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“It is incident to 
physicians, I am afraid, 

beyond all other men, to 
mistake subsequence for 

consequence.”
Samuel Johnson (1734)

NOWHERE IS THIS ILLUSTRATED NOWHERE IS THIS ILLUSTRATED 
MORE CLEARLY THAN WITH MORE CLEARLY THAN WITH 
ARM PAIN AND THE CARPAL ARM PAIN AND THE CARPAL 

TUNNEL SYNDROMETUNNEL SYNDROME



THE NATURE OF THE PROBLEMTHE NATURE OF THE PROBLEM
MUSCULOSKELETAL DISORDERS (MUSCULOSKELETAL DISORDERS (MSDsMSDs))
DEFINED BY BLS: INJURIES OR DEFINED BY BLS: INJURIES OR 
ILLNESSES AFFECTING MUSCLES, ILLNESSES AFFECTING MUSCLES, 
NERVES, TENDONS, DISCS, OTHER NERVES, TENDONS, DISCS, OTHER 
CONNECTIVE TISSUE CONNECTIVE TISSUE NOTNOT CAUSED BY CAUSED BY 
DIRECT TRAUMA TO THE BODY, BUT DIRECT TRAUMA TO THE BODY, BUT 
FROM ACTIVITIES SUCH AS BENDING, FROM ACTIVITIES SUCH AS BENDING, 
TWISTING, REPETITION, ETCTWISTING, REPETITION, ETC
INCLUDES CARPAL TUNNEL INCLUDES CARPAL TUNNEL 
SYNDROME, SPRAINS, STRAINS, TEARS, SYNDROME, SPRAINS, STRAINS, TEARS, 
SORENESS AND SORENESS AND PAINPAIN



MSDMSD’’s: A s: A VERYVERY COSTLY PROBLEMCOSTLY PROBLEM
SOFT TISSUE COMPLAINTS (BLS 2006)SOFT TISSUE COMPLAINTS (BLS 2006)

SPRAINS/STRAINS 40% OF ALL SPRAINS/STRAINS 40% OF ALL 
INJURIES/ILLNESSESINJURIES/ILLNESSES
PAIN/SORENESS ALONE 9% OF ALLPAIN/SORENESS ALONE 9% OF ALL

CTS/TENDONITIS CTS/TENDONITIS 
ONLY 1.5 % OF TOTALONLY 1.5 % OF TOTAL
CTS CASES W/LOST WORK TIME HAD MEDIAN CTS CASES W/LOST WORK TIME HAD MEDIAN 
27 DAYS OFF WORK, SAME AS FRACTURES, 27 DAYS OFF WORK, SAME AS FRACTURES, 
AND MORE THAN AMPUTATIONSAND MORE THAN AMPUTATIONS
OVER 300,000 SEPARATE MSDOVER 300,000 SEPARATE MSD’’s RESULTING IN s RESULTING IN 

LOST TIME ARE REPORTED EVERY YEARLOST TIME ARE REPORTED EVERY YEAR



THE STORY OF SUSAN MTHE STORY OF SUSAN M
SYMPTOM ONSET AGE 50SYMPTOM ONSET AGE 50
OFFICE/CLERICAL WORK FOR 30 YEARSOFFICE/CLERICAL WORK FOR 30 YEARS
DEVELOPS PAIN AT BASE OF BOTH DEVELOPS PAIN AT BASE OF BOTH 
THUMBS WITH USE, WORSE WITH SOME THUMBS WITH USE, WORSE WITH SOME 
WORK ACTIVITIESWORK ACTIVITIES
ASSUMED IT WAS DUE TO HER JOB BUT ASSUMED IT WAS DUE TO HER JOB BUT 
DID NOTHING ABOUT IT OTHER THAN DID NOTHING ABOUT IT OTHER THAN 
TAKE OTC MEDSTAKE OTC MEDS

IS MUSCULOSKELETAL PAIN IS MUSCULOSKELETAL PAIN 
NORMAL?NORMAL?



OUR DAILY ACHES OUR DAILY ACHES 
AND PAINSAND PAINS

IF YOU LIVE LONG ENOUGH, YOU WILL IF YOU LIVE LONG ENOUGH, YOU WILL 
NOT SHED YOUR MORTAL COIL NOT SHED YOUR MORTAL COIL 

WITHOUT AT LEAST ONE BOUT OF WITHOUT AT LEAST ONE BOUT OF 
SIGNIFICANT BACK, NECK  AND LIMB SIGNIFICANT BACK, NECK  AND LIMB 

