RC) (SLC) (SLDL) (S6LDL) (GM) )

RSromaliedas B0 SL0EBE L0 40NF Botle0t  20:F
T RMS MVIC

Table 4 H (% RMS EMG MVIC}-o-Q (* RMS EMG MVIC) Ratio for Each of the Resistance Training Exercises
Evaluated {Analysis of All Subjects; N = )

Siiff Leg Dead Single Leg Sift
Russian Curl  SeatedLegCul Lt~ GoodMoming LegDeadlii  Squat
(RC) (SL0) (SLOL) (G [SGLDL) (5)

Hamsinng-to- JAICESEE T U NI A E S R B E ST Wizl 03740
Quadnoeps rao

Viloes e mean £ S0, All verises ae significantly diffrent from each other [p < 0.05).

Table 6 Gender Differences in Hto-Q Ratio Expressed as RMS EMG Normalized as a Percentage of RMS EMG of the
IVIC for Strength Matched Men and Women

Single Leg Stff
RussianCurl ~ Seated Leg Curl  Stiff Leg Dead Lift Good Moming LegDeadLift  Squat
(RC) (SLC) (SLOL) (GM) (SGLL) )
%1430 159:10% nAt19 161121 S0 025100
10841758 7820 9501387 R0 238010 019:.02
N 4% 55254 4025 06%* Th0%*

men aad women (P < 05)

16/08/2025

Table 3 Percentage of Q RIS ENG of the MVIC-for Each of the Resistance Training Exercises Evaluated
(Analysis of Al Subjects; N = 34

Single Leg St Sift Log Dead
Squat  LegDeadlit GoodMoming Lt SesledLegCurl Russion Cur
) (S6L0Y (GH) (SLOL) (8L6) (RC)
RSmomaliedas - T40L400 D000 ROBE D0LENG 705 S04
RS MVIC

Table5 Gender Diferences in Ho-Q Quadriceps Ratio Expressed as RIS EMG Nomalized as a Percentage of RMS
EMG of the MVIC

Single Leg Stif
RussianCurl ~ Seated Leg Curl  Stiff Leg Dead Lift Good Moming LegDeadLift  Squat
RC) (5LC) (SLDL) (GM) (S6LDL) 8)

Men BN 1745850 §.96:+59 504338 1% 0320
(N=21)
Wamen 18364790 1065103 TI6330 JI8ELA0 10:0% [IKIEE)
(N=13)
HA)of women expressed f4.7%* 61.0%* 4% ¥t 65,55 19.3%

asapercentage of male
il
Vilues &

Mean HQ raios are

o-qualiep i

wween mie and wamen (P < (1)

TITLE

Impact of the Nordic hamstring and hip extension exercises on hamstring architecture
and morphology: implications for injury prevention
Authors

Matthew N. Bourne”#¥ Steven J. Duhlg”"i. Ryan G. Timmins®, Morgan D. Williams®,
David A. Op.‘u‘j. Aiman Al Najjar’, Graham K. Kcrl’j'j. Anthony J. Shmd:'j.

Bourne MN et al. Impact of the Nordic hamstring and hip extension exercises

on hamstring architecture and morphology: implications for injury
prevention. British Journal of Sports Medicine, 51(5), 2016.
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Table 1. Training program variables for both the Nordic hamstring and hip extensio
training groups
Week  Frequency  Sets  Repetitions
1 2 2 6
1 2 3 6
3 2 4 8
4 2 4 10
58 2 5 8-10
9 2 b 6
10 2 5 5

14-
- -+ HE
§ 1] k4 = NHE
= —
=3 - CON
& 121
o
Q
G 114
[71]
bl
I 10+
L
]
9l . ;

Weeks of training

16/08/2025

Table 3. Participant characteristics

Group Age (years) Height (cm) Mass (kg)

HE 23.144.1 180+6.3 81.629.7
NHE 21.6+3.2 182.8+8.7 85.0£10.9
CON 21.3+3.7 178.5=5.4 75.9£11.8

20 sessbes, 2 x semana durante 10 semanas.

Os participantes realizaram de 2 até 6 séries com

6 até 10 repeticdes que variaram ao longo das 10
semanas.

Training Intensity (Load)

Week Nordic Hamstring exercise Hip extension exercise
1 Load was added to the chest in 60-70% of 1-RM
2 increments of 2.5kg when 70-80% of 1-RM
3 participants developed All exercise was completed at
4 sufficient strength to stopat | maximal intensity of effort. Loads
58 the end of the range of motion. | were progressively increased when
9 desired repetitions and sets were
10 achieved
*
[ —
30 e
* —  HE
g o
— *k
E ol | NHE
e | — . . CON
E .
= 10
o
. | :
5 oo
X
-10 T T T T
g 3 A N
$ & 9
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METODOLOGIA

