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After reading this issue you should be able to:

Å  DESCRIBE the anatomy and pathophysiology 
   of CTS.
Å  LIST the components of an outpatient decision 
   algorithm for CTS.
Å  DISCUSS medication options for patients with CTS.
Å  DESCRIBE additional treatment options for 
   patients with CTS.
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digital nervesCarpal Tunnel Syndrome (CTS) is a common condition 

that causes sensory changes in the median nerve distribution 
of the affected hand. Patients often complain of numbness, 
tingling, and pain in their ýngertips, and frequently awaken 
at night with an annoying burning sensation and discomfort. 
The diagnosis is based upon the history, physical 
examination, and nerve conduction studies (NCS).

The carpal tunnel is a ýbro-osseous tunnel that funtions as 
a pulley at the wrist. The þexor retinaculum, also called the 
transverse carpal ligament, is a tight, relatively inþexible 
structure that creates the palmar roof of the tunnel. The þoor 
is created by carpal bones. The þexor retinaculum continues 
ulnarly to form the þoor of the Guyonôs canal, which 
contains the ulnar nerve. There are ten structures that pass 
through the carpal tunnel: the median nerve, four superýcial 
and four deep þexor tendons, and the þexor pollicis longus 
tendon. The tendons are all surrounded by a thick synovial 
lining from the ulnar and radial bursa.

CTS has several causes, but often is idiopathic. The 
presumption is that synovial swelling causes increased 
pressure on the median nerve. The volume of the carpal 
tunnel cannot expand in response to synovial hypertrophy, 
resulting in increased pressure on the nerve. This pressure 
eventually leads to impeded blood þow. The ischemic nerve 
then serves notice that something is wrong and the classic 
symptoms of CTS follow. The unproven assumption is that 
synovial hypertrophy is caused by forceful use of the hand 
in a repetitious manner.

Many medical conditions cause or contribute to CTS, 
including pregnancy, thyroid disease, diabetes, nephrotic 
syndrome, and rheumatoid arthritis.
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Patients with nerve compression syndromes of the hand 
may present with either sensory or motor complaints. The 
symptoms result from mechanical compression of nerves 
within or proximal to the hand. A detailed understanding 
of the anatomy and innervation of the hand and upper 
extremity is necessary to accurately determine the point 
of compression. The most common nerve compression 
syndrome is CTS.

The resulting compression may result from external forces 
directly applied to the hand or arm. It may also result from 
overuse. Other possible causes include abnormal structures 
in close proximity to a nerve, such as tumors, ganglion 
cysts, aneurysms, bone fragments, or thickened tendon 
sheaths. Metabolic or systemic diseases may contribute 
as well, including diabetes mellitus, rheumatoid arthritis, 
hypothyroidism, gout, alcoholism, and pregnancy.

The pressure exerted on a nerve may lead to intraneural 
edema, which could result in small vessel obstruction,  
axonal ischemia, and demyelination. The nerve may 
eventually degenerate and become ýbrotic. The compression 

must be relieved for healing to occur. Unfortunately, the 
nerve may not recover, depending on the severity of the 
degeneration.

In order to treat these syndromes correctly, the area of 
compression must be localized. The examiner must have 
a sound knowledge of the neuroanatomy of the hand and 
upper extremity. A thorough history and detailed physical 
examination help elucidate the most likely point of 
compression. If warranted, electromyography and nerve 
conduction studies may be undertaken.

The history must include questions on occupation and 
other activities that may cause or exacerbate the symptoms. 
Repetitive trauma or overuse must be investigated as a 
potential contributor. A thorough physical examination may 
uncover the distribution of sensory and motor deýcits. Hand 
innervation is relatively predictable, but patient variation in 
pain thresholds may make an exact diagnosis difýcult. 