PAIN, PAIN, 
AND HAVE NO IDEA HOW OR WHY IT AND HAVE NO IDEA HOW OR WHY IT 

HAPPENEDHAPPENED



AFFLICTIONAFFLICTION PREVALENCEPREVALENCE
JOINT PAINJOINT PAIN 37%37%
BACK PAINBACK PAIN 32%32%
ARM/LEG PAINARM/LEG PAIN 24%24%
LIFETIME PREVALENCE IN 13,538 PEOPLE LIFETIME PREVALENCE IN 13,538 PEOPLE 

IN 4 COMMUNITIESIN 4 COMMUNITIES
PAIN WAS PAIN WAS ““EXCESSIVEEXCESSIVE”” AND CAUSED AND CAUSED ““A A 

LOT OF PROBLEMSLOT OF PROBLEMS””
Archives of Internal MedicineArchives of Internal Medicine 1993;153:24741993;153:2474--8080

SYMPTOMS IN THE    SYMPTOMS IN THE    
COMMUNITYCOMMUNITY



LOCATIONLOCATION ANNUAL INCIDENCEANNUAL INCIDENCE
SHOULDERSHOULDER 10%10%
ELBOWELBOW 15%15%
WRISTWRIST 25%25%

THIS IS PAIN OCCURRING WITHOUT ANY THIS IS PAIN OCCURRING WITHOUT ANY 
DEFINITE TRAUMA, MEMORABLE AND DEFINITE TRAUMA, MEMORABLE AND 

LASTING A WEEK OR MORE LASTING A WEEK OR MORE 
ONLY A SMALL PORTION OF THESE PEOPLE ONLY A SMALL PORTION OF THESE PEOPLE 

WILL SEEK ANY MEDICAL HELP, AND EVEN WILL SEEK ANY MEDICAL HELP, AND EVEN 
FEWER WILL FILE A WORKERSFEWER WILL FILE A WORKERS’’ COMP CLAIMCOMP CLAIM

SYMPTOMS IN THE COMMUNITYSYMPTOMS IN THE COMMUNITY



IS IT A REAL INJURY, OR IS IT A REAL INJURY, OR 
DO YOU JUST HURT?DO YOU JUST HURT?

AN AN ILLNESSILLNESS IS AN UNHEALTHY IS AN UNHEALTHY 
CONDITION OF THE MIND OR BODY, AND CONDITION OF THE MIND OR BODY, AND 
MAY NOT BE DUE TO A  MAY NOT BE DUE TO A  DISEASEDISEASE
HAVING AN ILLNESS DOES NOT IMPLY THE HAVING AN ILLNESS DOES NOT IMPLY THE 
PRESENCE OF PRESENCE OF INJURYINJURY, , HARMHARM, OR , OR DAMAGEDAMAGE
A REAL A REAL INJURY  INJURY  RESULTS FROMRESULTS FROM REALREAL
DISEASEDISEASE



REAL DISEASEREAL DISEASE
THE  BODYTHE  BODY’’S  RESPONSE  TO S  RESPONSE  TO 

ENVIRONMENTAL  OR  GENETIC ENVIRONMENTAL  OR  GENETIC 
FACTORSFACTORS

TRAUMATRAUMA MALNUTRITIONMALNUTRITION
TOXINS   METABOLIC ERRORSTOXINS   METABOLIC ERRORS

INFECTIONINFECTION
DISEASE IMPLIES DISEASE IMPLIES TISSUE PATHOLOGYTISSUE PATHOLOGY

CAUSING MALFUNCTION, CAUSING MALFUNCTION, WITH A WITH A 
POTENTIAL FOR DAMAGEPOTENTIAL FOR DAMAGE



REAL TRAUMAREAL TRAUMA

TRAUMA CAUSES TRAUMA CAUSES INJURYINJURY:  A WOUND:  A WOUND

TRUE INJURIES RESULT IN TRUE INJURIES RESULT IN DAMAGEDAMAGE, , 
WHICH IMPLIES WHICH IMPLIES LOSSLOSS -- TEMPORARY OR TEMPORARY OR 
NOTNOT

TRAUMA IMPLIES THE APPLICATION OF TRAUMA IMPLIES THE APPLICATION OF 
EXTERNAL FORCE OR VIOLENCEEXTERNAL FORCE OR VIOLENCE



SUSANSUSAN’’S HANDS GET NUMBS HANDS GET NUMB
3 YEARS LATER, AT AGE 533 YEARS LATER, AT AGE 53
HER THUMBS ARE STILL HURTING WITH HER THUMBS ARE STILL HURTING WITH 
USE USE (THIS IS NOT NORMAL!)(THIS IS NOT NORMAL!)
DEVELOPS DEVELOPS NOCTURNALNOCTURNAL HAND HAND 
NUMBNESS AND TINGLING NUMBNESS AND TINGLING 
NUMBNESS IS NOT PRESENT WITH NUMBNESS IS NOT PRESENT WITH 
WORK AT FIRST, AND SYMPTOMS ARE WORK AT FIRST, AND SYMPTOMS ARE 
RELIEVED WITH ACTIVITYRELIEVED WITH ACTIVITY

WHAT ABOUT NUMB HANDS? WHAT ABOUT NUMB HANDS? 
DOES SHE HAVE CARPAL TUNNEL DOES SHE HAVE CARPAL TUNNEL 

SYNDROME (CTS)?SYNDROME (CTS)?



