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Objective: To determine if 35 days of creatine supplemen-
tation (Cr) followed by 28 days of no supplementation altered
lower leg anterior compartment pressure (ACP) at rest and after
exercise.

Design and Setting: Subjects were divided into 2 treatment
groups: (1) high dose (0.3 g Cr·kg body mass21·d21 for 7 days
followed by 0.03 g Cr·kg body mass21·d21 for 28 days), or (2)
low dose (0.03 g Cr·kg body mass21·d21 for 35 days). After 35
days, supplementation was terminated, and no Cr was ingested
for 28 days.

Subjects: Sixteen physically active, healthy, college-aged
males (V̇O2max 5 47.6 6 5.1 mL·kg21·min21).

Measurements: At baseline, 7 days and 35 days of supple-
mentation, and 28 days postsupplementation, ACP was mea-
sured preexercise and immediately, 1, 5, 10, and 15 minutes
postexercise after a treadmill run at 80% V̇O2max.

Results: For ACP, there was no significant group-by-time in-
teraction, but there was a significant time effect for group when
the data were combined. ACP was significantly increased at
preexercise, immediately postexercise, and 1, 5, and 10 min-
utes from baseline to 7 days. ACP remained significantly ele-
vated from baseline at 35 days immediately postexercise and
1 minute postexercise. After 28 days of no supplementation,
ACP began to return to presupplementation levels, with only
the 1-minute postexercise measurement significantly elevated
from baseline.

Conclusions: Creatine supplementation increased ACP at
rest and after exercise, and ACP began to return to normal after
28 days of no supplementation.

Key Words: ergogenic aids, phosphocreatine, sports medi-
cine, side effects

Pain in the lower leg during or after exercise is a frequent
occurrence in athletes and active individuals after an in-
crease in activity.1–5 Typically, this pain is attributed to

acute shin splints or periostitis. This discomfort may also be
attributed to stress fractures,1,2 accumulation of metabolic
waste,6 and soft tissue and arterial injuries.3 Symptoms some-
times diminish after a few weeks of training; however, they
may persist and become more severe until exercise becomes
exceptionally painful or even impossible. If the symptoms per-
sist and become more severe, a condition known as chronic
compartment syndrome can occur.7

Chronic compartment syndrome has been defined as a recur-
rent, exercise-induced increase in pressure in skeletal muscle ac-
companied by pain, swelling, and impaired muscle function.8

Chronic compartment syndrome can occur in the anterior, super-
ficial, lateral, or deep posterior (proximal or distal or both) com-
partment of the lower leg. The anterior compartment is most
commonly affected.1,6 Chronic compartment syndrome develops
when pressure within skeletal muscle, an inelastic compartment

surrounded by fascia, increases. An abnormal increase in com-
partment pressure greatly limits the space available for the mus-
cles within this compartment.9 As the pressure increases within
this inelastic compartment, local tissue circulation and function
may become impaired. Functionally, individuals may experience
muscle weakness, limited passive motion of distal digits, or even
paresthesia with increased activity or sustained exercise.6 These
symptoms tend to disappear with cessation of exercise, but in
some individuals, they may persist long after exercise has been
discontinued. In chronic compartment syndrome, relief typically
follows a fasciotomy or fasciectomy of the constricted compart-
ment.

Creatine (Cr) supplementation has been promoted as a use-
ful ergogenic aid for some types of athletic performance10,11

but not all.12–15 Its side effects, especially those related to
training and competition, necessitate examination.16 Specific
side effects associated with Cr supplementation include gas-
trointestinal distress and muscle cramping in college-aged ath-
letes.17–19
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Recently, we documented an increase in anterior compart-
ment pressure (ACP) in the lower leg after Cr supplementa-
tion.20,21 Schroeder et al20 demonstrated a significant increase
in resting and postexercise pressure after 6 and 34 days of Cr
supplementation compared with a placebo group. We21 also
documented exceptionally high pressures at rest and postex-
ercise in the anterior compartment of the lower leg in a young
male consuming Cr supplementation.21 A sustained increase
in ACP may lead to the development of symptoms resembling
those of people with exercise-induced compartment syndrome.
The individual’s ability to exercise decreases, and he or she
may eventually require medical attention. In fact, Robinson19

recently reported on acute quadriceps compartment syndrome
and rhabdomyolosis that required several days of hospitaliza-
tion in a weight lifter using high-dose Cr supplementation.

