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Transition and Subacute Care
Cryotherapy Techniques

In Chapters 5 and 13, we discussed the differences be-
tween cryotherapy for immediate care and for transition
and post-immediate care. In Chapter 5, we discussed rest,
ice, compression, elevation, stabilization (RICES) applica-
tion techniques for immediate care. In this chapter, we
present application techniques for transition and post–im-
mediate care.

Acute transition care begins once secondary injury
stops. The goal is to facilitate therapeutic exercise by
numbing the body so that active exercise can proceed pain
free. The two most common methods for local numbing
are ice water immersion and ice massage. Occasionally an
ice bag is used; its construction and application are cov-
ered in Chapter 5.

ICE WATER IMMERSION

Ice water immersion also called ice bath immersion and
sometimes inappropriately called ice water submersion, is
not simply immersing an extremity in a pail of ice water.
Although proper use of the technique is not complicated,
there are a few tricks that improve its usefulness:

• Use a container that is large enough for the extremity
to fit but that is not big and bulky. Also, a plastic or
rubber container works better than a metal container.
Because the metal container gets very cold, it is painful
if the extremity comes in contact with the edge of the
metal container.

• Fill the container with ice first and then add water.
This will result in a bath temperature between 32�F
and 34°F (0° and 1�C). Warmer water may be less
painful during the initial treatment, but does not numb
the tissue as well.1

• Help the patient adapt to the initial cold pain. She may
become discouraged with the treatment if you leave her
alone to think about the pain. Here are strategies that
will diminish the pain sensation.

OPENING SCENE

After reading about cryokinetics in the previous chapter, you decide to give it a try on

Andrew, one of your patients, who suffered a second-degree ankle sprain yesterday.

You prepare the container of ice water and slowly have him immerse his foot in the

slush. You are not prepared for what happens next! He lifts his leg out of the water

and yells, “This is too cold!” You have read about how effective cryokinetics is and

you want to continue the treatment. What can you do to help Andrew get through the

session effectively?

• Give the patient a choice before beginning the
treatment. For example, “We can use cryokinetics,
which will be quite painful during the initial im-
mersion but will get you back in 2–4 days. Or we
can use the traditional heat treatments, which will
not be painful and get you back in 2–3 weeks.
Which would you prefer?”

• Assure the patient that subsequent bouts of this
session and subsequent sessions will be much less
painful.2 Point out that after a few days, she will
feel little or no pain from the cold.

• Use a toe cap when treating foot, ankle, or lower
leg sprains (Fig. 14.1). It will minimize the pain if
worn during immersion.3,4 Most of the pain during
ankle immersion is in the toes. The toe cap keeps
the toes warm—and, therefore, relatively pain
free—but has no effect on the uncovered portions
of the foot and ankle.4 Thus it does not interfere

FIGURE 14.1. A neoprene toe cap helps decrease pain during ice water
immersion.

96126_CH14.qxd  7/3/07  2:45 PM  Page 239



240 Part V • Therapeutic Heat and Cold

with the benefits of the treatment. Patients are
much more comfortable with a toe cap than with-
out it.

• Talk to the patient continuously during the initial
immersion.5 Any topic that will take her mind off
the cold is appropriate. It doesn’t matter if you ex-
aggerate or downplay the potential pain; just talk
about something.5

• Make sure the patient goes through multiple im-
mersion bouts during the first session. Subsequent
bouts are much less painful than the first immer-
sion.2 After realizing this, patients are more likely
to continue the treatments.

ICE MASSAGE

Ice massage is massage with ice, consisting of stroking a
body part (usually a muscle) with a large ice cube or “ice
pop” (6–8 oz). Here are tips for using ice massage:

• Prepare ice cubes or ice pops by freezing water in paper
drinking cups. The only difference between the two is
that one has a tongue depressor inserted before freez-
ing (Fig. 14.2).

• To keep the patient from eating the ice, put a few
drops of liquid soap into the cup before freezing.

• Massage the muscle by grasping the ice cube with
a towel or the tongue depressor handle and slowly
stroking the muscle (Fig. 14.3a). Discontinue
when the muscle is numb (10–20 min).

• Numbness can be increased by adding resistance to
the massage.6 Do this by placing a 5–10 lb Olympic
plate weight over the ice cube. Use the weight as a
handle to maneuver the ice over the muscle (Fig.
14.3b).

FIGURE 14.2. Preparing an ice massage ice pop by inserting a tongue
depressor into the water before freezing. Note the tape used to hold
the handle in the center during freezing.

FIGURE 14.3. (a) Ice massage with an ice pop. (b) Ice massage with
an ice cube with a plate weight to add pressure to the area for
faster numbing.