NUMB HANDS ARE NUMB HANDS ARE 
COMMONCOMMON

SURVEYS OF LARGE NUMBERS OF SURVEYS OF LARGE NUMBERS OF 
PEOPLE HAVE SHOWN THE PEOPLE HAVE SHOWN THE 
PREVALENCE OF PREVALENCE OF ““TYPICALTYPICAL””

SYMPTOMS SUGGESTIVE OF CTS TO SYMPTOMS SUGGESTIVE OF CTS TO 
BE 14% BE 14% -- 20%20%

SO JUST WHAT SO JUST WHAT ISIS CARPAL TUNNEL CARPAL TUNNEL 
SYNDROME?SYNDROME?



CTS IS A COMPRESSION OR CTS IS A COMPRESSION OR 
ENTRAPMENT NEUROPATHYENTRAPMENT NEUROPATHY
ANYANY CONDITION THAT INCREASES CONDITION THAT INCREASES 

PRESSURE ON THE MEDIAN NERVE AS IT PRESSURE ON THE MEDIAN NERVE AS IT 
PASSES THROUGH THE NARROW PASSES THROUGH THE NARROW 

CARPAL TUNNEL CAN CAUSE THE CARPAL TUNNEL CAN CAUSE THE 
TYPICAL NUMBNESS, TINGLING, OR TYPICAL NUMBNESS, TINGLING, OR 

PINSPINS--ANDAND--NEEDLES SENSATIONS IN THE NEEDLES SENSATIONS IN THE 
FINGERS SERVED BY THE MEDIAN FINGERS SERVED BY THE MEDIAN 

NERVENERVE
EDEMA, THICKENED SOFT TISSUES, BONE EDEMA, THICKENED SOFT TISSUES, BONE 

SPURS, HEMORRHAGE, TUMORS OF ANY SPURS, HEMORRHAGE, TUMORS OF ANY 
TYPETYPE





A CROWDED PLACEA CROWDED PLACE



NERVE SUPPLY TO THE HANDNERVE SUPPLY TO THE HAND



DIAGNOSING CTSDIAGNOSING CTS
AT A MINIMUM:AT A MINIMUM:

ABNORMAL SENSATION LOCALIZED TO ABNORMAL SENSATION LOCALIZED TO 
THE MEDIAN NERVE DISTRIBUTION OF THE MEDIAN NERVE DISTRIBUTION OF 
THE HAND,  THE HAND,  PLUSPLUS
ABNORMAL MEDIAN NERVE ABNORMAL MEDIAN NERVE 
CONDUCTION, WITH SLOWING AT THE CONDUCTION, WITH SLOWING AT THE 
WRISTWRIST

IDEALLY:IDEALLY:
SYMPTOMS HAVE PERSISTED OVER SYMPTOMS HAVE PERSISTED OVER 
TIME,  TIME,  ANDAND
NERVE STUDIES CORRECTED FOR NERVE STUDIES CORRECTED FOR 
CONFOUNDERSCONFOUNDERS



SUSAN FINALLY SEES A SUSAN FINALLY SEES A 
DOCTORDOCTOR

REFERRED TO ORTHOPEDIST, WHO DID XREFERRED TO ORTHOPEDIST, WHO DID X--
RAYS BUT NO LAB WORKRAYS BUT NO LAB WORK
DIAGNOSED THUMB OSTEOARTHRITIS AND DIAGNOSED THUMB OSTEOARTHRITIS AND 
CTSCTS
SAID HER CONDITIONS WERE WORKSAID HER CONDITIONS WERE WORK--
RELATEDRELATED
SAID SHE MIGHT NEED SURGERY AND SAID SHE MIGHT NEED SURGERY AND 
ORDERED ELECTRODIAGNOSTICS (EMGORDERED ELECTRODIAGNOSTICS (EMG’’s)s)

WHAT ABOUT EMGWHAT ABOUT EMG’’s FOR THE s FOR THE 
DIAGNOSIS OF CTS?DIAGNOSIS OF CTS?