Creatine supplementation has become widespread, and it is
important that the implications and contraindications of this
supplement be determined for the health and safety of indi-
vidual consumers. Based on recent data,19–21 it would seem
prudent to determine the effects of varying doses of Cr sup-
plementation and whether discontinuation of supplementation
influences ACP in active individuals. Therefore, our purpose
was to determine the effects of 35 days of Cr supplementation
followed by a 28-day period of no supplementation on lower
leg ACP at rest and after a 20-minute run at 80% of V̇O2max.
Additionally, we wanted to examine the influence of Cr sup-
plementation on body mass, body composition, resting blood
pressure, and lower leg volume.

METHODS

Subjects

Sixteen healthy, physically active male subjects (age 5 24.5
6 3.1 years) participated in this study. In accordance with
guidelines set forth by the Advisory Committee for Human
Experimentation at the University of Kansas (which approved
the study), all subjects read and signed an informed consent
form and completed a health history questionnaire. The inclu-
sionary criteria for participation in this study were (1) per-
formed lower body exercise at least 3 days per week for the
6 months prior to participation in the study, and (2) normo-
tensive (resting blood pressure # 139/89 mm Hg). Subjects
were excluded from the study if they used Cr supplementation
within 3 months of starting the investigation, used anabolic
steroids, or were vegetarian dieters. Subjects were also
screened for exclusionary criteria consisting of a previous his-
tory of lower leg conditions involving the musculoskeletal,
neurologic, or vascular structures.

Experimental Design

The subjects reported to the laboratory for testing on 5 sep-
arate occasions, having abstained from exercise for 48 hours
and from caffeine and alcohol for 24 hours before testing. The
initial testing determined the subject’s maximal oxygen con-
sumption (V̇O2max) and familiarized him with the protocol to
be used on subsequent testing days. For the 4 experimental
testing sessions that followed, the subjects reported to the lab-
oratory for the muscle biopsy and the measurement of body
mass, body composition, blood pressure, lower leg volume,
and ACP. After baseline testing, subjects were randomly as-
signed to either a high-dose or a low-dose supplementation

group for 35 days. The subjects then stopped consuming the
Cr supplementation for 28 days. All dependent measures were
taken at baseline, 7 and 35 days of Cr supplementation, and
after 28 days of no Cr supplementation.

Maximal Exercise Testing

During the first visit to the laboratory, the subjects were
measured for V̇O2max during a graded exercise test on a Quin-
ton treadmill (model 24–72, Quinton Instrument Co, Bothell,
WA). The graded exercise test began with a 2-minute warm-
up at 180 m·min21. This was followed by an increase in ve-
locity of 20 m·min21 every 2 minutes until the subject reached
a velocity of 240 m·min21. Thereafter, the running speed re-
mained constant, and the grade was increased 2% every 2
minutes until the subject reached volitional fatigue. Heart rate,
using a Polar Favor monitor (Polar Electro Inc, Woodbury,
NY), and rating of perceived exertion, using the 15-point Borg
scale,22 were measured and recorded 10 seconds before the
end of each 2-minute exercise stage. Expired gases were col-
lected and analyzed by a SensorMedics 2900 metabolic mea-
surement cart (SensorMedics, Yorba Linda, CA). A 3-L sy-
ringe and standard gases were used to calibrate the cart prior
to each test. For validation of a maximal exercise test, the
subject was required to meet 3 of the following 4 criteria: (1)
leveling of V̇O2 (# 2.0 mL·kg21·min21) with an increase in
exercise intensity; (2) achievement of a heart rate 6 10
beats·min21 of age-predicted maximal heart rate; (3) respira-
tory exchange ratio $1.10; and (4) rating of perceived exer-
tion $18.23

Experimental Measurements

With the subject in shorts and T-shirt, we measured body
mass using a calibrated electronic Toledo scale (model 8134,
Toledo Scale, Toledo, OH). Body composition was measured
using a Lunar dual-energy X-ray absorptiometer (DEXA) (Lu-
nar Corp, Madison, WI). The subject was scanned in a hospital
gown after removing all jewelry. He was positioned supine on
the DEXA scanning surface with hands palms down, fingers
together, and arms tucked against hips. After the scan, the
subject remained on the DEXA scanning surface. The same
technician then measured resting blood pressure twice using a
sphygmomanometer and standard stethoscope. The 2 measure-
ments were averaged for statistical analysis.

