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Abstract

Objective: To describe two new trestment moddities that improved the healing time of a
33- year old professond basebal player with an acute grade 1 anteriortaofibular (ATF)

ligament sorain.

Background: Ankle sprains are one of the most common injuries in sporting events.
Mog of literature supports one week of rehabilitation with afirst degree ankle sprain for
full recovery. Athletic trainersfollow the R.I.C.E. acronym (Re<t, Ice, Compression, and
Elevation) and use various modadities (such as eectrical stimulation) to reduce pain and
inflammetion.

Differential Diagnosis: Ankle fracture and subluxation was ruled out by amedical exam
from the vigiting team physician. Radiographic images were not performed secondary to
the results of the clinical exam. The ankle was point tender over the ATF ligament, with
moderate swdling.

Treatment: Treatment focused on decreasing pain and inflammation. Four modadities,
including two new ones, were used without thergpeutic exercise or manud techniques.
Immediate intervention was initiated with aclass IV therapeutic laser, polymem bandage,
open basket weave tape application, and ice.  The athlete returned to play in two days.

Uniqueness: The use of moddities varies greetly between clinicians. This report offers
two new ideas to decrease heding time: laser and Polymem bandage. The Avicenna
therapeutic class IV laser accelerates the wound hedling process and promotes anti-
inflammation and pain properties. The Polymem bandage was dso used providing a
sponge-like gpplication to clear waste products from the injured Site.

Conclusion: The use of these new modalities not only reduced the time to return to play,
but aso reduced the effects of the pathology signs and symptoms observed in this
individua case. Research trids are suggested to vdidate the use of the Avicennaclass IV
laser and the Polymem bandage.

Key Words: Class |V Therapeutic laser, ankle sprain, Polymem bandage, open basket
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Introduction and Basic Science

Inverson ankle sprains are the most common sprain in athletic eventstoday. Inverson
ankle sprains commonly dameage the anteriotaofibular (ATF) ligament. Inverson ankle
gprains are rated in three different degrees. Firgt degreeisapartid dretching of the ATF.
A second degree inversion sprain is acomplete tear of the ATF and a stretch and/or tear
of the cacanecfibular (CF) ligament. Lastly, athird degree inverson sprain involvesthe
ATF, CF, and the pogterior talofibular ligament (1). Presentation congsts of pogtive
clinical sgns such as point tenderness, loca swelling, discoloration, and pain. Often
ankle sprains occur with contact or externd force in porting activities, but frequently



foot placement and the surface on which the activity is played has shown to affect the
incidence of ankle sprains and injuries. Turf surfaces increase friction and cause injuries
without externa contact.

The diagnosis of ankles sorainsis often from history, mechanism of theinjury, and

gpecid tests. Firgt degree ankle sprains are mild in severity and usudly only involve the
ATF ligament and have mild localized pain. Mechaniam is associated with ankle

inverson and plantar flexion. Anterior drawer and talar tilt specid tests are negative.

First degree sprain rehabilitation phases are asfollows: acute phase 1-3 days, subacute 2-
4 days, and rehabilitation phase 7 days (2).

The history of managing ankle sprains has typicdly followed aregimen of ice and rest

for 1-2 days (1). Modalities such as cryotherapy (ice pack, ice bucket-submersion) use
vasocongtriction properties to control effusion. Over the years, taping techniques and
wraps have provided compression to reduce swelling. Other modalities such as
ultrasound and dectrica stimulation have been useful as well to decrease pain and
inflammation. Massage techniques, such as effleurage, are used to try to push the edema
towards the heart for absorption in the body. This case report outlines new treatment
modadlities and dternative techniques to managing injuries.