A

B
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STEP 1:  FOUNDATION

A. Definition. Cryokinetics is a combination of cold ap-
plications and active exercise. (Fig. 14.4).7

B. Effects
1. Cold decreases pain and arthrogenic muscle inhi-

bition, thus allowing exercise.
2. Ice moderates arthrogenic muscle inhibition.
3. Exercise stimulates increased blood flow.
4. Exercise reestablishes neuromuscular function-

ing.
5. Stresses induced by exercise influence collagen

deposition and fiber orientation during repair.
C. Advantages

1. It allows exercise much sooner than normally
would be the case.

2. Exercise
a. Retards muscular atrophy
b. Retards neural inhibitions
c. Reduces swelling dramatically through mus-

cular milking action
3. Ice is inexpensive; exercise is free.

D. Disadvantages
1. The extreme cold is very painful during the ini-

tial ice immersion of the first session. (The pa-
tient usually adapts, and subsequent immersions
of the specific body part are not as painful.)

2. Melting ice can be messy.
E. Indications

1. Ankle sprains
a. Cryokinetics is more effective on ankle

sprains than any other injury.
b. Cryokinetics is more effective on ankle

sprains than any other technique for treating
the ankle.

2. Finger sprains
3. Shoulder sprains
4. Other joint sprains

F. Contraindications
1. Any exercise or activity that causes pain.
2. Use of ice on a person who is hypersensitive to

cold.
G. Precautions

1. Pain must be used as a guideline. The patient
should not consciously or willfully overcome or
gut out pain.

2. When treating lower extremity injuries, the pa-
tient might limp if he is not regularly reminded to
refrain from limping. Limping could lead to over-
use injuries to surrounding and contralateral
structures.

3. There may be an increase in pain 4–8 hr after
treatment.

STEP 2:  PREAPPLICATION TASKS

A. Make sure cryokinetics is the proper modality for this
situation.
1. Reevaluate the injury or problem. Make sure you

understand the patient’s condition.
2. If cryokinetics was applied previously, review the

patient’s response to that treatment.
3. Confirm that the objectives of therapy are com-

patible with cryokinetics.
4. Make sure cryokinetics is not contraindicated in

this situation.
B. Preparing the patient psychologically

1. Explain the four sensations that the person will
go through during ice immersion:
a. Pain will be very intense during the first ap-

plication but will lessen considerably during
subsequent treatments.

b. Warming (in some patients)
c. Ache or tingling
d. Numbness or relative anesthesia

2. Explain that the advantages of the treatment
compensate for the discomfort (exercise will be

Application of Cryokinetics for Joint Sprains

FIGURE 14.4. In a cryokinetics treatment, a patient actively exercises
after undergoing cold-induced numbing.
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possible, so rehabilitation will proceed much
more quickly.)

C. Preparing the patient physically
1. Remove necessary clothing (if ice massage is

used, the ice will melt and create a puddle of
water).

2. Position the patient so he is comfortable.
D. Equipment preparation

1. Have a container and ice or an ice pop available.
2. A toe cap is helpful, but not necessary.
3. Have a towel if ice massage is used, to sop up the

melting ice.

STEP 3:  APPLICATION PARAMETERS

A. Procedures
1. Numb the body part by applying ice to the in-

jured area.
a. Immersion in ice water is preferred, but if

that method is not possible, use
i. Massage with ice cubes (made in 6–8 oz

paper cups)
ii. Ice bag (ice in a plastic bag)

iii. Ice packs (ice folded in a towel)
b. The ice application lasts through four sensa-

tions (listed in step 2) and takes 10–20 min.
i. The patient’s sensation is more impor-

tant than the length of application.
When the patient reports numbness,
begin exercising; continued cold appli-
cation wastes time.

ii. Some people (10–20%) cannot judge
when they are numb. If the patient does
not report numbness after 20 min (5
min when renumbing), assume that pain
is sufficiently decreased and proceed
with the exercise phase of the treatment.

c. Help the patient endure the initial cold pain.
He might become discouraged if left alone to
think about the pain. Avoid this by talking
continuously during the initial immersion to
distract attention from the discomfort.5

d. Use a toe cap when treating lower limb in-
juries. It will substantially reduce pain.

e. Alternative: If cold applications fail to pro-
vide enough pain relief for exercise, try tran-
scutaneous electrical nerve stimulation
(TENS) or neuromuscular electrical stimula-
tion (NEMS).

2. Exercise the area, as explained later in this step,
for as long as it remains numb (about 3 min).

3. Reapply the ice until numbness is again reached
(3–5 min).

4. Exercise the injured area, alternating with ice im-
mersion and numbness at least five times during
each treatment.

5. Exercising, not the ice, causes rehabilitation.
Remember, numbing serves no purpose other
than to allow the body part to exercise actively.