In addition, there are conditions that can mimic nerve 
compression syndromes, including peripheral vascular 
disease, peripheral neuropathy, cervical radiculopathy, and 
thoracic outlet syndrome. Compression syndromes in the

Å  Patients who are aged over 50 are less likely to respond 
    to conservative management than younger patients. 
    However, if the disease is not severe (Phalenôs test is 
    negative or the test takes longer than 30 seconds to 
    become positive), then they may respond to a trial of 
    conservative treatment.

Å  Operative treatment leads to resolution of symptoms in 
    over 80% of patients, but outcome tends to be less 
    satisfactory in those with severe disease or those who 
    have had symptoms for over three years.

Å  Scar tenderness can be a signiýcant problem for some 
    patients after their operation.

Å  Most trials of conservative management have used work 
    modiýcation, splinting of the wrist in a neutral position 
    during the night (and during the day when symptomatic), 
    and the use of oral NSAIDs. The evidence for the use of 
    diuretics, oral steroids, or pyridoxine is unconvincing.

Å  Work modiýcation may include: an ergonomic 
    assessment of the workstation, avoidance of heavy work,  
    and avoidance of repetitive hand and wrist movements, 
    or if this is not possible, taking regular breaks.

Å  If a patient is being referred for surgery, they should be 
    aware of the general character of the procedure and be 
    agreeable to having surgery if it is deemed necessary.

Key points to advise primary care workers about CTS

A thorough literature review of CTS management 
has identified the following ýndings. These ýndings 
have been used to develop referral guidelines (ýg 1):

Å  CTS is often a progressive condition, however many 
    patients have a satisfactory response to work 
    modiýcation or conservative management.

Å  If CTS does not respond to conservative management 
    within six months, it is unlikely to respond at all.

Å  Steroid injection provides effective temporary relief, but 
    symptoms are likely to return within a few months. For 
    this reason, it is only recommended for pregnant 
    patients, because CTS is likely to resolve after 
    pregnancy.

Å  Steroid injection can lead to complications such as 
    injection of the median nerve and should only be 
    performed by those with adequate training.

Å  Patients who are unlikely to respond to conservative 
    management include those who have constant 
    symptoms for more than six months at presentation and 
    those who have already failed to respond to a trial of 
    conservative management. These patients should be 
    referred in order to be considered for surgery.

With permission from Professor F D Burke, Pulvertaft Hand Centre, 
Derbyshire Royal Inýrmary, London Road, Derby DE1 2QY, UK
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hand and upper extremity generally occur where the 
nerve is susceptible to compression because of anatomic 
considerations. When a nerve travels through a narrow 
space or assumes a superýcial, vulnerable course, 
compression is likely to occur at those sites.

Patients who suffer prolonged or progressive symptoms 
need more aggressive care. Prompt referral by the primary 
care physician to a hand surgery specialist is necessary. 
Surgical release of the compressed nerve is the key to 
treatment.

Patients with CTS will seek medical care for relief of 
discomfort. The complaint is not always pain, but more 
along the lines of uncomfortable numbness and tingling. 
For most patients with acute or subacute symptoms of CTS, 
nonprescription analgesics may provide sufficient relief.    

Patients who do not improve with nonprescription 
pain medications have further options. Prescribed 
pharmaceuticals may be necessary and physical methods 
can be added. Physicians must consider the presence of 
contributing medical diseases, including arthritis, vitamin 
B complex deýciency, hypothyroidism, and diabetes. 
The choice of recommendations by the clinician will be 
determined by a combination of potential side effects, costs, 
provider, and patient preferences.

CTS that is mild or mild-to-moderate in nature may 
beneýt from conservative treatment and non-steroidal 
anti-inþammatory medications (NSAIDS). (Of note, 
corticosteroids may be more beneýcial than NSAIDS, 
but side effects keep this from being a common general 
recommendation). The other common medication used is 
Vitamin B6. Some patients beneýt, but medical evidence 
does not consistently support this.

The safest medication recommendation is the use of 
acetaminophen followed by NSAIDS. Aspirin and 
ibuprofen are excellent choices and there are additional 
NSAIDS that may be effectively used. 

