
��

#LINICAL�2%6)%7#LINICAL�2%6)%7

8PVOET�6,������7PM���/P��

*NQSPWJOH�UIF�DBMG�QVNQ�VTJOH��
IPNF�CBTFE�FYFSDJTFT�GPS�QBUJFOUT��
XJUI�DISPOJD�WFOPVT�EJTFBTF�

+VEZ�%BWJFT�3JDIBSE�#VMM�*OB�'BSSFMMZ�.FMBOJF�8BLFMJO

*UDY�$AVIES�IS�3ENIOR�4ISSUE�6IABILITY�2ESEARCH�#OORDINATOR��
2ICHARD�"ULL�IS�#ONSULTANT�$ERMATOLOGIST�AND�)NA�&ARRELLY�
IS�3ENIOR�0ODIATRIST�AT�%AST�,ONDON�7OUND�(EALING�#ENTRE��
-ILE�%ND�(OSPITAL��4OWER�(AMLETS�0RIMARY�#ARE�4RUST��
,ONDON�AND�-ELANIE�7AKELIN�IS�3TATISTICIAN�AT�THE�#ENTRE�
FOR�(EALTH�3CIENCES��"ARTS�AND�THE�,ONDON�1UEEN�-ARY�S�
3CHOOL�OF�-EDICINE�AND�$ENTISTRY��,ONDON

7HEN�TREATING�LEG�ULCERS�IT�IS�ALL�TOO�EASY�TO�LOSE�SIGHT�OF�THE�UNDERLYING�PATHOLOGY�AND�FOCUS�UPON�THE�VISIBLE�
ULCER���!�LACK�OF�ATTENTION�TO�THE�CALF�PUMP�MECHANISM�IN�CHRONIC�VENOUS�DISEASE�HAS�RESULTED�IN�INSUFlCIENT�
EMPHASIS�ON�EXERCISE�THERAPY�TO�ADDRESS�THIS�NEGLECTED�ISSUE��4HIS�ARTICLE�FOCUSES�ON�WHAT�RESEARCH�HAS�ALREADY�
BEEN�DONE�ON�THE�CALF�PUMP�AND�SOME�SIMPLE�PRACTICAL�METHODS�WHICH�CLINICIANS�CAN�INCORPORATE�INTO�THEIR�
STRATEGY�FOR�VENOUS�ULCER�CARE�

#HRONIC�VENOUS�ULCERS�POSE�A�
CONTINUING�CHALLENGE�TO�NURSING�AND�
INTERDISCIPLINARY�CARE��4HE�VISIBLE�

NATURE�OF�THE�ULCER�WOUND�BED�MAKES�IT�ALL�
TOO�EASY�TO�FOCUS�ON�WOUND�HEALING��WHILE�
LOSING�SIGHT�OF�THE�UNDERLYING�PATHOLOGY�OF�
A�DYSFUNCTIONAL�CALF�PUMP�WHICH�IS�A�MAJOR�
CONTRIBUTOR�TO�THE�ULCERATION�

4HIS�ARTICLE�WILL�lRST�FOCUS�ON�THE�
LITERATURE�ADDRESSING�THE�CALF�PUMP�
MECHANISM�AND�ITS�INTERRELATIONSHIP�
WITH�VENOUS�DISEASE��)T�WILL�THEN�DESCRIBE�
A�SERIES�OF�EXERCISES�THAT�PATIENTS�WITH�
CHRONIC�VENOUS�ULCERS�CAN�BE�ENCOURAGED�
TO�DO�IN�ORDER�TO�REDUCE�PAIN�AND�INCREASE�
THEIR�RANGE�OF�MOTION��2/-	��WHICH�IN�
TURN�IMPROVES�THE�CALFPUMP�MECHANISM��

(OW�MUCH�REDUCTION�IN�ANKLE�JOINT�mEXIBILITY�OCCURS�
IN�#6)�AND�VENOUS�ULCERATION�
"ACK�ET�AL������	�MEASURED�ANKLE�RANGE�OF�
MOTION��PLANTAR�AND�DORSImEXION	�IN�FOUR�
GROUPS�
8 @(EALTHY��VOLUNTEERS
8 0EOPLE�WITH�#6)�BUT�NO�ULCERATION
8 0EOPLE�WITH�#6)�AND�A�HEALED�ULCER
8 0EOPLE�WITH�#6)�AND�AN�ACTIVE�ULCER�

4HE�STUDY�SHOWED�THAT�A�DECREASE�IN�
ANKLE�RANGE�OF�MOTION�OCCURRED�BEFORE�
ANY�ULCER�DEVELOPED��A�DIFFERENCE�OF�AN�
AVERAGE�OF�����IN�@HEALTHY��VOLUNTEERS�TO�
����IN�PATIENTS�WITH�#6)�BUT�NO�ULCER��!�
STEADY�WORSENING�OF�mEXIBILITY�OCCURRED�IN�
THE�NEXT�TWO�GROUPS��4HOSE�WITH�HEALED�
ULCERATION�HAD�AN�AVERAGE�OF�����2/-�
WHILE�THOSE�WITH�ACTIVE�ULCERATION�HAD��ON�
AVERAGE��ONLY������4HEY�ALSO�DEMONSTRATED�
THAT�FUNCTIONS�OF�CALF�PUMP�EFlCIENCY�
�EJECTION�FRACTION�AND�RESIDUAL�VOLUME�
FRACTION	�CORRELATED�SIGNIlCANTLY�WITH�ANKLE�
2/-�

"ACK�ET�AL������	�ALSO�SHOWED�THAT�
DORSImEXION��WHEN�MEASURED�SEPARATELY��
DROPPED�FROM�����IN�NORMAL�LIMBS�TO�
���IN�THOSE�WITH�ACTIVE�ULCERATION���A�
TOTAL�DIFFERENCE�OF������4HIS�MEANS�THAT�
THE�AVERAGE�PATIENT�WITH�AN�OPEN�ULCER�
WOULD�NOT�BE�ABLE�TO�STAND�IN�A�NORMAL�
POSITION�WITH�THEIR�FEET�mAT�ON�THE�GROUND�
WHEN�NOT�WEARING�HEELS��"EING�UNABLE�
TO�ACHIEVE�A�����ANGLE�BETWEEN�THE�FOOT�
AND�THE�ANKLE�CREATES�A�PATHOLOGICAL�GAIT�
PATTERN��AS�NORMAL�HEEL�TO�TOE�WALKING�IS�
NO�LONGER�POSSIBLE��4HE�DURATION�OF�ULCER�

+%9�7/2$3
6ENOUS�ULCER
%XERCISE
0AIN
#ALF�PUMP
!NKLE�MOBILITY
0ATIENT�PARTICIPATION

4HESE�EXERCISES�HAVE�PREVIOUSLY�BEEN�
DISCOVERED�TO�BE�EFFECTIVE�AMONG�THIS�
PATIENT�GROUP��$AVIES�ET�AL������	�

4HE�CALF�PUMP
4HE�CALF�PUMP�IS�THE�ESSENTIAL�MECHANISM�
BY�WHICH�BLOOD�IS�RETURNED�TO�THE�HEART�
FROM�THE�LOWER�LIMBS��AND�IS�AIDED�BY�THE�
FOOT�PUMP��THIGH�PUMP�AND�RESPIRATORY�
PUMP�MECHANISMS��!RAKI�ET�AL������	�
DEMONSTRATED�THE�SIGNIlCANCE�OF�A�
FAILING�CALF�PUMP�IN�PATIENTS�WITH�VENOUS�
INSUFlCIENCY�PROGRESSING�TO�ULCERATION��
)N�COMPARING�THREE�GROUPS�OF�PATIENTS�
��ACTIVE�ULCERS��HEALED�ULCERS�AND�CHRONIC�
VENOUS�INSUFlCIENCY�WITHOUT�ULCERATION�
��THERE�WAS�NO�SIGNIlCANT�DIFFERENCE�IN�
EITHER�THE�PATTERN�OR�AMOUNT�OF�REmUX��4HE�
ACTIVE�ULCER�GROUP�WAS�DISTINGUISHED�FROM�
THE�OTHER�TWO�ONLY�BY�MEANS�OF�INDICATORS�
OF�CALF�MUSCLE�PUMP�FUNCTION��POORER�
EJECTION�FRACTION�AND�RESIDUAL�VOLUME�
FRACTION	��4HEY�CONCLUDED�THAT�IN�PATIENTS�
WITH�VENOUS�INSUFlCIENCY��AN�IMPAIRED�CALF�
PUMP�IS�A�KEY�FACTOR�IN�THE�PROGRESSION�TO�
ULCERATION�

7HAT�BIOMECHANICAL�FACTOR�PLAYS�THE�CENTRAL��
ROLE�IN�THE�CALF�PUMP�MECHANISM�
2ESEARCH�OVER�THE�PAST���n���YEARS�
POINTS�TO�ANKLE�JOINT�MOVEMENT�AS�THE�KEY�
BIOMECHANICAL�ELEMENT�IN�A�FUNCTIONING�
CALF�PUMP��7HEN�ARTIlCIALLY�RESTRICTING�THE�
MOVEMENT�OF�THE�ANKLE�JOINT�IN�HEALTHY�
VOLUNTEERS��+UGLER�ET�AL������	�SHOWED�
THAT�A�SIGNIlCANT�DROP�OCCURRED�IN�THE�
EFlCIENCY�OF�THE�PUMP�TO�AFFECT�A�DECREASE�
IN�VENOUS�PRESSURE�DURING�EXERCISE�
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HAS�ALSO�BEEN�SHOWN�TO�CORRESPOND�WITH�
THE�LOSS�OF�ANKLE�JOINT�mEXIBILITY��(ELLIWELL�
AND�#HEESEBROUGH������	�SHOWED�THAT�IN�
PATIENTS�WITH�CHRONIC�LEG�ULCERATION��THERE�
WAS�A�LOSS�OF�������OF�MOVEMENT�FOR�EVERY�
YEAR�OF�ACTIVE�ULCERATION�

7HAT�EFFECT�DOES�REDUCED�ANKLE�MOBILITY��WITH�ITS�
ASSOCIATED�PROBLEMS�WITH�GAIT�AND�CALFPUMP�ACTIVITY�
HAVE�ON�VENOUS�ULCER�WOUND�HEALING�
4HIS�IS�THE�MOST�CRUCIAL�QUESTION��AND�ONLY�
ONE�STUDY�BY�"ARWELL�ET�AL������	�HAS�
FOCUSED�ON�THIS�SPECIlCALLY�ALTHOUGH�OTHER�
STUDIES�HAVE�LOOKED�AT�IT�MORE�GENERALLY��
IN�TERMS�OF�REDUCED�MOBILITY��4HE�STUDY�
SHOWED�AN�ASTONISHING�DIFFERENCE�IN�HEALING�
RATES�IN�PATIENTS�WHO�HAD�LESS�THAN�����
ANKLE�2/-��COMPARED�WITH�THOSE�WITH�
MORE�THAN������/NLY�����OF�THOSE�WITH�
LESS�THAN�����HAD�HEALED�AT����WEEKS��
COMPARED�WITH�����OF�THOSE�WITH�MORE�
THAN������DESPITE�ALL�OF�THEM�BEING�TREATED�
WITH�MULTILAYER�COMPRESSION�BANDAGING��4HE�
DIFFERENCE�IN�HEALING�RATES�IS�SO�SIGNIlCANT�
THAT�ONE�WOULD�THINK�IT�WOULD�HAVE�
SPAWNED�A�GREAT�DEAL�OF�RESEARCH�INTEREST��
BUT�LITTLE�HAS�BEEN�DONE�IN�RESPONSE�

!RE�THERE�OTHER�BIOMECHANICAL�FACTORS�AFFECTING��
THE�CALF�PUMP�
#ALF�MUSCLE�STRENGTH�MAY�ALSO�AFFECT�
THE�EFlCIENCY�OF�VENOUS�RETURN��AS�
IMPROVEMENT�IN�CALF�MUSCLE�STRENGTH�
CORRELATES�WITH�IMPROVED�VENOUS�RETURN��
AS�DEMONSTRATED�BY�+AN�ET�AL������	��#ALF�
MUSCLE�WASTING�IS�COMMONLY�FOUND�IN�
PATIENTS�WITH�LONGSTANDING�VENOUS�ULCERS��
4AHERI�ET�AL������	�DEMONSTRATED�THAT�
MUSCLE�BIOPSIES�OF�PATIENTS�SUFFERING�FROM�
VENOUS�INSUFlCIENCY�SHOWED�THREE�TYPES�
OF�ATROPHY�OCCURRING�IN�THE�GASTROCNEMIUS�
MUSCLE�WHICH�SUGGESTS�THAT�DISUSE��
DENERVATION�AND�ISCHEMIA�ALL�HAVE�A�ROLE�TO�
PLAY�IN�MUSCLE�BREAKDOWN�

(OW�MUCH�CALF�MUSCLE�VOLUME�
ITSELF�CONTRIBUTES�TO�VENOUS�INSUFlCIENCY�
IS�UNCLEAR�ALTHOUGH�A�RECENT�STUDY�BY�
-OLONEY�ET�AL������	�OF�NINE�PATIENTS�
WITH�VENOUS�ULCERATION�DID�NOT�SHOW�A�
CORRELATION�BETWEEN�CALF�MUSCLE�VOLUME�
AND�VENOUS�RETURN���

)S�LOSS�OF�ANKLE�MOBILITY�RELATED��
TO�CALF�MUSCLE�ATROPHY�
!NKLE�2/-�IS�CLOSELY�LINKED�TO�CONTRACTION�
OF�THE�CALF�MUSCLES�AND�LOSS�OF�mEXIBILITY�
MAY�CONTRIBUTE�SUBSTANTIALLY�TO�DISUSE�

ATROPHY�AS�SHOWN�BY�,EIVSETH�ET�AL������	�
IN�THEIR�EXPERIMENT�ON�GUINEA�PIGS��7HEN�
ONE�OF�THE�LEGS�OF�THE�GUINEA�PIGS�WAS�
PARTIALLY�IMMOBILISED��SIGNIlCANT�MUSCLE�
ATROPHY�OCCURRED�WHEN�COMPARED�WITH�
THE�UNRESTRAINED�LEG��)MMOBILISATION��ITSELF��
THEREFORE��ALSO�NEEDS�TO�BE�ACKNOWLEDGED�
AS�A�RISK�FACTOR��

4HE�FACT�THAT�COMPRESSION�BANDAGING��
WHILE�BEING�ABSOLUTELY�NECESSARY��CAN�ALSO�
IMPINGE�ON�ANKLE�MOBILITY�NEEDS�TO�BE�
RECOGNISED�HERE��,ENTNER�ET�AL������	�
DEMONSTRATED�ON�HEALTHY�VOLUNTEERS�THAT�
COMPRESSION�BANDAGING�OF�DIFFERENT�TYPES�
ALL�RESTRICT�ANKLE�JOINT�MOBILITY��WITH�THICK�
BANDAGES�HAVING�A�GREATER�RESTRICTING�EFFECT�
THAN�THINNER�ONES�

7HAT�GAIT�CHANGES�OCCUR�IN�PATIENTS�WITH�A��
HISTORY�OF�VENOUS�ULCERATION�
7ALKING�IS�THE�NORMAL�WAY�THE�CALF�PUMP�
FUNCTIONS�IN�EVERYDAY�LIFE��SO�GAIT�PATTERNS�
ARE�PARTICULARLY�IMPORTANT�IN�PATIENTS�
WITH�A�HISTORY�OF�VENOUS�ULCERATION��4HIS�
HAS�ONLY�RECENTLY�BEEN�ADDRESSED�IN�
RESEARCH�STUDIES��6AN�5DEN�ET�AL������	�
DEMONSTRATED�THAT�PATIENTS�WITH�ACTIVE�
OR�HEALED�ULCERS�HAD�A�SLOWER�PREFERRED�
WALKING�SPEED�AS�WELL�AS�TAKING�SHORTER�
STEPS��THOUGH�THE�LATTER�DID�NOT�REACH�
STATISTICAL�SIGNIlCANCE��2OALDSEN�ET�AL������	�
ALSO�DEMONSTRATED�A�SLOWER�WALKING�SPEED�
IN�ACTIVE�AND�HEALED�ULCER�PATIENTS�AND�
DECREASED�WALKING�ENDURANCE�

7HAT�RESEARCH�HAS�BEEN�UNDERTAKEN�TO�DEVELOP�
THERAPEUTIC�MEASURES�TO�COUNTERACT�MUSCULOSKELETAL�
CALF�PUMP�DElCIENCIES�
4HERE�ARE�lVE�STUDIES�INTO�THE�EFFECTS�OF�
EXERCISE�ON�CALF�PUMP�DElCIENCIES�THAT�
INVOLVE�PATIENTS�WITH�CHRONIC�VENOUS�
DISEASE��+LYSCZ�ET�AL��������(ARTMANN�
ET�AL���������9ANG�ET�AL�������+AN�ET�AL�
������0ADBERG�ET�AL������	���!LL�lVE�
REPORTED�THAT�EXERCISE�IMPROVED�VENOUS�
HAEMODYNAMICS��WITH�THREE�DEMONSTRATING�
AN�IMPROVEMENT�IN�CALF�MUSCLE�STRENGTH��
4WO�OF�THE�STUDIES��+LYSCZ�ET�AL��������
(ARTMANN�ET�AL������	�REPORTED�AN�
IMPROVEMENT�IN�THE�SUBJECTIVE�EXPERIENCES�
OF�THE�PATIENT�LINKED�TO�THE�EXERCISE�
PROGRAMME���INCLUDING�A�DECREASE�IN�
PAIN��OEDEMA��LEG�RESTLESSNESS�AND�CRAMPS��
AND�ITCHING�

/NLY�TWO�OF�THE�ABOVE�STUDIES�
SPECIlCALLY�SET�OUT�TO�ACHIEVE�IMPROVED�

ANKLE�2/-��0ADBERG�ET�AL������	�
WERE�UNABLE�TO�ACHIEVE�ANY�SIGNIlCANT�
IMPROVEMENT�AFTER�THREE�MONTHS�OF�
SUPERVISED�EXERCISE�FOLLOWED�BY�THREE�
MONTHS�OF�UNSUPERVISED�EXERCISE��+LYSCZ�
ET�AL������	�ON�THE�OTHER�HAND��SHOWED�
A�SIGNIlCANT�IMPROVEMENT�IN�PATIENTS�
WITH�#6)�WHO�HAD�MODERATE�ANKLE�
2/-��AVERAGE������	��4HE�TWICEWEEKLY�
INTENSIVE�GYMBASED�PROGRAMME�YIELDED�
A�SIGNIlCANT�INCREASE�IN�DORSImEXION�FROM�
����TO�������AND�A�STATISTICALLY�INSIGNIlCANT�
INCREASE�IN�PLANTAR�mEXION�FROM�������
TO�����

!�PILOT�STUDY�BY�THE�AUTHORS��$AVIES�ET�
AL������	�IMPLEMENTED�A�PRACTICAL��HOME
BASED�EXERCISE�PROGRAMME�THAT�COULD�BE�
EASILY�FOLLOWED�BY�PATIENTS�UNABLE�TO�ATTEND�
INTENSIVE�GYM�PROGRAMS��4EN�PATIENTS�WITH�
OPEN�VENOUS�ULCERATION��AND�WHO�ALL�WORE�
COMPRESSION�BANDAGING��PARTICIPATED�IN�
THE�STUDY��4HE�EXERCISE�PROGRAMME�WAS�
DONE�THREE�TIMES�EACH�WEEK�FOR����WEEKS��
WITH�MONTHLY�MONITORING�VISITS��/NCE�THE�
STUDY�WAS�OVER��PATIENTS�WERE�ENCOURAGED�
TO�KEEP�DOING�THE�EXERCISES�WITHOUT�
SUPERVISION�AND�A�FOLLOWUP�VISIT�WAS�DONE�
AT�THE�END�OF�THE�YEAR��4HE�PROGRAMME�
CONSISTED�OF�GAIT�IMPROVEMENT�AND��n���
MINUTES�OF�ANKLE�EXERCISES�CARRIED�OUT�
THREE�TIMES�A�WEEK���IF�POSSIBLE�WHEN�
THE�LEG�WAS�UNBANDAGED�

�
4EN�PATIENTS�TOOK�PART��4HE�MEDIAN�AGE�

WAS����YEARS�WITH�A�RANGE�OF���n���YEARS��
4HERE�WERE�FOUR�MEN�AND�SIX�WOMEN��WITH�
A�MEDIAN�OF����YEARS�OF�ULCER�DURATION��
RANGING�FROM�SIX�TO����YEARS��4HE�MEDIAN�
SIZE�OF�ULCER�WAS����CM���WITH�A�RANGE�OF�
���CM�TO���CM��

4WO�PATIENTS�DROPPED�OUT�VERY�SHORTLY�
AFTER�SCREENING�SO�THEY�WERE�NOT�INCLUDED�
IN�THE���WEEK�ANALYSIS��!NOTHER�TWO�
DROPPED�OUT�AT����WEEKS�OR�LATER��AND�
WERE�THEREFORE�NOT�INCLUDED�IN�THE���
WEEK�ANALYSIS�

4HE�BASELINE�MEAN�ANKLE�2/-�FOR�
THE�EIGHT�PATIENTS�INCLUDED�IN�THE���
WEEK�ANALYSIS�WAS�������MEASURED�USING�
A�BIPLANE�ANKLE�GONIOMETER��&IGURE��	���
SLIGHTLY�LESS�THAN�THE�AVERAGE�FOR�ULCERATED�
PATIENTS�CITED�ABOVE�BY�"ACK�ET�AL������	��
4HIS�REmECTED�THE�LONGTERM�NATURE�OF�THE�
ULCERS�FOR�THIS�PATIENT�GROUP��"Y�WEEK�����
THERE�WAS�AN�AVERAGE�INCREASE�OF�������0���
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�����	�TO�BRING�IT�TO�A�MEAN�OF��������&OR�
THE�SIX�REMAINING�SUBJECTS�WHO�CONTINUED�
TO����WEEKS��THERE�WAS�A�MEAN�CHANGE�
FROM�BASELINE�OF������WHICH�TRANSLATED�
INTO�A�MEAN�ANKLE�2/-�OF���������0���
�����	��4HE�PATIENTS�WHO�HAD�THE�WORST�
MOBILITY�WERE�FOUND�TO�HAVE�GAINED�THE�
MOST��THE�THREE�WORSTOFF�PATIENTS�HAD�
ONLY��n����OF�ANKLE�2/-�WHEN�SCREENED�
AND�PROGRESSED�TO���n����AT�WEEK�����AN�
AVERAGE�GAIN�OF�������

0AIN�LEVELS�WERE�ALSO�REDUCED�WITH�
THE�MEDIAN�PAIN�SCORE�FOR�THE�SEVEN�
PATIENTS�WITH�WEEK����DATA�BEING�����AT�
ENROLMENT��AND�REDUCING�TO�����AT�BOTH�
WEEK����AND����

3UGGESTED�EXERCISE�FOR�IMPROVEMENTS�IN�GAIT�
AND�ANKLE�2/-�FOR�PATIENTS�WITH�LEG�ULCERS
4HIS�SMALL��PRACTICAL��HOMEBASED�EXERCISE�
STUDY�SHOWED�THAT�A�FEW�MINUTES�OF�
SIMPLE�ANKLE�EXERCISES�EACH�WEEK��ALONG�
WITH�GAIT�IMPROVEMENT�CAN�HELP�TO�BRING�
ABOUT�A�SIGNIlCANT�INCREASE�IN�ANKLE�2/-�
AND�A�REDUCTION�IN�PAIN��7ITH�THIS�IN�MIND�

THE�EXERCISES�USED�IN�THE�STUDY�WILL�BE�
DESCRIBED�IN�GREATER�DEPTH�IN�THE�HOPE�
THAT�CLINICIANS�CAN�ENCOURAGE�PATIENTS�WITH�
REDUCED�ANKLE�MOBILITY�TO�INCORPORATE�THE�
EXERCISES�INTO�THEIR�TREATMENT�REGIMENS�

'AIT�IMPROVEMENT
0ATIENTS�WERE�ASSESSED�FOR�GAIT�
ABNORMALITIES�AS�REDUCED�ANKLE�MOBILITY��
PAIN�AND�COMPRESSION�BANDAGING�ALL�
IMPINGE�ON�A�NORMAL�WALKING�PATTERN��WITH�
PATIENTS�OFTEN�ADOPTING�A�SHUFmING�TYPE�
OF�GAIT��)NSTRUCTION�IN�@HEEL�TO�TOE��WALKING�
WAS�DONE�AND�PATIENTS�WERE�ENCOURAGED�
TO�PUT�THE�HEEL�ON�THE�GROUND�lRST��
FOLLOWING�THROUGH�TO�THE�BALL�OF�THE�FOOT��
4HIS�TYPE�OF�@NORMAL��GAIT�REQUIRES�ACTIVE�
ANKLE�MOVEMENT��3OME�PATIENTS�WITH�
VERY�RESTRICTED�ANKLE�MOVEMENT�COULD�
ONLY�ADOPT�A�PARTIAL�@HEEL�TO�TOE��WALK��BUT�
SMALL�GAINS�WERE�ENCOURAGED��7HEN�GAIT�
CHANGES�WERE�BEING�TAUGHT��THE�CLINICIAN�
ALWAYS�WALKED�WITH�THE�PATIENT�IN�CASE�OF�
UNSTEADINESS��AND�THE�PATIENT�S�OWN�FEELING�
OF�STABILITY�WAS�ALWAYS�ATTENDED�TO��AS�
CHANGES�IN�GAIT�WERE�BEING�MADE�

!NKLE�EXERCISES
4HE�EXERCISE�REGIMEN�WAS�DONE�WITH�
THE�AID�OF�4HERA"ANDS©��4HE�(YGENIC�
#ORPORATION��!KRON��/HIO	���A�COLOUR
CODED�SERIES�OF�GRADUATED���CM�WIDE�
RUBBER�BANDS��A�NONLATEX�BAND�IS�ALSO�
AVAILABLE�FOR�PEOPLE�WITH�LATEX�ALLERGY	��
%ACH�COLOUR�PROVIDES�A�DIFFERENT�LEVEL�OF�
RESISTANCE�SO�THAT�PATIENTS�CAN�WORK�THEIR�
WAY�UP�THE�BANDS�TO�THE�MOST�DIFlCULT��

4HE���TO����MINUTE�REGIMEN�WAS�
UNDERTAKEN�THREE�TIMES�A�WEEK��%XERCISES�
WERE�DONE�WHILE�SEATED�ON�THE�EDGE�OF�
THE�CHAIR��)T�WAS�VERY�IMPORTANT�THAT�THEY�
KEPT�THE�KNEE�STRAIGHT�AND�THE�LEG�ANGLED�
DOWN�TOWARDS�THE�GROUND�BECAUSE�IF�
THE�LEG�IS�AT�A�����ANGLE�TO�THE�BODY�THIS�
POSTURE�CAN�CAUSE�PAIN�IN�THE�LOWER�BACK�

4HERE�WERE�FOUR�PARTS�TO�THE�EXERCISE�
REGIMEN�
8 7ARMUP�WITH�ANKLE�CIRCLING
8 0LANTAR�mEXION��&IGURE��	�USING�THE�

4HERA"AND�AROUND�THE�BALL�OF�THE�
FOOT��KEPT�AT�A�����STRETCH�TO�ACHIEVE�
MODERATE�RESISTANCE��&IFTEEN�SLOW�
PLANTAR�mEXIONS�WERE�PERFORMED�
AGAINST�THE�RESISTANCE�OF�THE�BAND��
/VER�THE�NEXT�FEW�SESSIONS��THERE�
WAS�A�GRADUAL�INCREASE�OF�THE�NUMBER�

OF�PLANTAR�mEXIONS�UP�TO����WHEN�
THE�PATIENT�WAS�ABLE�TO��/NCE����
REPETITIONS�WAS�ACHIEVED��THE�PATIENT�
GRADUATED�TO�THE�NEXT�COLOUR�OF�BAND�
DROPPED�BACK�TO����REPETITIONS�AND�
GRADUALLY�BUILT�UP�TO����AGAIN��-OST�
PATIENTS�IN�THE�STUDY�GRADUATED�TO�
THE�MOST�DIFlCULT��GOLD	�4HERA"AND�
PART�WAY�THROUGH�THE�PROGRAMME�
AND�STAYED�ON�THIS�UNTIL�THE�END��4HE�
AIM�OF�THIS�EXERCISE�WAS�TO�BUILD�UP�
CALF�MUSCLE��AS�ELASTICATED�RESISTANCE�
PROVIDES�A�SLIGHT�CHALLENGE�TO�MUSCLES��
BUT�IS�STILL�EASY�ENOUGH�FOR�AN�OLDER�
PATIENT�GROUP�

8 $ORSImEXION�STRETCHES��&IGURE��	�
WERE�DONE�WITHOUT�THE�4HERA
"AND��$ORSImEXION�IS�USUALLY�MORE�
COMPROMISED�THAN�PLANTAR�mEXION��IN�
PATIENTS�WITH�VENOUS�ULCERS�DUE�TO�
THE�TIGHTENING�OF�THE�!CHILLES�TENDON��
4HIS�STRETCH�WAS�DONE�WITHOUT�THE�
4HERA"AND��AS�APPLYING�TOO�MUCH�
PRESSURE�IN�THIS�MANNER�TO�THE�
!CHILLES�TENDON�COULD�INTRODUCE�A�RISK�
OF�INJURY��4HE�STRETCH�HAS�TO�BE�HELD�
FOR�AT�LEAST����SECONDS��AND�PREFERABLY�
���AS�IT�TAKES�THIS�LONG�FOR�THE�BRAIN�
TO�REGISTER�THAT�A�MUSCLE�OR�TENDON�
NEEDS�TO�LENGTHEN�SLIGHTLY��4HE�STRETCH�
WAS�DONE�IN�THE�SAME�POSITION�AS�THE�
PLANTAR�mEXION�WITH�THE�LEG�STRAIGHT�
AND�ANGLED�TOWARDS�THE�GROUND��
4HE�PATIENT�THEN�BROUGHT�THEIR�FOOT�
TOWARDS�THEM�AND�HELD�THE�FOOT�IN�
THIS�DORSImEXED�POSITION��EXERTING�A�
SLIGHT�STRETCH�AT�THE�BACK�OF�THE�CALF��
WHILE�COUNTING�UP�TO����SLOWLY��4HE�
STRETCH�WAS�REPEATED�TWICE�MORE��
4HE�NEED�TO�MOVE�THE�ANKLE�WAS�
EMPHASISED�AS�PATIENTS�WILL�OFTEN�
SIMPLY�STRETCH�THEIR�TOES�RATHER�THAN�
THE�WHOLE�OF�THE�FOOT

8 4HE�FOURTH�STEP�WAS�A�COOL�DOWN�WITH�
SOME�ANKLE�CIRCLING�

2ECOMMENDATIONS�FOR�PRACTICE
&URTHER�RANDOMISED��CONTROLLED�TRIALS�ARE�
NEEDED�TO�SEE�WHETHER�IMPROVEMENT�IN�
GAIT�AND�ANKLE�mEXIBILITY�CORRELATES�WITH�
INCREASED�HEALING�AND�OR�DECREASED�ULCER�
RECURRENCE��(OWEVER��ENOUGH�EVIDENCE�
IS�AVAILABLE�FROM�THE�LITERATURE�TO�
RECOMMEND�THAT�ALL�PATIENTS�WITH�VENOUS�
ULCERATION�SHOULD�HAVE�APPROPRIATE�
EXERCISES�INCORPORATED�INTO�THEIR�
TREATMENT�REGIMEN��IF�THEY�ARE�WILLING�TO�
PARTICIPATE��#OMPRESSION�PLUS�EXERCISE�

&IGURE����"IPLANE�ANKLE�GONIOMETER�

&IGURE����0LANTAR�mEXION�USING�THE�4HERA"AND�

&IGURE����$ORSImEXION�EXERCISE�
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SHOULD�BE�SEEN�AS�THE�TWIN�CORNERSTONES�
OF�THERAPY�FOR�THIS�PATIENT�GROUP��
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