MEDIAN NERVE MEDIAN NERVE 
CONDUCTION STUDIESCONDUCTION STUDIES

““ABNORMALABNORMAL”” NERVE CONDUCTION IS NERVE CONDUCTION IS 
ASSOCIATED WITH MANY FACTORS:ASSOCIATED WITH MANY FACTORS:

AGEAGE
GENDERGENDER
BODY MASS INDEX (OBESITY)BODY MASS INDEX (OBESITY)
ARM TEMPERATURE ARM TEMPERATURE 

FAILURE TO CORRECT FOR THESE FAILURE TO CORRECT FOR THESE 
FACTORS MAY RESULT IN A           FACTORS MAY RESULT IN A           

FALSEFALSE-- POSITIVE TEST RESULTPOSITIVE TEST RESULT



FALSEFALSE--POSITIVE NERVE POSITIVE NERVE 
STUDIES ARE COMMONSTUDIES ARE COMMON

A STUDY OF 50 A STUDY OF 50 ASYMPTOMATICASYMPTOMATIC PEOPLE PEOPLE 
SHOWED THAT 46% HAD AT LEAST 1 SHOWED THAT 46% HAD AT LEAST 1 
FALSEFALSE--POSITIVE RESULTPOSITIVE RESULT
A POPULATIONA POPULATION--BASED STUDY IN BASED STUDY IN 
SWEDEN FOUND THAT 18.4% OF SWEDEN FOUND THAT 18.4% OF 
ASYMPTOMATICASYMPTOMATIC PEOPLE HAD PEOPLE HAD 
ABNORMAL MEDIAN NERVE ABNORMAL MEDIAN NERVE 
CONDUCTION STUDIESCONDUCTION STUDIES



NUMB HANDS AND ABNORMAL NUMB HANDS AND ABNORMAL 
NERVE TESTS ARE NOT NERVE TESTS ARE NOT 

PERMANENTPERMANENT

0

10

20

30

40

50

1984 1989 1995

Symptoms

Slowing

CTS1919
1414

41 HANDS WITH CTS IN 198441 HANDS WITH CTS IN 1984



SUSAN HAS SURGERYSUSAN HAS SURGERY
THE EMGTHE EMG’’S SHOW MEDIAN NERVE SLOWING S SHOW MEDIAN NERVE SLOWING 
AT BOTH WRISTS, CONSISTENT WITH CTSAT BOTH WRISTS, CONSISTENT WITH CTS
THE XTHE X--RAYS SHOW SEVERE OSTEOARTHRITIS RAYS SHOW SEVERE OSTEOARTHRITIS 
OF THE BASILAR THUMB (1OF THE BASILAR THUMB (1stst CMC) JOINTSCMC) JOINTS
SHE HAS BILATERAL 1SHE HAS BILATERAL 1stst CMC (BASILAR THUMB) CMC (BASILAR THUMB) 
ARTHROPLASTIES AND BILATERAL CARPAL ARTHROPLASTIES AND BILATERAL CARPAL 
TUNNEL RELEASESTUNNEL RELEASES

THE SURGERY WORKS GREAT! THE SURGERY WORKS GREAT! 
THUMB PAIN AND HAND NUMBNESS ALL THUMB PAIN AND HAND NUMBNESS ALL 

GO AWAY.GO AWAY.



WHY DID THINGS WORK OUT WHY DID THINGS WORK OUT 
SO WELL?SO WELL?

SUSAN HAD A REAL SUSAN HAD A REAL DISEASE DISEASE 
(OSTEOARTHRITIS) CAUSING HER CARPAL (OSTEOARTHRITIS) CAUSING HER CARPAL 
TUNNEL SYNDROMETUNNEL SYNDROME
WHEN THE ANATOMIC DERANGEMENT FROM WHEN THE ANATOMIC DERANGEMENT FROM 
THE OSTEO WAS CORRECTED, THE PRESSURE THE OSTEO WAS CORRECTED, THE PRESSURE 
ON THE MEDIAN NERVES WAS RELIEVED AND ON THE MEDIAN NERVES WAS RELIEVED AND 
HER CTS DISAPPEARED ALONG WITH THE HER CTS DISAPPEARED ALONG WITH THE 
THUMB PAINTHUMB PAIN
THE ORTHOPEDIST DID EVERYTHING RIGHTTHE ORTHOPEDIST DID EVERYTHING RIGHT
OVER 40% OF PEOPLE WITH BASILAR THUMB OVER 40% OF PEOPLE WITH BASILAR THUMB 