Ultrasound, Electrical Stimulation, | ce and Compression Modalities

Ultrasound:

Traditionaly, pulsed-low intendty mode therapeutic ultrasound is used for acute swelling
and inflammation. Pulsed mode of ultrasound uses the non-therma effects encouraging
cavitations and dilation of the tissue cdlls. The non-thermal effects of ultrasound
increases membrane permegbility causing agtirring affect. This agitation of theionsin
the cdll increases the gradient, and ultimately yidding higher diffuson. The parameters
for non-thermdl ultrasound are an intensity of 1mhz frequency, 50% duty cycle, w/cn,
and totd trestment time of 10 minutes. Ultrasound has been studied for its effects and
potentid therapeutic qualities. For the best treatment delivery a 3 degreerisein tissue
temperature needs to be achieved to increase metabolic rate and blood flow, reduce
chronic inflammeation and muscle spam, and eadtic properties. These effects can be
achieved by using therma modes of ultrasound. To be most accurate, ultrasounding two
times the totd surface of the sound head in a continuous duty cycleis optimd for
achieving 3 degrees of tissue temperature rise (3). Draper and Ricard (1993 and 1995)
reported therapeutic ultrasound has a depth of penetration approximately 2.5 cm into the
tissue using 3mhz sound head with a continuous mode for 10 minutes. Using a 1mhz
sound head for 10 minutes would achieve a depth penetration of 2.5 to 5 cm during
ultrasound trestment. As stated previoudy when acute swelling is present, a non-thermd
mode of ultrasound would be recommended. Nyanzi et a. completed a double-blind
randomized controlled trail of the efficacy of usng ultrasound to treet laterd ankle
gorains. Thetral reported that ultrasound is not a better form of treatment when
compared to placebo. Conversdy, pain perceived and range of motion (dorsiflexion) was
gatisticaly sgnificant between the ultrasound and placebo groups.



Electrical Stimulation:

Electrical stimulation has shown to be afairly postive moddity to use in controlling
acute edema (6 and 7). There dso have been positive results in controlling and reducing
pain with use of dectricad simulation, primarily transcutaneous dectrica nerve
gimulation (TENS). Micro-gimulation is another mode of eectrica simulation to
control edema. Micro-stimulation parameters are as follows: use these parameters 30
frequency, 250-300 intengty, for 20 minutes a a negative polarity for edema control.
Interferentia or |FC mode can be manipulated to control edemaand pain by adjusting the
frequency. IFC utilized for edema control is 1-10 Hz for 20 minutes. Pain control using
IFC frequency is adjusted to 80-150 Hz for 20 minutes. High Volt simulation isaso
hel pful in combating acute edema and muscle spasm. Many wavelengths can be
modified to hep reduce pain and inflammation.

I ce:

Iceiswel understood to reduce edema and decrease pain. Ice initiates vasocongtriction
properties and the cold numbs the tissue providing an analgesic effect. One study looked
the effects of cooling, heet, and contrast baths with first degree and second degree ankle
gorainsin thirty subjects. 1cing done was the only moddity found to reduce edema (8).
Heat was found to increase swelling and dow recovery in this study.

Compression:

Compression dressings have aways been an option to control the amount of edema
controlled in ajoint or extremity. Linde F et d. (1984) applied compression bandages for
4 days post-ankle sprain. Two groups were formed, one had no bandages applied and the
other had bandages placed on the ankle. The results showed no significant in difference

in pain, function, swdling, or limitation of motion between the two groups.

TheNew Class1V Laser and Alternative Polymem Bandage Application

Lasers:

The Avicennathergpeutic class 1V laser (VTRY75) isthe latest thergpeutic modality
technology. The Avicennaclass|V laser generates 7500 mw (milliwatts) of power
within 2980 nm (nanometer) treatment beam. The laser beam treatment depth is
approximately 10 cm with awidth of 7cm.  The Avicenna thergpeutic laser accelerates
tissue repair and cdl growth, and establishes anti-inflammation and anti-pain properties.
Fird, accelerated tissue repair is achieved by increased cdllular reproduction. The cell
has a higher uptake of nutrients and gets rid of waste products sooner. Second, the laser
decresses inflammation by vasodilatation and activates the lymphatic drainage system.
Lastly, the laser’ s anagesic properties reduce the nerve pain fibers (C fibers) sengitivity
by blocking its tranamission to the brain. The result of decreased inflammation and
edemayiddsless pan for the athlete.