20 sujeitos sauddveis sem experiéncia no treinamento
de forca

1 coxa flexora deitada e a outra flexora sentada. Parte 1

%+ 5 séries de 10 repeticbes com 50, 60 e 70% de 1RM

Cadéncia 2:2s, 120s de descanso, 2 s semana, 12 semanas

Figure 2

Untrained healthy young aduits
n = 32 participants
I

[ Allocation based on schedule availability |
I : 1
Part 1 & Part 2 Part 2 only
n =20 (13 m 7 f) participants n =12 (8 m 4 f) participants
Age: 23.5+1.6y 23.0 + 2.8y

X 1
7% 12.7 kg &

Randomization

Seated-Leg Prone-Leg
(n = 20 legs) (n = 20 legs)

Prone-Leg Control-Leg
(n = 19 legs) (n = 24 legs)

Seated-Leg
(n = 19 legs)
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Medicine & Science in Sports & Exercise, Publish Ahead of Print
DOI: 10.1249/MSS.0000000000002523

Greater Hamstrings Muscle Hypertrophy but Similar Damage Protection

after Training at Long versus Short Muscle Lengths

27, Hikaru Sakurai’, Yuki Kusagawa’,

Maeo', Huang Meng?, Wu Yuhar

Takashi Sugiyama®, Hiroaki Kanehisa’, Tadao Isaka®

'Research Organization of Science and Technology, R U . Kusatsu,
Shiga, Japan; *College of Sport and Health Science, Ritsumeikan University, Kusatsu,
Shiga, Japan; °F kan Global 1 F h Organization, Ritsumeikan

University, Kusatsu, Shiga, Japan

The Journal of Strength and Conditioning Research, September 2020

METODOLOGIA

19 sujeitos saudaveis da parte 1 e 12 destreinados
controles

1 coxa flexora deitada e a outra flexora sentada. Parte 2

% 3 séries de 10 repetigdes com 90% de 1RM sé
excéntrico

BFL ST  prone
1 1.0

@ Prone a p
g 8
2 =3 i
I = 1
8 3
& os ! Seated S o5 ' Seated
- § ' a2 1
E f E '
s 5
= / = /

o = il W

0 o 10 15 20 [ 05 1.0 15 2.0
Normalized length Normalized length
SM BFS Prone
1.0 1.0

@ | / Seated
E Prone g i
3 S 3 { \
] eate 5] '
£ 05 Hos | \
: : / ‘
= 2 h \

o e W__day ot . , —
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Normalized length Normalized length
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T.-MRI: Part 1
(Seated-Leg)

Localizer
Image
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| { Selected partici

I

) ]
W2: two weekly sessions W3: three weekly sessions
(n=12) (n=12)

3 séries de 10 repeticdes com cargas de 60, 65 e 70% da massa corporal nas semanas 1-4,
5-7 e 8-10, respectivamente. Sujeitos sem TF por 1 ano.

CON: no weekly session
n=12)

20

OPEN
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Summary
Il Geated-Leg *

[ Prone-Leg —
iy * *

APPLIED SCIENCES

Can Eccentric-Only Resistance Training
Decrease Passive Muscle Stiffness While
Increasing Size and Strength of Hamstrings?

RAKI KAWAMA', KATSUKI TAKAHASHI', HARUKI [KIFUNE', HIRONOSHIN TOZAWA®, TAKAFUMI OBATA
RYO ITO", TATSUYA HOJO'", and TAKU WAKAHARA'##
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TREINO DE GLUTEO A
+ 1- Levaniamento terra sumb enre dois steps com haleres.

Métoda FST-7

7 séres de 8-12RM, pausa de 30-45 s enlre as séries. Manter 0 glieo alongado na parte estiada do movimento nos imos 20's da pausa erire as séres

2- Agachamento sumd no smith

1 sére de 15-20RM

1sére de 10-12RM

1sére de 810 RM

1sére de 46 RM

18 minos de descanso entre as séries

3 Afurdo com dois steps frente @ rs usando pausa de 5 $ no momento de malor esiramento em cada repeicdo.

5 séries de 8-12RM

1.5 minuos de descanso entre as séries

4~ Elevagao péhica na méguina ou baira em bi-set com abduco (quadi 457

1sére de 30RM em cada exercicio.

1sér de 20RM em cada exercicio.

1.sére de 15RM em cada exercicio

1.sére de 10RM em cada exercicio

1.sére de BRM em cada exercicio

5 - Agachamento uniateral bilgaro usando pausa de 5 s o moMmento de malor esiramento e cada repetcao.

5 séries de 8-12RM

15 minuos de descansa ente as séries

6~ Extensido de quadil na polia baixa com rotagdo extera

1sére de 15.20RM

1sére de 10-12RM

1série de 810 RM.