OSTEOARTHRITIS HAVE ASSOCIATED CTSOSTEOARTHRITIS HAVE ASSOCIATED CTS



REAL REAL 
DISEASEDISEASE

REAL REAL 
DISEASEDISEASE

MEDIAN NERVEMEDIAN NERVE



CTS IS A CTS IS A SYNDROMESYNDROME,,
NOT A NOT A DISEASEDISEASE

A A SYNDROMESYNDROME IS A SPECIFIC IS A SPECIFIC 
COLLECTION OF SYMPTOMS AND SIGNS COLLECTION OF SYMPTOMS AND SIGNS 
THAT AIDS THE PHYSICIAN IN THAT AIDS THE PHYSICIAN IN 
DIAGNOSING THE DIAGNOSING THE DISEASEDISEASE THAT IS THAT IS 
CAUSING THE CAUSING THE ILLNESSILLNESS
SYNDROMESYNDROMES ARE INDICATORS OF S ARE INDICATORS OF 
POSSIBLE DISEASE BUT POSSIBLE DISEASE BUT ARE NOT ARE NOT 
DIAGNOSTIC OF ANY SINGLE DISEASEDIAGNOSTIC OF ANY SINGLE DISEASE
WHEN YOU DIAGNOSE A SYNDROME, WHEN YOU DIAGNOSE A SYNDROME, 
YOU MUST DEVELOP A YOU MUST DEVELOP A DIFFERENTIAL DIFFERENTIAL 
DIAGNOSISDIAGNOSIS



DIFFERENTIAL DIAGNOSIS OF  DIFFERENTIAL DIAGNOSIS OF  
CARPAL TUNNEL SYNDROMECARPAL TUNNEL SYNDROME

METABOLICMETABOLIC
PREGNANCY PREGNANCY 
THYROIDTHYROID
DIABETES MELLITUSDIABETES MELLITUS
ACROMEGALYACROMEGALY
AMYLOIDAMYLOID

MECHANICAL / DEGENERATIVE/OTHERMECHANICAL / DEGENERATIVE/OTHER
OSTEOARTHRITIS,  OBESITY, TRAUMA,  CYST, OSTEOARTHRITIS,  OBESITY, TRAUMA,  CYST, 

LIPOMA,  CONGENITALLIPOMA,  CONGENITAL

INFLAMMATORYINFLAMMATORY
WRIST ARTHRITIS, WRIST ARTHRITIS, 
TENOSYNOVITIS, TENOSYNOVITIS, 
RAYNAUDRAYNAUD’’S, RA, S, RA, 
LUPUS, GOUT, LUPUS, GOUT, 
SPONDYLOARTHROSPONDYLOARTHRO
-- PATHY, INFECTIONPATHY, INFECTION



PEOPLE DONPEOPLE DON’’T GET BETTER, T GET BETTER, 
THEY JUST GET OLDERTHEY JUST GET OLDER

5 YEARS AFTER SURGERY, AT AGE 58, SUSAN 5 YEARS AFTER SURGERY, AT AGE 58, SUSAN 
ONCE AGAIN DEVELOPS NOCTURNAL HAND ONCE AGAIN DEVELOPS NOCTURNAL HAND 
NUMBNESS AND TINGLINGNUMBNESS AND TINGLING
THIS TIME THE NUMBNESS OCCUPIES THE THIS TIME THE NUMBNESS OCCUPIES THE 
ENTIRE HAND, AND SHE HAS BEEN ENTIRE HAND, AND SHE HAS BEEN 
UNUSUALLY TIRED UNUSUALLY TIRED 
HAD HER CLAIM REOPENED AND SAW A HAD HER CLAIM REOPENED AND SAW A 
COMP DOCTOR. ORDERED EMGCOMP DOCTOR. ORDERED EMG’’s.  NO LAB s.  NO LAB 
EMGEMG’’s AGAIN CONSISTENT WITH BILATERAL s AGAIN CONSISTENT WITH BILATERAL 
CTSCTS
HE SAID SHE HAD TO STOP WORKING OR HE SAID SHE HAD TO STOP WORKING OR 
FACE FACE ““PERMANENT NERVE DAMAGEPERMANENT NERVE DAMAGE””

DOES ANY OF THIS MAKE SENSE?DOES ANY OF THIS MAKE SENSE?



NERVE DAMAGE AND CTSNERVE DAMAGE AND CTS
IF SYMPTOMS ARE INTERMITTENT, THEN BY IF SYMPTOMS ARE INTERMITTENT, THEN BY 
DEFINITION NO NERVE DAMAGE CAN HAVE DEFINITION NO NERVE DAMAGE CAN HAVE 
OCCURRED. TRUE NERVE DAMAGE IS RARE IN CTS.OCCURRED. TRUE NERVE DAMAGE IS RARE IN CTS.
NOTE THAT THE NUMBNESS ONLY OCCURS WHEN NOTE THAT THE NUMBNESS ONLY OCCURS WHEN 
HER HANDS ARE AT REST, AND GOES AWAY WHEN HER HANDS ARE AT REST, AND GOES AWAY WHEN 
SHE IS MOVING HER HANDS, AND AT WORKSHE IS MOVING HER HANDS, AND AT WORK
DOES IT MAKE ANY SENSE TO IMPOSE ANY WORK DOES IT MAKE ANY SENSE TO IMPOSE ANY WORK 
RESTRICTIONS, SINCE WORK IS WHAT MAKES HER RESTRICTIONS, SINCE WORK IS WHAT MAKES HER 
FEEL BETTER?FEEL BETTER?
THERE IS NOT A SHRED OF EVIDENCE THAT ANY THERE IS NOT A SHRED OF EVIDENCE THAT ANY 
PARTICULAR WORK RESTRICTION HELPS ANYONE PARTICULAR WORK RESTRICTION HELPS ANYONE 
WITH CTSWITH CTS