6. Principles of cryokinetic exercises
a. All exercise should be

i. Active—performed by the patient
ii. Progressive—increasing in both inten-

sity and complexity
iii. Pain free—Never use an exercise or mo-

tion that causes pain. If a particular ex-
ercise does cause pain, return to the for-
mer activity level.

b. Exercise as long as the body part is numb,
usually 2–3 min. As the numbness begins to
wear off, reapply the cold. (Renumbing will
take only 3–5 min.)

c. Begin with simple range-of-motion (ROM)
activities and progress through full activity
or sport-specific drills.

d. Exercise must be performed without pain
and in a normal, rhythmic, coordinated fash-
ion.

e. Constantly encourage the patient to progress
to the next level of activity (as long as all ex-
ercises are performed properly). With some
injuries, progression through full activity
will take place in a single treatment session;
but for others, it may take a week or more.

f. The time spent performing an activity or the
number of repetitions is not important. The
key to cryokinetics is the ability to perform
exercise of increasing difficulty properly and
without pain.

7. An exercise progression for an ankle sprain can
be used as a model for similar progressions for
other joints. The exercise progression begins
with a basic ROM movement and successively be-
comes more difficult until full activity is
achieved. For an athlete, this means full sport ac-
tivity, without restrictions.
a. Non-weight-bearing ROM (Fig. 14.5a)

i. Perform plantar flexion, dorsiflexion,
inversion, eversion, and circumduction
(pointing toes to ground, toward nose,
to right, to left, and moving in a circle)
with the ankle to the limits of motion
and/or pain. Exercises such as writing
the alphabet with the big toe or picking
up a marble with the toes are other ways
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of requiring the patient to go through an
active ROM.8

ii. Move on to the next step when full pain-
free ROM is achieved.

b. Bearing weight
i. The patient stands with most of his

weight on the uninjured leg. He then
slowly shifts his weight back and forth
between the uninjured and the injured
leg, while progressively bearing more
weight on the injured leg.

ii. When he can bear his full body weight
on the injured leg, progress to the next
step.

c. Weight-bearing ROM
i. With his weight on both legs (Fig.

14.5b), perform plantar flexion and dor-
siflexion on the ankle by alternatively
crouching and raising up on the toes.

ii. If dorsiflexion is difficult or extremely
limited, have him perform Achilles ten-
don (heel cord) stretches (Fig. 14.6) as
part of each subsequent treatment ses-
sion.8

d. Walking
i. Begin with short steps (heel to toe) and

walk straight ahead, gradually lengthen-
ing the steps (Fig. 14.7). Once normal
stride length is achieved, walk in gentle

arcs or large circles. Progress to making
sharper cuts on turns.

ii. Do not allow the patient to limp.
(a) Limping is subconscious, and sim-

ply telling him not to limp will not
help. You must constantly supervise
the walking (and subsequent run-
ning), looking for limping or any

FIGURE 14.5. (a) Begin cryokinetic exercising with non-weight-bearing active range-of-motion exercises. (b) Progress to weight-bearing ROM ex-
ercises with crouching and toe raises, and then shift weight back and forth between injured and uninjured foot.

A B

FIGURE 14.6. Achilles tendon (heel cord) stretching is indicated if the
patient lacks dorsiflexion.
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other unnatural gait pattern. If
limping persists, work with him to
eliminate it.

(b) If the limb is sufficiently numbed
and he still experiences pain during
walking or running, he is not ready
for this level of activity and should
return to a former activity level
(short-step walking or weight-bear-
ing ROM).

(c) Limping can also occur if the pa-
tient has one shoe on and one off; be
sure both shoes are off before the
patient begins to walk.

e. Strengthening the ankle muscles
i. Perform inversion, eversion, and dorsi-

flexion on an ankle machine (Fig. 14.8)
or with a weighted boot, using the daily

adjustable progressive resistive exercise
(DAPRE) technique.9,10 Plantar flexion
exercises on a weight machine are not
necessary. Walking and normal toe
raises are adequate to develop plantar
flexion strength.

ii. Perform the muscle-strengthening exer-
cises once a day, after one of the cryoki-
netic sessions. Using cold applications
before or during weight training is un-
necessary.

f. Jogging
i. Once the patient can walk briskly, with

turns and without pain or limping, grad-
ually increase speed until he is jogging.
Initial jogging should be slow and
straight ahead. As tolerance increases,
progress to jogging in a lazy S or figure-
eight pattern, then a sharp Z pattern.

ii. A hallway is a convenient location for
jogging. The patient can begin the S pat-
tern jogging with large sweeps from side
to side in the hallway (Fig. 14.9). The S
is gradually tightened until the pattern is
a sharp Z. Progress to sprinting, hop-
ping, and jogging.