1sére de 810 RM

18 minos de descanso entre as séries

7~ Mesa flexora com o tronco alo

3 séries de 1012 repelicbes sem fala, 1 minuto de descanso enlre as séres

8- Pantsriba em pé

Metoda FST-7

7 séries de 8-12RM, pausa de 30.45 s enlre as séries. Manter a panturiha alongada na parte esirada do movimento nos Gimos 20 5 da pausa ertre as séries. Variar

posigao dos pés, abero, fechado e neuro em cada série

15 minutos de descanso erte as séries
Variar posicao dos pés, aberto, fechado & neuro em cada sére

16/08/2025
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EXEMPLO DE PROGRAMA DE

TREINAMENTO COM DIVISAO, VOLUME,
EXERCICIOS E OUTROS DETALHES.

. Treino A - Gliteo

* 1-Leg press unilateral 45° ou horizontal (ou similar)
« 2 séries de 10-12 reps sem falha

. 1 série de 10-12RM

. 2 séries de 8-10 RM

. 1 série de 4-6RM

. 2-3 minutos de descanso entre as séries

« 2—Frog reverso no Smith
+  4séries de 8-10RM
+ 2minutos de descanso entre as séries

3 Elevacdo pélvica livre ou maquina com band no joelho
+ Método ondulatério
« 1série acima de 15 repetigdes pausa de 2 minutos, 1 série abaixo de 6 repetigdes, pausa de 2 minutos, completar 4 séries

acima de 15 reps e 4 séries abaixo de 6 reps.

+ 2minutos de descanso entre as séries

+  4-Bilgaro na maquina articulada ou similar
+  3séries de 10-12RM
+  2séries de 6-8 RM

+ 5-Abducao na maquina quadril em 45°
+  5séries de 8-12RM
+ 15 minutos de descanso entre as séries

+ 6-Panturrilha em pé
+ Método ondulatorio
+ 1série acima de 15 repetigdes pausa de 2 minutos, 1 série abaixo de 6 repetigdes, pausa de 2 minutos, completar 4 séries

acima de 15 reps e 4 séries abaixo de 6 reps.

+ 2minutos de descanso entre as séries
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TREINO DE POSTERIORES - C
1 Flexora deitada, Concentica de 1-2 s e excentica de 3s.
+ Lsériede 30RM

© Lsériede 20RM

© 1seriede 15RM

© 1seriede 10RM

+ Lsériede 8RM

+ 15 minutos de descanso entre as séries

2= Sif na pofia baixa com do’s steps

© 1sériede 1520RM

+ Lsériede 10-12RM

© 1sériede 810RM

© 1sériede a6RM

+ 15 minutos de descanso entre as séries
+ 3 Flexora senta

© Método FST-

7 series de 8-12RM, pausa de 30-45 s entie Manter os alongados enlre ikimos 205
+ 4-Flexdo nordica

© G series de 8-12RM
© 15 minuos de descanso entre as séries

+ 5 Agachamento sumb no smith sempre com as pausas de 5 5 em cada repeigo.
+ Lsériede 10-12RM

© lseriede 810RM

© Lsériede a6RM

+ isériede 13RM

+ 2minutos de descanso entre as séries

6 Abdutora com quadkil em 45°

+ 5sériesde 12-15RM

+ 15 minutos de descanso entre as séries

© 7 Panturina o leg

© Método FST7

« 7 séries de 8-12RM, pausa de 30-45 s ente as séries. Manter a panturiiha alongada na parte estirada do movimento nos dlimos 20's da pausa etre as séries.
Variar posigao dos pés, aberto, fechado e neuro em cada série
+ 8- Panurina em

© lsériede8-12RM
15 minuos de descanso entre as séries. Variar posigéo dos pés, aberto, fechado e neuro em cada série

OBRIGADO!!!

E-mail: jonatop@gmail.com

16/08/2025

TREINO DE POSTERIORES - C
1- tif barra live.

2 séries de 10-12 reps sem falha

1 série de 10-12RM

2 séries de 810 RM

1 série de 4-6RM

2.3 minutos de descanso entre as séries

2 Flexora detada
Método ondulatério

1.série acima de 15 repetigdes pausa de 2 minutos, 1 série abaixo de 6 repetigdes, pausa de 2 minutos, completar 4 séries acima de 15 reps e 4 séries
abaixo de 6 reps.

2 minutos de descanso entre as séries

3- Flexora sentada.
4 séries de 8-12RM
1,5 minutos de descanso entre as séries

4 Banco romano com os joelhos flexionados no smith
4 séries sem contar repeticBes
1,5 minutos entre as séries

5 Abdutora quadi tronco inclinado 10°
6 séries de 8-12RM
1,5 minutos de descanso entre as séries

6~ Abdugao em pé na polia babxa com rotagio extema do pé
2 séries de 10-12RM

2 séries de 810 RM

2.3 minutos de descanso entre as séries

7 Panturritha no leg.
2 séries de 10-12RM

2 séries de 810 RM

2 séries de 4-6 RM

1,5 minutos de descanso entre as séries

Variar posigao dos pés, aberto, fechado e neutro em cada série
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