THERE IS NO EVIDENCE THAT THERE IS NO EVIDENCE THAT ANYANY KIND KIND 
OF WORK MAKES CTS OF WORK MAKES CTS 

FUNDAMENTALLY  WORSEFUNDAMENTALLY  WORSE



SUSANSUSAN’’S RED FLAGS FOR CTSS RED FLAGS FOR CTS
RECURRENT CTS AFTER SURGERYRECURRENT CTS AFTER SURGERY

SURGERY IS SUCCESSFUL 95% OF THE TIME IN CTSSURGERY IS SUCCESSFUL 95% OF THE TIME IN CTS
FAILURE TO IMPROVE, OR RECURRANT FAILURE TO IMPROVE, OR RECURRANT 
SYMPTOMS SHOULD PROMPT A FRESH SYMPTOMS SHOULD PROMPT A FRESH 
EVALUATIONEVALUATION

PARESTHESIAS NOT CLASSIC FOR CTSPARESTHESIAS NOT CLASSIC FOR CTS
HAD SYMPTOMS INVOLVING BOTH THE MEDIAN HAD SYMPTOMS INVOLVING BOTH THE MEDIAN 
AND ULNAR NERVE AREASAND ULNAR NERVE AREAS

SYMPTOMS OF POSSIBLE SYSTEMIC DISEASESYMPTOMS OF POSSIBLE SYSTEMIC DISEASE
UNUSUAL FATIGUE, HAIR LOSS, FEVERS, NIGHT UNUSUAL FATIGUE, HAIR LOSS, FEVERS, NIGHT 
SWEATS, WEIGHT CHANGE, SKIN RASHESSWEATS, WEIGHT CHANGE, SKIN RASHES
THESE ALL POINT TO A SYSTEMIC PROBLEM, NOT THESE ALL POINT TO A SYSTEMIC PROBLEM, NOT 
A LOCALIZED ONE A LOCALIZED ONE 

SUSAN ASKS FOR A SECOND OPINIONSUSAN ASKS FOR A SECOND OPINION



SUCCESS AGAINSUCCESS AGAIN

SUSAN FINALLY GETS LAB WORK DONE SUSAN FINALLY GETS LAB WORK DONE 
FOR CTS   FOR CTS   

SERUM TSH IS 24 (NORMAL UP TO 4.8)SERUM TSH IS 24 (NORMAL UP TO 4.8)
SERUM T4 LOW SERUM T4 LOW 
THYROID REPLACEMENT STARTED THYROID REPLACEMENT STARTED 
TOLD TO CONTINUE HER REGULAR JOB TOLD TO CONTINUE HER REGULAR JOB 
WITH NO RISK OF NERVE DAMAGEWITH NO RISK OF NERVE DAMAGE

AFTER 5 MONTHS ALL HAND NUMBNESS AFTER 5 MONTHS ALL HAND NUMBNESS 
GONE, AND ENERGY BACK TO NORMALGONE, AND ENERGY BACK TO NORMAL



IS CARPAL TUNNEL IS CARPAL TUNNEL 
SYNDROME CAUSED SYNDROME CAUSED 
BY REPETITIVE USE?BY REPETITIVE USE?

AN EXAMINATION OF THE AN EXAMINATION OF THE 
CURRENT EVIDENCECURRENT EVIDENCE



HYPOTHESISHYPOTHESIS

THAT  MANY  PEOPLE ALREADY THAT  MANY  PEOPLE ALREADY 
CERTIFIED WITH WORKCERTIFIED WITH WORK--RELATED RELATED 

CARPAL TUNNEL SYNDROME HAVE CARPAL TUNNEL SYNDROME HAVE 
A CONCURRENT MEDICAL DISEASE A CONCURRENT MEDICAL DISEASE 
KNOWN TO BE ABLE TO CAUSE  THE KNOWN TO BE ABLE TO CAUSE  THE 