g. Hopping and jumping (performed simulta-
neously with sprinting)

i. Any type of hopping and jumping is ac-
ceptable, as long as it is pain free. We
like the four-square program11 because it
provides excellent guidelines for pro-
gressing through hopping and jumping
with increasing complexity (Fig. 14.10).
Make a large plus sign (�) on the floor
with adhesive tape. Instruct (and
demonstrate if necessary) the patient to
jump from square to square (delineated
by the plus sign) in the following pro-
gression, as tolerated: both feet forward
and back, side to side, then diagonally;
one foot (injured) forward and back,
side to side, then diagonally. Progress
from short, shallow hops to long, high
hops.

ii. After the patient has mastered the four-
square program, have him hop on the
injured foot back and forth across a
crack, a taped line, or an imaginary line
in the floor while progressing forward
across the room (Fig. 14.11).

h. Sprinting (performed simultaneously with
hopping and jumping)

FIGURE 14.7. Walking begins with baby steps (heel to toe as shown)
and progresses to medium-length steps and then to large steps.

FIGURE 14.8. Resistive ankle strengthening begins as soon as the pa-
tient can walk. Ankle strengthening is done without numbness, after a
cryokinetic session. (Courtesy of Jody Brucker.)

96126_CH14.qxd  7/3/07  2:45 PM  Page 244



245Chapter 14 • Application Procedures: Post–Immediate Care Cryotherapy

i. Begin with short (5–10 yd.) straight-
ahead, slow sprints. Start and stop
slowly at first, then progress gradually to
distinct starts and stops (e.g., an explo-
sive push-off and stopping on a dime).

ii. Progress to sprinting in a lazy S or fig-
ure-eight pattern, then in a sharp Z pat-
tern.

i. Hopping and sprinting without ice numbing.

Gradually increase the duration of hopping,
jumping, and sprinting beyond the period of
numbing until the patient can perform these
activities without the aid of numbing.

j. Ankle taping
i. The ankle should be taped during the

following phases of team drills and prac-
tices (Fig. 14.12). During earlier phases
of cryokinetic exercising, the ankle need

FIGURE 14.9. Jogging begins slowly and straight ahead. It progresses to (a) lazy S and (b) sharp Z patterns. Speed increases until the patient is
jogging.

A B

FIGURE 14.10. Four-square hopping exercises include hopping forward and back, side to side, in a square, and diagonally—first using both feet
and then using only the injured foot. Patients should perform the exercises in the order given here, mastering each exercise before performing the
next exercise.

Hop forward and back;
1 - 2 - 1 - 2, etc.

2

1

Hop side to side;
1 - 2 - 1 - 2, etc.

1

Hop four square;
1 - 2 - 3 - 4 -1, etc. 
1 - 4 - 3 - 2 -1, etc.

2

1

Hop forward and back;
1 - 2 - 3 - 1, etc.
1 - 3 - 2 - 1, etc.

2 3 2

3

4

2

2 4

1

Hop side to side;
1 - 2 - 3 - 1, etc.
1 - 3 - 2 - 1, etc.

1

Hop crisscross:
1 - 2 - 3 - 4 -1, etc.
1 - 4 - 3 - 2 -1, etc.

3

1

3
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not—in fact, should not—be taped. The
earlier exercises are performed indoors,
on a smooth surface (such as a hall floor)
where there is little chance of reinjury.

ii. Taping is unnecessary; in fact, it will in-
terfere with treatment. If you tape the
ankle before numbing, the tape will in-
sulate the ankle and thereby reduce the
effects of the ice. If you tape the ankle
after numbing it, you will waste valuable
exercising time. You only have 2–3 min
of numbness to work with.

k. Team drills
i. Team drills are a natural progression

from hopping, jumping, and sprinting.

Begin them at half speed, then progress
to three-quarter speed, and finally to full
speed (Fig. 14.13).

ii. As with all aspects of cryokinetics, pay
particular attention during team drills
and practice to how the patient per-
forms. All activities must be performed
with proper mechanics. Any pain, hesi-
tancy, or irregular movement indicates
he is not ready for the complexity of the

FIGURE 14.11. A line-hopping exercise involves hopping back and forth across a center line, on the injured foot, while progressing forward.

2

1

3

FIGURE 14.12. The injury should be taped once the patient progresses
beyond sprinting drills in a hallway or gym.

FIGURE 14.13. Individual drills with the team help patients progress be-
yond running and improve their mental state.

96126_CH14.qxd  7/3/07  2:45 PM  Page 246



activity. In that case, have him perform
at a lower level for a while.

iii. Patients who are not fully rehabilitated
must be protected while performing re-
duced-intensity team drills. One way of
doing so is to have them wear an off-
color jersey so they are easily distin-
guished by coaches and teammates.
(Red or green jerseys are good colors to
use, as long as they are not the school
colors.) This reminds coaches and team-
mates that the injured athlete should be
treated carefully. Excessive aggression
by either a teammate or the recovering
athlete himself in response to an overly
demanding coach might cause reinjury.

l. Team practice. Begin at reduced speed and
intensity the first day and progress to full
speed, complexity, and intensity as quickly
as possible.