This device is not to be confused with alow leve cold laser. The effectiveness of the
low level laser is questionable (10). However, alow leve laser or cold laser only hasa
penetration depth of .5cm. A study by Fung et d. (11) evaluated 16 MCL surgical



transactionsinrats. They concluded that one dose of low level energy laser improved the
tendle strength and gtiffness of the repairing MCL at 3 and 6 weeks from injury.

Polymem Bandage:

Polymem bandage was originally developed for wound care, and not the treatment of
ankle sprains or closed soft tissue injuries. The Polymem dressing provides awarm and
moist optima environment for healing of tissue. The dressing releases compounds that
have been shown to stimulate heding. The dressing dso promotes the concentration of
the body’ s nutrients and regeneration of cdlsto thetissue Steit is covering. The
Polymem dressing aso works as a waste product remover from the tissue while cleaning
and moigturizing the application site. The dleanang agent is 68 Surfactant and the
super absorbent starch co-polymer absorbs and holds excess waste fluids and promotes
growth to the site. This processis specificaly advantageous to an open wound.
Although, this dressing was designed for wounds and damaged tissue, acute edema and
contusions have been very respongve to this gpplication. This has been observed severd
timeswith different ahleticinjuries. The Polymem dressing when gpplied immediately

to the injured Site results in decreased pain and discoloration within 24 hours.

Case Presentation

A 33 year old made professond basebd| player with no previous history of ankle
problems sustained an acute ankle injury. The player is5' 11 inchestdl and weighs 195
pounds. The ankle was injured in plantar-flexion and inverson mechanism, whiletrying
to catch afly bal in the outfild. The player explained that hisfoot caught on the
atificid turf and rolled. The ahlete described ingtant pain without pop and the ankle felt
week. The athlete was unable to continue to play but could walk off the fidld without
assigtance. Thegod of the player and athletic trainers was to have the player return to
play quickly, sustaining the everyday endurance level and movements for his sport
demands while avoiding re-injury.

Assessment

The athlete was brought into the training room for further evaluation. The head and
assgtant athletic trainers performed specia tests, which revedled no laxity of the ATF,
CF, PTF, or ddtoid ligaments. The anterior drawer, klieger and talar tilt were negative.
Squeeze test and tapping reveded negative results for afracture. On palpation there was
tenderness over the ATF ligament. There was minima-to-moderate swelling over the
ATF and ankle mortise. Dorsiflexion was within norma limits and not painful.
Pantarflexion of the ankle reveded pain. The diagnoss was then described as afirst
degree ATF ankle sprain.



Treatment

Day 1:

The athlete was treated with an Avicenna therapeutic class 1V laser for 10 minutes at 7.5
watts. The athlete could fed warmth from the laser, but otherwise no pain was reported
during the application. Then, a polymem bandage was applied to help with swelling and
pain. The ankle also was trested with an open basket weave taping to be worn overnight.
| ce pack was gpplied 2 times that evening for 15 minute intervals.

Day 2:

After the 1% day of trestment aminima amount of discoloration (24 hours later) over the
laterd ankle was noted, however, there was no papable pain over the ATF ligament. The
polymem bandage and basket weave taping was taken off. The Polymem bandage was
heavy and moist. Another gpplication of the laser modadity was used for 10 minutes, at
the previous settings. |ce pack was gpplied 2 times that day a 15 minute intervas. The
athlete may have been able to compete today. The athlete was aso suffering from cold
like symptoms and thus scratched from the game. The athlete described no pain and
minimal soreness.

The athlete was advised to ambulate within comfort levels, but no additiond treatments
were gpplied.

Day 3:

After the 2" day of trestment, the discoloration was completely gone and there was no
pal pable tenderness over the ATF. Swelling was dso unremarkable. The athlete had a
closed basket weave tape application and retuned to play. A discharge criterion was the
ability to perform figure eights and cutting maneuvers without pain or goprehension. The
ahlete played afull professona basebdl game without complaint. The athlete was not
given an exercise program or proprioception program throughout the 2-3 days. After the
game the athlete wasiced for 15 minutes. On observation there was no papable
tenderness or swelling noted.