Lower leg volume was determined by means of 6 anthro-
pometric measurements and 2 skinfold measurements taken
from the right leg while the subject stood erect in the anatom-
ical position. We used a Gulick II measuring tape (Country
Technology Inc, Gays Mills, WI) to measure leg circumference
at 908 to the longitudinal axis of the lower leg. The 6 sites
were the minimal ankle circumference, middle-calf circumfer-
ence, half the distance between the ankle and calf points, sub-
patellar circumference, half the distance between the calf and
subpatellar circumference, and the knee joint-line circumfer-
ence. We measured skinfold thickness using Lange calipers
(Beta Technology Inc, Santa Cruz, CA) at the medial and lat-
eral sites of the maximal mid-calf circumference. Tibial and
femoral intercondylar diameters were measured using anthro-
pometric calipers. Three measurements were taken at each site,
and the mean values were used in the calculation of lower leg
volume.24

Muscle biopsies were obtained from the superficial portion
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of the vastus lateralis using the procedures outlined by Berg-
ström,25 with suction applied to ensure adequate sample size.26

After the muscle sample was removed from the needle, it was
immediately frozen in liquid nitrogen and stored at 2708C
until analysis. Tissue samples were later dissected for removal
of connective tissue, freeze dried, powdered, and analyzed for
adenosine triphosphate (ATP), Cr, phosphocreatine (PCr), and
total creatine (TCr) concentrations.27 Total creatine was cal-
culated as the sum of the PCr and Cr concentrations.

Anterior Compartment Pressure Measurement

After the muscle biopsy was collected, ACP was measured
using a Stryker Intracompartmental Pressure Monitor System
(Stryker Instruments, Kalamazoo, MI). Subjects were in a su-
pine position for all compartment pressure measurements. A
rolled towel supported the subject’s knee in 108 of flexion,
with the ankle in a neutral position and the first toe of the foot
pointed vertically.28 The subject was asked to completely relax
the lower leg to avoid producing excessive tissue-fluid pres-
sure. We calibrated the Stryker System before insertion ac-
cording to guidelines provided by the manufacturer.

The area of skin that was penetrated by the catheter was
sterilized with Betadine solution (The Purdue Frederick Co,
Norwalk, CT) and anesthetized with 0.5 mL of 1% lidocaine
and 0.5 mL of 0.5% bupivicaine hydrochloride. The catheter
was inserted into the anterior compartment 15 cm distal to the
tibial tuberosity and 2 cm lateral to the tibial crest. The skin
and fascia of the lower leg were pierced at approximately a
308 angle to the long axis of the leg. The Stryker System was
then directed superiorly at an approximate angle of 458 until
it was situated 1 to 4 cm into the anterior compartment. The
syringe within the pressure monitor was filled with a saline
solution that provided a gradient for the pressure monitor to
read. Once the catheter was inserted into the anterior com-
partment, the pressure was allowed to stabilize, and the value
was recorded from the monitor display.

After the pressure was measured, the catheter was removed
and the subject began exercising. The subject ran at approxi-
mately 50% of V̇O2max for a 2-minute warm-up. Thereafter,
the intensity was increased to 80% of V̇O2max, and the subject
ran for 20 minutes. Immediately after the run, the subject po-
sitioned himself supine on an examination table and the cath-
eter was reinserted. The time it took for the subject to stop
running and have the catheter reinserted was approximately 10
to 15 seconds. Anterior compartment pressure was recorded
immediately postexercise and at each minute for 15 minutes
postexercise.

Creatine Supplementation

Each subject in the high-dose group was given Cr mono-
hydrate (Nutrasense, Shawnee Mission, KS) in tablet form in
a dose of 0.3 g Cr·kg body mass21·d21 for 7 days followed by
a 28-day period of 0.03 g Cr·kg body mass21·d21. Each subject
in the low-dose group was given 35 days of Cr monohydrate
in a dose of 0.03 g Cr·kg body mass21·d21. These dosages
were based on the work of Hultman et al.29 The subjects con-
sumed the Cr supplement in 2 to 4 equal doses with water
throughout the supplementation period. Subjects were instruct-
ed to limit caffeine intake during the entire study because this
substance has been shown to interfere with the physiologic
mechanism causing the ergogenic action of Cr loading.30,31

After the 35-day supplementation period, subjects discontin-
ued Cr supplementation for 28 days. All subjects continued
with their normal training regimens throughout the study. We
elected to not have a placebo group based on prior research
from our laboratory demonstrating no change in ACP during
34 days of placebo supplementation.20

Statistical Analysis

We calculated descriptive statistics, including means and
standard deviations, for all data. A 3-factor (group-by-period
by-time) analysis of variance with repeated measures on period
and time was used to identify significant differences in ACP.
A 2-factor (group-by-period) analysis of variance was used to
determine significant differences in the remaining dependent
variables. Post hoc paired t tests were performed to identify
differences among the means when significant F values were
obtained. Pearson product moment correlations were calculat-
ed to determine if there were any significant relationships
among the dependent variables. Significance was set at P #
.05 for all statistical tests.