8. A complete cryokinetic session consists of:
a. 10–20 min ice application for initial numb-

ness
b. Five exercise bouts with numbness in be-

tween
c. Each exercise bout consists of active exer-

cises during the numbness (�3 min)
B. Dosage

1. Exercise as vigorously as possible but within the
limits of pain.

2. Most new clinicians will not encourage their pa-
tients to progress as rapidly as possible.

C. Length of application. Five exercise bouts per treat-
ment session

D. Frequency of application. Two or three times per day.
E. Duration of therapy. Until patient returns to full, un-

hindered activity.

STEP 4:  POSTAPPLICATION TASKS

A. Instructions to the patient
1. Instruct the patient to use whatever supportive

devices (elastic wrap, crutches, sling, etc.) that
were used before the treatment. Many patients
will have a false sense of security because of the
numbing; they may feel no pain during activities
of daily living while undergoing treatment, but
once the joint fully rewarms, such activities may
be painful. Our rule of thumb is that patients
should leave with the same joint support they
came with. If after a few hours the support is not
needed, the patient can discontinue using it.

2. Instruct the patient about the level of activity
and/or self-treatment before the next formal
treatment.

3. Explain that the patient might feel pain in 4–8 hr.
If so, apply an ice pack for 30 min.

4. Schedule the next treatment.
B. Record of treatment, including unique patient re-

sponses
C. Area cleanup

1. Put away the ice container, towel, etc.
2. Wipe up any water from the floor

STEP 5:  MAINTENANCE

A. Replace the slush container when it cracks.
B. Sew the sides of the toe caps if they rip.

STEP 1: FOUNDATION

A. Definition. Cryostretch includes three techniques:
cold application, static stretching, and the hold–relax
technique of proprioceptive neuromuscular facilita-
tion (PNF).12 It is used after muscle strains to increase
flexibility by decreasing muscle spasm (Fig. 14.14).

B. Effects
1. Ice decreases pain and muscle spasm.
2. Static stretching overcomes the stretch reflex,

thereby reducing muscle spasm.
3. A muscle or muscle group will often relax after a

near-maximal contraction to a state of relaxation
greater than was achieved before the contraction.

C. Advantages

1. Combining the three techniques (icing, static
stretching, and contraction–relaxing) in one pro-
cedure is more effective than applying any of the
techniques independently.

2. Ice is inexpensive, and exercise is free.
D. Disadvantages

1. Ice is sometimes painful to some people, but the
techniques used with cryostretch (ice massage
and ice bag) are not as painful as ice immersion,
which is preferred with cryokinetics.

2. Melting ice can be messy.
E. Indications

1. Any muscle with residual, low-grade muscle
spasm.

Application of Cryostretch for Muscle Injuries

247Chapter 14 • Application Procedures: Post–Immediate Care Cryotherapy
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2. Any first-degree muscle strain.
3. A muscle that is stiff from prolonged disuse (im-

mobilization). Do not confuse this with decreased
ROM owing to connective tissue contractures.
Cryostretch is contraindicated for the latter.

F. Contraindications
1. Any exercise or activity that causes pain.
2. Use of ice on a person who is hypersensitive to

cold (see Chapter 5).
3. Decreased ROM owing to connective tissue con-

tractures.
G. Precautions

1. Pain must be used as a guideline. The patient
should not consciously or willfully overcome or
gut out the pain.

2. There may be an increase in pain 4–8 hr after
treatment.

3. Tearing or pulling a muscle is a possibility if the
static exercise begins too quickly or suddenly. It
must be a gradual buildup to a maximal contrac-
tion.

STEP 2:  PREAPPLICATION TASKS

See step 2 for “Application of Cryokinetics for Joint Sprain”
(earlier in this chapter).

STEP 3:  APPLICATION PARAMETERS

A. Procedures
1. Apply ice to the injured muscle(s) by:

a. Ice massage (with 6–8 oz ice cubes or ice
pop) (see Figs. 14.2 and 14.3)

b. Ice bag (crushed ice in a plastic bag)
c. Ice pack (commercial gel pack)

2. Continue the ice application until the body part
is numb (10–20 min).
a. The goal is numbness, not 10–20 min of ap-

plication.

b. Some people, however, cannot judge when
they are numb. Therefore, stop the applica-
tion after 20 min, whether or not the patient
reports numbness.

3. Stretch the muscle(s), as explained later in this
step, for as long as numbness remains (�3 min).

4. Reapply the ice until numbness is again reached
(3–5 min).

5. A complete treatment consists of three bouts of
stretching alternating with ice and numbness.
Each stretching bout consists of two 60-sec sets
of stretching (Box 14.1).