SYNDROMESYNDROME



Archives of Internal Medicine, July, 1998



CONCURRENT DISEASE IN CONCURRENT DISEASE IN 
WORKWORK--RELATED CTSRELATED CTS

297 PATIENTS CERTIFIED WITH 297 PATIENTS CERTIFIED WITH 
OCCUPATIONAL HAND/ARM PAINOCCUPATIONAL HAND/ARM PAIN
DISEASES DIAGNOSED ACCORDING TO DISEASES DIAGNOSED ACCORDING TO 
STANDARD CRITERIASTANDARD CRITERIA
JOBS  CATEGORIZED ACCORDING TO JOBS  CATEGORIZED ACCORDING TO 
TASK DESCRIPTION OR INDUSTRYTASK DESCRIPTION OR INDUSTRY
4 SEPARATE CASE DEFINITIONS OF CTS 4 SEPARATE CASE DEFINITIONS OF CTS 



MEDICAL DISEASES DIAGNOSEDMEDICAL DISEASES DIAGNOSED

METABOLICMETABOLIC 41 (13.8%)  41 (13.8%)  
HYPOTHYROID  HYPOTHYROID  18 (6.1%)18 (6.1%)
DIABETES MELLITUS  DIABETES MELLITUS  17 (5.7%)17 (5.7%)
GOUT / OTHERSGOUT / OTHERS 6 (2.0%)6 (2.0%)

INFLAMMATORYINFLAMMATORY 33  (11.1%)33  (11.1%)
RA, SPONDYLOARTHROPATHY, RAYNAUDRA, SPONDYLOARTHROPATHY, RAYNAUD’’S, S, 
SLE, UNCLASSIFIED CTDSLE, UNCLASSIFIED CTD

OSTEOARTHRITISOSTEOARTHRITIS 35  (11.7%)35  (11.7%)
TOTAL:  109 CONDITIONS IN 98 PTSTOTAL:  109 CONDITIONS IN 98 PTS
PATIENTS WERE UNAWARE OF 2/3 OF THEMPATIENTS WERE UNAWARE OF 2/3 OF THEM



DISEASE OR OBESITY IN    DISEASE OR OBESITY IN    
WORKWORK--RELATED CTSRELATED CTS
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OCCUPATION AND CTSOCCUPATION AND CTS
MEDICAL DISEASE
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CTS  IS  SELDOM  PURECTS  IS  SELDOM  PURE

OF 195 PATIENTS DIAGNOSED WITH CTS, OF 195 PATIENTS DIAGNOSED WITH CTS, 
81% HAD SIGNIFICANT 81% HAD SIGNIFICANT 
MUSCULOSKELTAL SYMPTOMSMUSCULOSKELTAL SYMPTOMS
37% SAID THEY WOULDN37% SAID THEY WOULDN’’T HAVE SEEN A T HAVE SEEN A 
DOCTOR IF ALL THEY HAD WERE DOCTOR IF ALL THEY HAD WERE 
PARESTHESIASPARESTHESIAS

CTS CAUSES PARESTHESIAS IN THE CTS CAUSES PARESTHESIAS IN THE 
FINGERS +/FINGERS +/-- PALM ONLY.  PALM ONLY.  

CTS DOES CTS DOES NOTNOT CAUSE WRIST PAIN OR CAUSE WRIST PAIN OR 
ARM PAINARM PAIN



NERVE CONDUCTION NERVE CONDUCTION 
AND OCCUPATION AND OCCUPATION 

CROSSCROSS--SECTIONAL STUDIESSECTIONAL STUDIES
1.1. NO SIGNIFICANT DIFFERENCES IN NO SIGNIFICANT DIFFERENCES IN 

GROUP OF POULTRY WORKERS VS. GROUP OF POULTRY WORKERS VS. 
THOSE APPLYING FOR WORKTHOSE APPLYING FOR WORK

Schottland, et alSchottland, et al
2.2. NO DIFFERENCE IN SYMPTOMATIC NO DIFFERENCE IN SYMPTOMATIC 

EMPLOYEES USING VDTEMPLOYEES USING VDT’’s VS. THOSE s VS. THOSE 
WITHOUT SYMPTOMSWITHOUT SYMPTOMS

Bernard, et alBernard, et al



LONGITUDINAL STUDIESLONGITUDINAL STUDIES
316 WORKERS;  660 HANDS STUDIED316 WORKERS;  660 HANDS STUDIED

TESTED AT BASELINE AND 5 YEARS LATERTESTED AT BASELINE AND 5 YEARS LATER
JOBS CLASSIFIED ACCORDING TO JOBS CLASSIFIED ACCORDING TO 
RESISTANCE AND REPETITIONRESISTANCE AND REPETITION
CORRECTED FOR AGE, HAND DOMINANCE, CORRECTED FOR AGE, HAND DOMINANCE, 
AND OBESITYAND OBESITY
NO MEDIAN NERVE CONDUCTION NO MEDIAN NERVE CONDUCTION 
DIFFERENCES DETECTED BETWEEN JOBS OR DIFFERENCES DETECTED BETWEEN JOBS OR 
WITHIN JOBS WITHIN JOBS 