RESULTS

Physical Characteristics and Maximal Aerobic
Power

We observed no significant differences between the high-
dose and low-dose groups for any physical characteristics or
maximal aerobic power (high-dose group age 5 24.9 6 3.2
years, height 5 69.5 6 2.5 cm; low-dose group age 5 24.1
6 3.2 years, height 5 69.5 6 1.6 cm). Maximal aerobic power
was 45.5 6 5.1 mL·kg21·min21 for the high-dose and 48.5 6
3.9 mL·kg21·min21 for the low-dose groups.

Body Mass, Body Fat, Leg Volume, and Blood
Pressure Measurements

We found no statistically significant differences (F3,11 5
2.48, P ..05) between groups for body mass at baseline, 7
days or 35 days of Cr supplementation, or at 28 days post-
supplementation. Body mass increased from baseline to 7 days
of supplementation by 1.4 kg in the high-dose group and by
0.4 kg in the low-dose group (Table 1). The increase in body
mass was retained throughout the 35-day supplementation pe-
riod in both groups. The high-dose group demonstrated an
overall increase in body mass from baseline to 35 days of
supplementation of 1.9 kg, while the low-dose group showed
an overall increase of 1.5 kg throughout this period. No sta-
tistically significant differences (F3,11 5 2.56, P . .05) be-
tween groups for percentage of body fat at any of the mea-
surement times were noted (Table 1). There were also no
statistically significant differences (F3,11 5 1.45, P . .05) in
leg volume at baseline, 7 days and 35 days of supplementation,
and 28 days postsupplementation (Table 1). Leg volume did,
however, show an increase from baseline in the high-dose
group of 12.1 mL and 26.0 mL after 7 days and 35 days of
supplementation, respectively. No statistically significant
differences for systolic (F3,11 5 0.55, P . .05) or diastolic
(F3,11 5 0.45, P . .05) blood pressures were found between
groups at baseline, 7 days and 35 days of supplementation,
and 28 days postsupplementation, yet there was a gradual in-
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Table 1. Body Mass, Body Fat, Leg Volume, Systolic Blood Pressure, and Diastolic Blood Pressure at Baseline and After 7 and 35
Days of Creatine Supplementation (Supp), and 28 Days of No Supplementation (No Supp)*

Baseline 7 d Supp 35 d Supp 28 d No Supp

Body mass (kg)

High-dose group
Low-dose group

82.2 6 10.4
74.9 6 7.6

83.6 6 10.3
75.4 6 7.2

84.1 6 10.5
76.4 6 7.9

85.6 6 10.7
76.7 6 8.3

Body fat (%)

High-dose group
Low-dose group

18.7 6 6.4
15.0 6 4.4

19.0 6 6.8
15.5 6 5.0

19.0 6 5.3
15.2 6 5.6

17.2 6 5.2
15.1 6 6.3

Leg volume (mL)

High-dose group
Low-dose group

1025.5 6 226.4
969.9 6 195.2

1037.6 6 222.7
959.1 6 191.6

1051.5 6 232.9
975.4 6 187.9

1031.7 6 232.9
981.5 6 211.0

Systolic blood pressure (mm Hg)

High-dose group
Low-dose group

114.4 6 6.7
112.8 6 5.3

115.9 6 9.1
117.3 6 7.1

117.4 6 7.9
120.8 6 6.5

121.0 6 4.8
117.4 6 8.9

Diastolic blood pressure (mm Hg)

High-dose group
Low-dose group

70.8 6 7.0
73.5 6 7.2

72.8 6 10.5
74.6 6 8.2

74.5 6 7.9
75.5 6 6.7

77.0 6 8.9
75.6 6 8.2

*No significant differences between groups were found for any of the dependent variables. Values are mean 6 SD.