A series of physical modalities may also be instituted. Some 
of the most beneýcial include adjustment or modiýcation of 
workstation, job tasks, home activities, and other potential 
precipitating activities. Additionally, an adjustment of work 
hours and methods may be helpful.

Stretching, range of motion, and strengthening exercises 
speciýc to the hand and wrist have proven to be beneýcial.

1a: Are symptoms constant?
1b: When the patient ýrst presented had their  
       symptoms been present for > 6 months?
1c: Does the patient have thenar wasting?
1d: Does the condition make work impossible 
      and threaten employment?
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With permission from Professor F D Burke, Pulvertaft Hand Centre, 
Derbyshire Royal Inýrmary, London Road, Derby DE1 2QY, UK

Fig. 1 Proposed referral guidelines for carpal tunnel syndrome.
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Corticosteroid injections about the tendon sheaths are 
generally effective in cases resistant to eight to twelve 
weeks of conservative therapy. This is accurate, except in 
cases of severe CTS. In cases with thenar muscle atrophy 
and constant paresthesia in the digits with median nerve 
innervation, prompt referral for surgery has the best 
outcome.  

The costicosteroid/anesthetic injections are usually of 
short-lived beneýt, but are greatly helpful with facilitating 
the diagnosis. Surgery should usually be delayed until 
a deýnite diagnosis of CTS is made by history, physical 
examination, and electro-diagnostic studies. The studies are 
usually performed when there has been no improvement or 
worsening of peripheral nerve impingement over four to six 
weeks.

Å  Physical therapists can instruct and educate patients in 
    proper and effective exercise techniques. The exercises 
    can be performed at home.
Å  Patient applications of heat or cold packs used before or 
    after exercises are as effective as when performed by a 
    therapist.
Å  There may be some beneýcial effects with ultrasound 
    treatment for mild to moderate CTS.
Å  Magnets to reduce pain attributed to CTS have not been
    proven to be effective versus placebo.
Å  Manipulation has not been proven effective for patients 
    with pain of the hand, wrist, and forearm. Therapeutic
    touch is no better than placebo in studies in median motor
    nerve distal latencies, pain scores, and relaxation scores.
Å  Transcutaneous electrical neurotransmitter (TENS) units, 
    biofeedback, massage, diathermy, ñcoldò laser treatments, 
    and cutaneous laser treatments have no scientiýcally 
    proven efficacy.
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Cold packs can also be applied during the initial days of 
acute complaints, followed by heat pack applications. 
Aerobic exercises to maintain general conditioning are also 
very important, as well as education, counseling, and home 
exercises in initial and follow-up visits.

Two ýnal speciýc recommendations to be considered would 
be: 1) splinting the wrist in a neutral position both night 
and day; and 2) administer an injection with a mixture of 
lidocaine and corticosteroids. Both of these treatments have 
proven to be of beneýt.
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Hand Therapy gives the physician a strong conservative 
management option for treating patients diagnosed with 
carpal tunnel syndrome. 

The aim of therapy is to reduce the resting pressure in 
the carpal tunnel through physical medicine. If this is not 
achieved, symptoms will persist as pressure remains.

The initial therapy consult must be thorough. The history 
must be speciýc and include vocational and occupational 
activities that may exacerbate the patientôs symptoms. The 
therapist may perform an on-site ergonomic evaluation in 
some cases to more accurately measure the amount of static 
or repetitive stress the patient experiences. Mechanical and 
computerized force gauges may be used to accomplish this, 
although direct observation is most common. 

A complete medical history should be obtained, including 
current medications and allergies. Date of onset should 
be probed as patients often have intermittent symptoms 
for years before seeking medical attention. The severity 
and past treatment of these symptoms should be included. 
Assessing the chronicity of symptoms is critical to 
determining an accurate prognosis. 