Discussion

First degree anteriortdofibular ligament sprains are common. An athlete with this type of
gprain presents with or without swelling or eccyhmoss, point tenderness over the ATF
ligament, and negative anterior drawer and tdar tilt. The ATF ligament isinjured
commonly with a plantarflexion and inverson roll of the anklejoint. Clinicd examis
often enough for an accurate diagnods. There are many modalities and trestment
techniques used to speed up healing time, decrease pain, and reduce swelling in first
degree ankle sprain. Treatment varies grestly between clinicians whenrehabilitating
ankle sprains. However, the efficacy of these modditiesis debatable. For example, the
problem with cryothergpy could be using a contrast bath versus ice bucket? Answer:
The contrast bath has a flushing affect that promotes vasodilatation followed by
vasocondtriction cresting a circulaion paradigm. The ice bucket treatment purely actsa



vasocongtrictor and provides anadgesic properties (numbing). Many believe that ice dso
providesincreased blood flow after the thawing phase of the ice bucket application. A
sound decision and evidence based usage of the moddity provides the clinician with the
option to use theice bucket or contrast bath. The problem with ultrasound is that is has
minimd effect if the sound head travelsin abigger distance than twice the sound head
(covering greater tissue) if you are trying to reach 3 degrees of TTR. The problem with
electrica gimulation has shown to be not as effective with athleteswho have alot of
adiposetissue. A lot of adipose tissue impedesthe current. Findly, the problems with
the new cold low level lasers are there poor penetration depth to .5 cm. Ultimately, the
area of treatment, the depth, and the goa of the modality needs to be addressed before

usage.

The Avicennathergpeutic dass IV laser isanew modaity and has some definite clinica
advantages over other modalities. There have been some positive research results that
were Sted earlier inthis case report. Theclass |V laser depth of penetration is greater
and wider than the other known modalities. Because of the depth of penetration the |laser
trestment affectsintra and extra-articular peripherd joint tissues. Ultrasound, eectrical
gimulation, ice and superficid heat applications do not penetrate as deeply. The athlete
in this case recovered quickly and without strength loss. From day 1 to day 3, the laser
treatments seemed to provide relief for the athlete. Subjectively, the athlete felt better
after the treetment. The athlete reported less soreness and pain when waking. From
observation the ankle swelling decreased quickly.

The mechanism of action of Polymem bandage on closed injuriesis unknown. However,
once you use it you may start believing. However, the discoloration that occurs from
tissue damage seems to be reduced drastically. The Polymem bandage was soaked with
wadte possibly from tissue damage secondary to the ankle sprain. In our experience, this
professonal basebd | player’ stotd injury time was decreased by 50%.

Conclusion

In professiond sports, the delayed return to play has many implications. One of the god's
asthe athletic trainer is to facilitate a quicker return to sport for their athletes. The athletic
trainer provides a safe rehabilitative environment while avoiding re-injury. One of the
primary early rehabilitation care decisons that athletic trainers make is to decide what
modality to use to help reduce theinitia injury symptoms. Combating the effusion and
pain early provides successin achieving symptom reduction. As described in this case
sudy there are many moddity gpplicationsthat can achievethisgod. In theory, many
modalities seem to help. Datain the literature supports the use of a particular modality,
and there is evidence that does not support itsuse. Due to the unrdliable results with
conventional modalities, this case report examines the use and efficacy of the dass 1V
laser and Polymem bandage application. The laser has been recently approved by the
FDA and isnot yet used commonly in most rehabilitation centers. By the end of 2004 or
early 2005 high level lasers will be more reedily available and affordable for genera
practice. The results of this case report suggest favorable preliminary outcomes using the
laser and Polymem bandange. We have shown that the use of these two moddities



reduced the return to play time, pain, and swelling. Randomized controlled trid research
dudies are needed to investigate the treatment efficacy of the class 1V laser.

Investigating the reliability of depth of penetration, hedling time, and reduction of
symptoms may strengthen the conclusion using the dlass 1V laser. A study using the

class 1V laser and a placebo group may aso be warranted. The polymem bandage should
aso be investigated in adouble blind tral to seeif there is any evidence for support its

use with closed skin tissue damage (i.e. swelling and bruising). This case provides some
insght with new treatment moddities. Further research is needed to support the findings
in this case report.
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