Table 2. Anterior Compartment Pressures (mm Hg) Measured at Baseline, 7 Days and 35 Days of Supplementation (Supp), and 28
Days of No Supplementation (No Supp) for High-Dose and Low-Dose Groups and Combined*

Baseline 7 d Supp 35 d Supp 28 d No Supp

Preexercise

Low-dose group
High-dose group
Combined

18.4 6 8.2
17.0 6 6.2
17.7 6 7.0a

26.6 6 15.7
24.1 6 6.5
26.3 6 11.5b

20.1 6 5.9
23.0 6 6.3
21.6 6 6.1a,b

24.4 6 3.1
20.8 6 5.7
22.5 6 4.9a,b

Immediately postexercise

Low-dose group
High-dose group
Combined

57.1 6 19.8
47.5 6 22.7
52.3 6 21.2a

69.1 6 22.3
84.0 6 23.8
76.6 6 23.6b

62.0 6 26.1
90.1 6 34.2
76.1 6 32.8b

66.4 6 21.7
63.1 6 24.2
64.7 6 22.3a,b

1 min postexercise

Low-dose group
High-dose group
Combined

37.6 6 22.1
30.4 6 11.6
34.0 6 17.5a

50.6 6 17.9
60.9 6 23.3
55.8 6 20.8b

43.4 6 16.6
59.3 6 33.0
51.3 6 26.5b

44.4 6 18.9
47.6 6 22.9
46.1 6 20.5b

5 min postexercise

Low-dose group
High-dose group
Combined

25.1 6 15.9
23.5 6 7.0
24.3 6 11.9a

38.3 6 15.1
43.4 6 20.4
40.8 6 17.5b

27.6 6 11.5
41.3 6 26.9
34.4 6 21.2a,b

33.4 6 16.2
32.9 6 12.4
33.1 6 13.8a,b

10 min postexercise

Low-dose group
High-dose group
Combined

22.5 6 12.3
21.6 6 5.5
22.1 6 9.2a

32.1 6 11.7
37.1 6 18.8
34.6 6 15.3b

25.6 6 9.2
35.0 6 26.1
30.3 6 9.5a,b

29.8 6 13.7
33.4 6 15.9
30.3 6 12.8a,b

15 min postexercise

Low-dose group
High-dose group
Combined

19.9 6 10.4
20.6 6 5.7
20.3 6 8.1a

29.5 6 10.0
31.5 6 14.4
30.5 6 12.0a

23.5 6 7.4
31.8 6 21.0
27.6 6 15.8a

25.9 6 12.2
27.6 6 10.1
26.8 6 10.8a

*Means with the same letter are not significantly different. Values are means 6 SD.

crease in both of these measurements throughout the supple-
mentation period (Table 1).

Anterior Compartment Pressure Measurements

We found no significant differences between groups for
compartment pressures (F2,54 5 .96, P . .05) at baseline, 7
days and 35 days of supplementation, and 28 days postsup-
plementation. However, the period-by-time interaction was

significant (F2,54 5 318, P , .05). Therefore, the treatment
groups were combined and the data are reported as one group
(Table 2). Preexercise ACP increased significantly from base-
line to 7 days of supplementation. Although still elevated,
preexercise ACP was not significantly different from baseline
at 35 days of supplementation and 28 days postsupplementa-
tion. Immediate postexercise ACP increased significantly from
baseline to 7 days of supplementation by 24.3 mm Hg. Im-
mediate postexercise ACP remained significantly elevated
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Table 3. Creatine (Cr), Phosphocreatine (PCr), Total Creatine (TCr), and Adenosine Triphosphate (ATP) concentration (mmol·kg21 dm)
of Vastus Lateralis Muscle at Baseline, 7 Days and 35 Days of Supplementation (Supp), and 28 Days of No Supplementation (No
Supp)

Baseline 7 d Supp 35 d Supp 28 d No Supp

Cr

High-dose group
Low-dose group

45.0 6 2.7a

44.9 6 1.8a

50.6 6 2.0b

47.0 6 1.6b

51.6 6 1.3c

48.1 6 1.7c

47.6 6 2.0d

45.2 6 1.6d

PCr

High-dose group
Low-dose group

83.5 6 3.0a

84.0 6 3.0a

91.0 6 2.0b

87.9 6 1.8a

92.4 6 2.1c

90.5 6 1.3a

87.6 6 2.1d

86.0 6 1.7a

TCr

High-dose group
Low-dose group

128.5 6 3.1a

128.8 6 3.1a

141.6 6 2.6b

134.8 6 1.8a

144.0 6 2.0c

138.5 6 1.4a

135.2 6 3.3d

131.2 6 2.2a

ATP

High-dose group
Low-dose group

25.6 6 1.3a

25.5 6 1.0a

25.6 6 1.4a

26.4 6 1.6a

26.5 6 1.3a

25.4 6 1.1a

25.6 6 1.0a

25.0 6 1.0a

*Means with the same letter are not significantly different. Values are means 6 SD.