6. Both stretching and the ice result in muscle relax-
ation, but the stretching is more important than
the ice.

7. Each set of stretching consists of passive stretch-
ing and static contraction of the muscle(s) need-
ing to be relaxed, as follows:
a. (Part of the first bout only.) Help the patient

get the feel of using the affected muscle by
actively contacting it and moving the appro-
priate joint through as great a range of mo-
tion as possible (Fig. 14.15). Offer no resist-
ance—this is demonstration only. Repeat the
motion two or three times, making sure the
affected muscle performs the majority of the
work.

b. Passively stretch the muscle by moving the
affected limb until the patient begins to feel
tightness and/or pain. If pain is felt, back off
just slightly.

c. Hold the position for 20 sec.
d. Explain to the patient that in a few moments

you will tell her to contract the muscle. At
this time:

i. She attempts to perform the same mo-
tion that she practiced earlier.

ii. Explain that no motion will be possible,
however, because you will be holding
the limb/body part to resist the motion.

FIGURE 14.14. A hamstring is statically stretched as part of a
cryostretch treatment.

• Static stretch: 20 sec
• Isometric contraction: 5 sec
• Static stretch: 10 sec
• Isometric contraction: 5 sec
• Static stretch: 10 sec
• Isometric contraction: 5 sec
• Static stretch: 10 sec

BOX 14.1 A SUMMARIZED CRYOSTRETCH 
EXERCISE SET

96126_CH14.qxd  7/3/07  2:45 PM  Page 248



249Chapter 14 • Application Procedures: Post–Immediate Care Cryotherapy

iii. State: “Do not contract the muscle
quickly or suddenly.” Emphasize that
the contraction must start slowly and
build up to a maximal contraction.

e. The patient contracts the affected muscle for
5 sec, beginning slowly and building up to a
maximal contraction while you resist the
movement (it should be an isometric con-
traction).

f. The patient relaxes the contraction. You then
move the limb until she feels tightness
and/or pain. (The ROM should be greater
than in step b.) Hold this passive stretch for
10 sec.

g. Repeat steps d–f twice more.
h. Return the limb to the anatomical position

and rest for 20 sec.
i. Perform the second bout of stretching by re-

peating steps b–g.
8. A complete cryostretch session consists of:

a. 10–20 min ice application for initial numb-
ness

b. Three exercise bouts with numbness in be-
tween (see Box 14.1).

c. Each exercise bout consists of two 65 sec sets
of passive stretch and isometric contractions,
with a 20 sec rest between sets.

B. Dosage. Stretch as much as possible but within the
limits of pain.

C. Length of application. Three exercise bouts per treat-
ment session

D. Frequency of application. Two or three times per day
E. Duration of therapy. Until the muscle spasm or tight-

ness diminishes. At that point, transition into a com-
bination of cryostretch and cryokinetics.

STEP 4:  POSTAPPLICATION TASKS

A. Instructions to the patient
1. Instruct the patient to use whatever supportive

devices (elastic wrap, crutches, sling, etc.) as
were used before the treatment. Many patients
will have a false sense of security because of the
numbing; they may feel no pain during activities
of daily living while undergoing treatment, but
once the joint fully rewarms, such activities may
be painful. Our rule of thumb is that patients
should leave with the same joint support they
came with. If after a few hours the support is not
needed, the patient can discontinue using it.

2. Instruct the patient about the level of activity
and/or self-treatment before the next formal
treatment.

3. Explain that the patient might feel pain in 4–8 hr.
If so, apply an ice pack for 30 min.

4. Schedule the next treatment
B. Record of treatment, including unique patient re-

sponses
C. Area cleanup

1. Put away the ice container, towel, etc.
2. Wipe up any water from the floor.

STEP 5:  MAINTENANCE

None

FIGURE 14.15. Before the first exercise bout, the patient must learn to
contract the proper muscle.

A. This combination of modalities is used to treat mus-
cle strains once spasm is relieved and joint ROM is
within 90% of normal.

B. Administer the same as for cryostretch, except:
1. During the second set of the first stretching bout,

after the initial 20 sec stretch, the patient per-
forms 6–10 repetitions of full ROM contraction
against manual resistance.

2. The patient performs only one set during each
of the second and third exercise bouts. This set

is the same as the second set of the first bout—
that is, a 20 sec passive stretch followed by
6–10 full ROM repetitions against manual re-
sistance.

C. Encourage the patient to work hard during the
muscle contraction, especially at the end of the
ROM.

D. Once the strength begins to return (2–4 days), switch
the patient to some type of isotonic weight lifting,
preferably using the DAPRE technique.9,10

Application of Combined Cryostretch and Cryokinetics
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STEP 1:  FOUNDATION

A. Definition. The connective tissue stretch is a combina-
tion of heat application, long-term passive stretch, and
cold applications (Fig. 14.16). It is used to increase
joint flexibility after prolonged immobilization during
which connective tissue contractures have developed.

