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The Effects of Leg Blood Flow Restriction Exercise on Muscle Size and
Muscle Strength

Hae-Yeon Kwon, PT: So-Youn Ahn, PT, PhD*
Department of Physical Therapy, Catholic University of Pusan

ABSTRACT

Purpose : The purpose of this study was to investigate thigh muscle-bone CSA and leg strength during
low-intensity exercise program with leg blood flow restriction by external compression to reduce muscle outflow.
Methods : Eighteen health students gave informed written consent to participate in this investigation. An occlusion
cuff was attached to the proximal end of the leg so that blood flow was reduced during the training. The training
was conducted one times a day, three times a week, for 8 weeks using one sets of 30 minutes. The training
program performed to squat with standing, lunge with standing and heel raise with one leg standing. Measurements
of thigh muscle-bone CSA(cross-sectional area) and leg strength were evaluated pre and post-training. Statistical
evaluation of these data was accomplished utilizing a paired t-test by SPSS 12.0 program for windows.
Significance level was set at p <.05.

Results : All data are reported as means and standard deviations(SD) for all variables. The result of the study is
followed; After the training, muscle-bone CSA, gluteus maximus m, quadriceps m, hamstring m of both legs were
significantly improved but not calf muscle(p<.05). There was no significant difference of change quantity between
muscle-bone CSA and leg strength in Lt. and Rt. side. But the variation in leg muscle strength of Rt.
leg(dominant) was much more increased than Lt. leg(non-dominant) after 8 weeks training.

Conclusion : Low-intensity training with leg blood flow restriction offers a potentially useful method for improving

leg muscle strength.
Key Words : Blood flow restriction exercise, Lower extremity, Muscle size
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Table 1. Physical characteristics

Subjects (n=18)

Gender Male 8(44.4%)
Female 10(55.6%)
Age(years) 22.18%2.40
Height(cm) 168.34+8.88
Body weight(kg) 57.69+10.77
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Figure 1. Schematic representation of the
thigh CSA and the derivation of
variables used to calculate the
estimated muscle-bone CSA. AT,
adipose tissue thickness; QAT,
anterior AT; HAT. posterior AT.
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Table 2. Leg blood flow restriction exercise program

method

Squat with standing : Biceps femoris, Quadriceps femoris
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Lunge with standing : Quadriceps femoris, Gluteus maximus

N
0

P

¥ =h ffof S22 F LS 0] 221 M|

@ o @ = %l:l s
@ $t d2 YOZ UHCIE(HAXIA) @ o FES ¥ A% AR
® ¢ 222 90°2 Foln, e} ita 280 & yxl Waiz @ Yol wExof FFol
@ R FES 90°7HX| EHIZ OlHHZE WHAZ(MFRH ofzf REVH|
dnpg BtsD, Wigoz 7Y 7))
Knee flexion with one leg standing : Gluteus maximus, Biceps femoris
@ #H2 F AHIHLE Y1 o7 Ho|=Ct 2z §A| cha| Eeln M7| @ HF9 FE Rl
@ HMZts LHMCZ oS S22 A o E2 X|[™stn A7 @ Cz2lE 8¢ o AlM HH
@ UthZ ctzlel duteo] H&S ot=E 90° A2 TR S Q@ e &2 7Y RA|



Table 3. Stages and duration of leg blood flow restriction exercise program

Initial stage
(1~3weeks)

each Items 3second
12frequency, 3sets

StA| 22|

Nt

Improvement stage
(4~Bweeks)

each ltems 4second
10frequency, 3sets

rot
Ho

between-sets 30sec rest between-sets 60sec rest

S0l Z2=37|2t 2= 0lxl= ¥

Maintenance stage

(7~8weeks)

each Iltems 5second
8frequency, 3sets
between-sets 60sec rest

Table 4. Changes in muscle—bone CSA after 8 weeks of blood flow restriction exercise

Mean£SD
Post-training
144.89+36.71
147.59+7.61

Variables o
Pre-training

136.40+35.06
138.64%31.39

CSA of Lt. side
CSA of Rt. side

Table 5. Comparison of changes in muscle-bone CSA

MeanxSD
CSA of Lt. side
8.49+14.11

CSA of Rt. side
8.94+13.24

Table 6. Changes in variables of leg strength after 8 weeks of blood flow restriction training

Mean£SD
Pre—training

Variables

Leg strength of Lt. side

Post-training

Gluteus maximus m. 32.23%£11.19 36.22+8.89
Quadriceps m. 36.34£19.40 38.93+17.25
Hamstring m. 34.14+13.89 37.76+12.59

Calf muscle 39.40£11.55 39.78+15.58

Leg strength of Rt. side

Gluteus maximus m, 33.79+12.43 38.93%10.71
Quadriceps m. 36.50+16.42 46.65+9.46
Hamstring m. 34.58+14.44 38.53+13.88

Calf m. 39.48+14.07 40.99+16.54

Table 7. Comparison of changes in right and left leg strength

) MeanxSD
Variables . .
Lt. side Rt. side
Gluteus maximus m, 3.98%7.62 5.15%+9.81
Quadriceps m. 2.59%5.01 10.15+£19.56
Hamstring m. 3.63+6.98 3.96+7.40
Calf m. 0.38+12.32 1.561£15.23

t—value

-2.480
-2.785

t—value

-.122

t—value

-2.154
-2.130

-2.141
-.128

-2.164
-2.140
—2.201
-.408

t—value

-.523
-1.697
-.214
-.497

.025*
.013*

.904

.047*
.049*
.048*
.900

.046*
.048*
.043*
.688

.608
109
.833
.626
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