from baseline at 35 days of supplementation. Immediate post-
exercise ACP decreased at 28 days postsupplementation and
was not significantly different from the baseline measurement.
At 1 minute postexercise, ACP increased significantly above
baseline at 7 days and 35 days of supplementation and 28 days
postsupplementation by 21.8, 17.3, and 12.1 mm Hg, respec-
tively. The increase in 5-minute postexercise ACP from base-
line to 7 days of supplementation of 16.5 mm Hg was signif-
icant. No other significant differences were found in 5-minute
postexercise ACP after 35 days of supplementation and 28
days postsupplementation when compared with baseline. At
10 minutes postexercise, ACP increased significantly from
baseline to 7 days of supplementation by 12.6 mm Hg. We
noted no other significant differences in 10-minute postexer-
cise ACP at 35 days of supplementation or at 28 days post-
supplementation when compared with baseline. There was no
significant difference in 15-minute postexercise ACP at any
measurement time.

Muscle Tissue Analysis

The time effect for muscle Cr (F3,12 5 72.9, P , .05), PCr
(F3,12 5 163.4, P , .05), and TCr (F3,12 5 184.9, P , .05)
concentrations within both groups was significant (Table 3).
For the high-dose group, muscle Cr increased significantly
from baseline to 7 days and 35 days of supplementation. We
noted no significant difference in Cr between baseline and 28
days postsupplementation. For the low-dose group, Cr in-
creased significantly from baseline to 7 days and 35 days of
supplementation. After 28 days postsupplementation, Cr was
not significantly different from baseline. There was a signifi-
cant increase in PCr in the high-dose group from baseline to
7 days and 35 days of supplementation and 28 days postsup-
plementation. For the low-dose group, PCr increased signifi-
cantly from baseline to 7 days and 35 days of supplementation,
but no significant difference was seen between baseline and
28 days postsupplementation. The TCr increased significantly
in the high-dose group from baseline to 7 days and 35 days
of supplementation and 28 days postsupplementation. The
low-dose group showed a significant increase in TCr from
baseline to 7 days and 35 days of supplementation, but no
significant difference was noted between baseline and 28 days
postsupplementation. The ATP was not significantly different

for any of the measurement times between (F3,12 5 2.03,
P . .05) or within groups (F3,12 5 1.07, P . .05).

Relationships Among Dependent Variables

We found no significant correlations among any of the mea-
sured dependent variables. These included measures of muscle
Cr, PCr, TCr, body mass, blood pressure, lower leg volume,
and resting and postexercise ACP.

DISCUSSION

Our principal intentions were to assess the effects of 35 days
of Cr supplementation, followed by a 28-day period of no
supplementation, on ACP of the lower leg at rest and after
exercise. The data from this study indicate that Cr supplemen-
tation can significantly increase resting and postexercise ACP
above presupplementation levels; ACP begins to return to nor-
mal following a 28-day period of no supplementation.

Measuring compartment pressures after the sport activity
that may be responsible for increasing those pressures may be
the optimal method for identifying exercise-induced chronic
compartment syndrome.4 Pedowitz et al32 formulated criteria
based on intramuscular ACP recorded with a slit catheter after
exercise in 210 muscle compartments without chronic com-
partment syndrome. For abnormally elevated compartmental
pressures, they recommended criteria of (1) a 1-minute post-
exercise pressure of $30 mm Hg, or (2) a 5-minute postex-
ercise pressure of $20 mm Hg. According to these criteria,
the mean pressures recorded in the high-dose and low-dose
groups (and the combined group data) at the baseline mea-
surements were within the normal limits for 1 minute and 5
minutes postexercise. However, after 7 days of Cr supplemen-
tation, the preexercise and postexercise measures were abnor-
mally elevated. Furthermore, after 35 days of supplementation,
preexercise and postexercise pressures remained abnormally
elevated and exceeded the normal criteria. Pedowitz et al32

suggested that compartment pressures measured 15 minutes
after exercise should return to normal preexercise levels. De-
spite declining pressures after exercise at 7 days and 35 days
of supplementation, pressures remained elevated above nor-
mal. After 28 days of no Cr supplementation, ACP was not
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significantly different from baseline for any of the measure-
ment times except 1 minute postexercise.