B. Effects
1. Heat causes collagen fibers to relax.
2. Stretch lengthens the collagen fibers.
3. Cold causes the collagen fibers to reattach in a

lengthened position if the stretch is held.12

C. Advantages
1. Heat applications minimize collagen tearing by

inducing fiber relaxation.
2. Cold applications cause the fiber to reform in a

lengthened position, thus preserving the gains
made during stretching.

3. Minimal equipment needed.
D. Disadvantages. The 30 min of stretching is boring
E. Indications. Reduced joint flexibility owing to immo-

bilization
F. Contraindications

1. Any exercise or activity that causes pain
2. Use of ice on a person who is hypersensitive to

cold
G. Precautions. Avoid pain during stretching; it usually

occurs because resistance is too great.
H. Alternatives. Thermal ultrasound or diathermy and

mobilization (see Chapters 15 and 16)

STEP 2:  PREAPPLICATION TASKS

See step 2 for “Application of Cryokinetics for Joint
Sprain” (earlier in this chapter).

STEP 3:  APPLICATION PARAMETERS

A. Procedures
1. Heat the injured joint for 10–30 min, depending

on the modality used:
a. Shortwave pulsed diathermy is preferred for

heating large areas.
b. Use moist hot packs if diathermy is unavail-

able.
i. Apply the hot packs to both sides if it is

a large joint.
ii. Change the hot packs after 15 min to

compensate for their cooling.
2. Stretch the joint with a low-level continuous pas-

sive force for 15 min.
a. Begin stretching after 15 min of heating (Fig.

14.17)
b. Use an external force such as 3–15 lb of

weight. Manual resistance is unacceptable
because it ties up a clinician for 15 min, it is
quite tiring for the clinician, and a clinician
will not be able to provide consistent con-
stant pressure.

c. There is no specific way to apply the resist-
ance. Use your ingenuity. Attach one end of
a rope or cord to the limb and the other end
to the weight. Then place the rope over a
fulcrum so the weight hangs down (Fig.
14.17).

3. Discontinue heating and begin cooling the joint
while maintaining the stretch. The collagen fibers
that detached during the heating will reattach
during cooling. If the joint is held in the
stretched position during reattachment, the
fibers will reattach in a lengthened position.

Application of Connective Tissue Stretch

Heat application (30 min) Cold application (15 min)

Static stretch (30 min)

0 15 30 45

Time (min)

FIGURE 14.16. An outline of the connective tissue stretch. Note the timing, length of, and interaction among the three elements: heating, static
stretch, and cooling.
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STEP 1:  FOUNDATION

A. Definition. Lymphedema pumps (known formerly as
intermittent compression pumps, cold compression de-
vices, pneumatic compression pumps, and intermittent
compression devices) are pumps attached to a boot or
sleeve that forces air or water (usually chilled water)
into the sleeve. The boot or sleeve is fitted around a
joint so that when it inflates, it applies pressure to the
joint (Fig. 14.18). A timing mechanism turns the
pump on and off so the sleeve alternates inflating and
deflating, thus providing intermittent compression.
Classified as:
1. Pneumatic (air)
2. Cryocompression (chilled water)

3. Circumferential (all at once)
4. Sequential (distal to proximal)

B. Effects
1. The changes in sleeve pressure force lymphatic

and venous drainage and thus reduces edema.
Permanent reduction of edema occurs only after
free protein from cellular debris is removed from
the tissue and capillary filtration pressure is nor-
malized (see Chapter 4).

2. Both the lymphatic system and the venous sys-
tem contain one-way valves that allow contents
to move proximally but block distal movement.

C. Advantages. Requires minimal clinician time
D. Disadvantages

1. The slow rate of boot or sleeve inflation
2. The rate of compression is much faster with ei-

ther active exercise or massage.
E. Indications

1. Posttraumatic edema
2. Postoperative edema
3. Chronic edema; primary and secondary lym-

phedema
4. Venous stasis ulcers
5. Persistent swelling caused by venous insuffi-

ciency
F. Contraindications. Intermittent compression should

not be applied to a patient suffering from the follow-
ing conditions (it could aggravate the condition):
1. Compartment syndrome
2. Peripheral vascular disease

B. Dosage. Use as much resistance as is comfortable.
C. Length of application. For 45 min
D. Frequency of application. Daily
E. Duration of therapy. For 1–2 weeks

STEP 4:  POSTAPPLICATION TASKS

A. Instructions to the patient
1. Schedule the next treatment
2. Instruct the patient about the level of activity

and/or self-treatment before the next formal
treatment.

B. Record of treatment, including unique patient re-
sponses

C. Equipment removal

STEP 5:  MAINTENANCE

None

FIGURE 14.17. The quadriceps is statically stretched during a connec-
tive tissue stretch treatment.