Nathan, et alNathan, et al



COMPUTER USE AND CTSCOMPUTER USE AND CTS
MAYO CLINIC (2001) MAYO CLINIC (2001) 

NO DIFFERENCE IN CTS FREQUENCY NO DIFFERENCE IN CTS FREQUENCY 
BETWEEN COMPUTER USERS AND NONBETWEEN COMPUTER USERS AND NON--USERSUSERS
PREVALENCE OF CTS IN COMPUTER USERS PREVALENCE OF CTS IN COMPUTER USERS 
SAME AS GENERAL POPLUALATIONSAME AS GENERAL POPLUALATION

SWEDEN (2007)SWEDEN (2007)
2,465 PEOPLE SURVEYED, RESPONDANTS 2,465 PEOPLE SURVEYED, RESPONDANTS 
EXAMINEDEXAMINED
PREVALENCE OF CTS DECREASED AS PREVALENCE OF CTS DECREASED AS 
COMPUTER KEYBOARD USE INCREASEDCOMPUTER KEYBOARD USE INCREASED
CONCLUSION: INTENSIVE KEYBOARD USE CONCLUSION: INTENSIVE KEYBOARD USE 
REDUCESREDUCES THE RISK OF CTS!THE RISK OF CTS!



REMOVING THE REMOVING THE 
PRESUMPTIVE CAUSEPRESUMPTIVE CAUSE

ERGONOMIC INTERVENTIONSERGONOMIC INTERVENTIONS

AFTER A REVIEW OF THE WORLDAFTER A REVIEW OF THE WORLD’’S S 
LITERATURE ON WORKPLACE LITERATURE ON WORKPLACE 

INTERVENTIONS FOR THE PREVENTION INTERVENTIONS FOR THE PREVENTION 
OF CTS, THE AUTHORS CONCLUDED:OF CTS, THE AUTHORS CONCLUDED:

““...IT IS TROUBLING THAT THE ...IT IS TROUBLING THAT THE 
SCIENTIFIC EVIDENCE IN SUPPORT OF SCIENTIFIC EVIDENCE IN SUPPORT OF 

PRIMARY PREVENTION INTERVENTIONS PRIMARY PREVENTION INTERVENTIONS 
IS SO SCANT.IS SO SCANT.””



ENOUGH  EVIDENCE  IS  INENOUGH  EVIDENCE  IS  IN

CARPAL TUNNEL SYNDROMECARPAL TUNNEL SYNDROME
IS NOT CAUSED BY ORDINARY IS NOT CAUSED BY ORDINARY 
REPETITIVE USEREPETITIVE USE
IS DIAGNOSED FAR MORE OFTEN THAN IS DIAGNOSED FAR MORE OFTEN THAN 
IT REALLY OCCURSIT REALLY OCCURS
IS OFTEN ASSOCIATED WITH IS OFTEN ASSOCIATED WITH 
UNRECOGNIZED UNDERLYING UNRECOGNIZED UNDERLYING 
MEDICAL DISEASESMEDICAL DISEASES



CARPAL TUNNEL SYNDROME:  CARPAL TUNNEL SYNDROME:  
THE EVIDENCE MANDATESTHE EVIDENCE MANDATES

THAT ALL PATIENTS WITH SUSPECTED THAT ALL PATIENTS WITH SUSPECTED 
CTS HAVE A THOROUGH EVALUATION CTS HAVE A THOROUGH EVALUATION 
FOR CONFOUNDING MEDICAL DISEASE FOR CONFOUNDING MEDICAL DISEASE 
OR OBESITYOR OBESITY
THAT  ELECTRODIAGNOSTIC  STUDIES THAT  ELECTRODIAGNOSTIC  STUDIES 
HAVE  SUCH  A  HIGH  FALSEHAVE  SUCH  A  HIGH  FALSE--POSITIVE POSITIVE 
RATE  THAT  THEY  BE  RESERVED  FOR  RATE  THAT  THEY  BE  RESERVED  FOR  
CONFUSING  SITUATIONS  OR  PRECONFUSING  SITUATIONS  OR  PRE--
OPERATIVE  CONFIRMATIONOPERATIVE  CONFIRMATION



GIANT  RED FLAGSGIANT  RED FLAGS

CTS DIAGNOSED

“REPETITIVE MOTION”
NAMED AS CAUSE OF 

PROBLEM

THE HARDEST 
CLAIMS TO 
CLOSE ARE 

THOSE THAT 
NEVER SHOULD 

HAVE BEEN 
ACCEPTED
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