Critical to this investigation was the use of Cr supplemen-
tation to establish an increase in muscle Cr, PCr, and TCr and
then examining the ACP. Both groups had significant increases
in these dependent measures from baseline at 7 days and 35
days of supplementation, and the values were comparable with
previously reported data from our laboratory.20 The changes
in the intramuscular metabolites agree with previous findings.
For example, Harris et al33 showed an approximate 20% in-
crease in PCr in subjects who were supplemented with 5 g of
Cr 4 to 6 times per day. Additionally, Hultman et al29 deter-
mined that 20 g of Cr for 6 days significantly elevated the TCr
and that the ingestion of 2 g Cr·d21 for 30 days helped main-
tain the elevated TCr levels.

While the mechanism for creatine’s inducing an increase in
ACP is not known, we offer the following hypothesis. After
creatine is ingested in supplement form, blood creatine con-
centration increases.34 The transport of creatine from the blood
into the muscle fiber requires the cotransport of sodium.35 As
long as the blood creatine concentration is elevated, creatine
is taken by the muscle fiber until the tissue becomes loaded
with creatine and creatine uptake decreases. After creatine sup-
plementation, total body mass increases, which has been attri-
buted to either an increase in total body water10,29 or an in-
crease in fat-free mass.10,31,36 Creatine uptake may contribute
to increased water uptake into the muscle fiber during supple-
mentation, which may result in swelling of the muscle fiber.
While the mechanism for inducing protein synthesis during Cr
supplementation remains unclear, Cr has been demonstrated to
increase skeletal and cardiac protein synthesis.37

Due to the rigidity of the anterior compartment of the lower
leg, an increase in water content or de novo protein synthesis
in the muscle fiber will likely result in higher compartment
pressures, both at rest and after exercise. Previous researchers
have found a 20% increase in tissue volume of the lower leg
compartments during exercise. This increase results from the
increased blood flow to that region.38,39 If that particular com-
partment is unable to allow for this exercise-induced increase
in fluid volume, pressure will rise within the osteofascial
space.40

Individuals suffering from compartment syndrome may
complain of lower extremity aching, cramping, a burning pain,
or tightness in the affected compartment.40 Complaints of
tightness and burning pain in the region of the anterior com-
partment during the exercise protocol were noted in subjects
from both groups after Cr supplementation and persisted for
approximately 5 to 10 minutes after exercise. Consequently,
these findings suggest that despite the potential ergogenic ben-
efits of Cr supplementation, the risk of abnormally elevating
ACP may contribute to placing those individuals at a higher
risk for developing compartment syndrome.

The changes in body mass and percentage of fat observed
in the present investigation were similar to those observed pre-
viously in our laboratory.20 While resting blood pressure and
lower leg volume tended to increase with Cr supplementation,
the lack of statistical significance was likely due to the intra-
individual variability. Future investigations should focus on
the effects of Cr supplementation on these dependent mea-
sures, as this is the second investigation that has demonstrated
a trend toward increased blood pressure and higher leg vol-
ume.

The lack of significant correlations among the major depen-

dent variables was disappointing but not surprising. Several
factors, including the physical characteristics of the surround-
ing tissues, the fluid volume of the interstitial space, and the
total amount of fluid in the cells, can contribute to elevations
in compartment pressure.41 While our subjects were physically
active, the individual variability in those factors that would
predispose one to elevated compartment pressures likely con-
tributed to a lack of significant correlations among intramus-
cular Cr, PCr, or TCr and anterior compartment pressure.

In response to the changes in anterior compartment pressure
reported here and previously,20,21 it is extremely important that
all sports medicine personnel be aware of this potentially neg-
ative side effect associated with Cr supplementation. When
evaluating lower leg pain, information about Cr supplemen-
tation should be obtained from the patient. This may provide
insight into treatment options. For example, cessation of Cr
supplementation may alleviate the lower leg pain before more
invasive medical procedures are required. In order to elucidate
the influence of Cr supplementation on ACP and potential
complications, future investigations into such issues as nerve
conduction and blood flow should be performed.
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