Application of Lymphedema Pumps

FIGURE 14.18. A lymphedema pump helps reduce swelling by forcing
tissue debris from the injured tissue via the lymphatic system.

96126_CH14.qxd  7/3/07  2:45 PM  Page 251



252 Part V • Therapeutic Heat and Cold

3. Arteriosclerosis
4. Deep vein thrombosis
5. Local superficial infection
6. Edema secondary to congestive heart failure
7. Ischemic vascular disease
8. Gangrene
9. Dermatitis

10. Acute pulmonary edema
11. Displaced fractures

G. Precautions. Pain must be used as a guideline.
H. Alternatives

1. Active muscle activity
2. Massage

STEP 2:  PREAPPLICATION TASKS

See step 2 for “Application of Cryokinetics for Joint Sprain”
(earlier in this chapter).

STEP 3:  APPLICATION PARAMETERS

A. Procedures
1. Apply the sleeve or boot to the extremity and

tighten it so it is snug but doesn’t apply pressure
to the limb.

2. Attach the sleeve tube to the pump.
3. If using a water device, fill the water container

with ice and water.
4. Select on and off times.
5. Turn on the device.

B. Dosage
1. Inflation pressure

a. Between 40 and 60 mm Hg for upper extrem-
ity

b. Between 60 and 100 mm Hg for lower ex-
tremity, but no greater than the patient’s di-
astolic pressure

2. On–off time sequence (45–15 sec; 3:1 duty cycle)
C. Length of application. For 20 min
D. Frequency of application. Two or three times per day
E. Duration of therapy. Until the condition is resolved

STEP 4:  POSTAPPLICATION TASKS

A. Instructions to the patient
1. Schedule the next treatment
2. Instruct the patient about the level of activity

and/or self-treatment before the next formal
treatment.

B. Record of treatment, including unique patient re-
sponses

C. Area cleanup
a. Equipment removal
b. Clean the inside of the cuff or boot with a disin-

fectant

STEP 5:  MAINTENANCE:

Periodically check hoses, valves, boots, and sleeves for
leaks.

CLOSING SCENE

You’re attempting to use cryokinetics on Andrew 48 hr after an ankle sprain. Because

this is his first time receiving ice immersion, you gently immerse his ankle in the

water. As described in the opening scene, within about 5 sec he pulls his leg from the

water and yells, “This is too cold!” You now know some strategies to use to help him

complete the treatment:

• Use a toe cap.

• Explain that using cryokinetics will get him back in 2–4 days (several times faster

than using traditional heat treatments).

• Assure him that subsequent treatments will be much less painful.

• Explain that he will soon adapt to the cold.

• Talk to him about anything to take his mind off of the pain, such as asking him about

his family or his studies.

Andrew places his ankle back in the slush; and after about 18 min, he informs you

that his ankle feels numb. He then goes through several sessions of weight bearing,

gentle walking, and renumbing. He returns twice a day for cryokinetics and a week

later plays in a basketball game, in which he scores the winning basket. He thanks

you for your wisdom and gives you the game ball.
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1. Read and ponder each of the following points. Do you
feel you have a clear understanding of each concept?
If not, reread the appropriate section of the chapter.
• Discuss the use of ice water immersion in transi-

tional acute care. Explain how it is different from
crushed ice packs and why this is important to this
stage of rehabilitation.

• Explain when and how ice massage is used in tran-
sitional acute care.

• Discuss the use of cryokinetics for joint sprain re-
habilitation, including what it is, why it is used
and a brief overview of how to apply the therapy.

• Discuss the use of cryostretch for muscle injury re-
habilitation, including what it is, why it is used
and a brief overview of how to apply the therapy.

• Explain why and when you should use combined
cryostretch and cryokinetics.

• Discuss the use of connective tissue stretch in re-
habilitation, including what kinds of injuries
would you use this technique with and how you
would apply it.

• Discuss why, when, and how you would use inter-
mittent compression during rehabilitation.

2. Write three to five questions for discussion with your
class instructor, clinical instructor, classmates, and
clinical colleagues.

3. Get together with classmates and quiz each other on
the concepts of this chapter. Use the points in exer-
cise 1 and questions you wrote for exercise 2 as a be-
ginning. Explaining concepts out loud to others re-
quires a deeper grasp of the material than feeling you
understand it as you read.

4. Once you feel you understand the principles of appli-
cation of cryokinetics, cryostretch, connective tissue
stretch, and intermittent compression treatments,
practice applying them using the five-step approach
with a classmate or clinical colleague. Alternate ap-
plying the modalities to each other. When it is being
applied to you, listen and observe carefully to deter-
mine whether your classmate is using proper applica-
tion. Consult your notes when the modality is applied
to you and for the first few times you apply the
modality to another person. Continue practicing the
application until you can do so without using your
notes.
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