The physical examination should include the entire upper 
quarter. Other nerve entrapment syndromes, such as 
cervical radiculopathy and thoracic outlet syndrome, may 
be ruled out, while speciýc evocative testing may reveal 
concurrent, orthopaedic problems that must be addressed. 
Testing should include strength, sensation, neural tension, 
motor control, skin appearance, temperature, and range of 
motion. Evocative testing can also be helpful in determining 
the rate of symptom onset, as this sign can be used to 
indicate improvement (a reduction in resting pressure) as 
rehabilitation progresses.

Treatment begins with immediate modiýcation of activities 
that precipitated the symptoms. The patient should be ýtted 
with a loose, comfortable splint that holds the wrist in 
neutral position during nighttime. Proper ýt is important, so 
care should be taken to avoid constriction of the wrist.

A therapeutic exercise program with emphasis on stretching 
and strengthening is instituted to address the problems 
noted in the initial consult. Exercises are frequently 
included to address motor control and signs of neural 
tension as well. Many patients beneýt from the use of 
modalities, such as parafýn, þuidotherapy, or moist hot 
packs. These treatments, as well as manual therapy, are 
used to assist the patient in performance of their exercise 
program or to relieve pain. Some patients require a 
conditioning program, depending on their occupation and 
the ýndings in the initial consult.

Patient education and home exercise instruction are 
critical parts of the therapeutic exercise program. Patient 
compliance improves when the patient understands why 
he is doing what he is doing. Each visit is a chance to 
assess compliance, understanding, tolerance of treatment, 
endurance, and improvement. This information is used 
to modify the program and maximize its effect. Even 
so, compliance with a home program is generally poor; 
therefore, clinical visits are essential.   

During a hand therapy visit, the therapist will reevaluate the 
patientôs condition, administer treatment, modify treatment, 
and instruct the patient in any changes to their work 
activities or home exercise program. It is also important 
to monitor and modify orthotic ýtting during the course of 
rehabilitation.

There is no substitute for close and frequent follow-up in 
clinic. Problems can be addressed quickly, and compliance 
improved. The patient then can be progressed through the 
long course of CTS rehabilitation more rapidly.

Rehabilitation is complete when resting pressure is reduced 
and symptoms abate. Speciýc clinical measures may be 
used to establish outcomes. Night splints are commonly 
worn for several months after the end of formal rehab, as 
this extends a measure of protection to the still-recovering 
nerve.
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ñNumb hands. Worse at night.ò

58-year old, retired, insulin dependent diabetic female with 
a history of several years of numbness. Diagnosed with 
CTS in 2001 based on history, exam, and nerve conduction 
studies (NCS). From May, 2001, until October, 2004, the 
patient was treated with splinting and seven bilateral carpal 
tunnel steroid injections (Celestone or Kenalog), resulting in 
acceptable symptom control. After injections symptoms were 
relieved from four to eight months. The last two injections 
gave relief for only four to eight weeks.

During the course of her care, she underwent three NCS. 
The ýrst in May, 2001, revealed a prolonged sensory and 
motor median nerve latency in her right hand. The median 
sensory latency was 6.42 ms at 14 cm (normal = 3.6 ms or 
less). Median motor latency was 6.34 milliseconds (normal 
is Ò  Ulnar sensory latency was normal at 3.54 ms. A 
second NCS in November, 2002, demonstrated worsening, 
with the sensory latency now prolonged to 7.0 ms and the 
motor latency elevated to 8.9 ms. Ulnar latency remained 
normal. The patientôs symptoms remained well controlled, 
so a decision was made to continue non-operative therapy 
in spite of the worsening in NCS. A ýnal pre-operative NCS 
was performed in October, 2004. No response to sensory 
stimulation was obtained, and motor latency had risen to 
9.5 ms. Because of the worsening NCS, the diminished 
effectiveness of the injections, and the symptomatology 
signiýcantly affecting her sleep and activities of daily living, 
the surgeon and neurologist recommended a surgical release 
of the right carpal tunnel. 

     Å  35-year history of insulin dependent diabetes
     Å  Hypertension
     Å  Mitral valve prolapse

     Å  Non-contributory

     Å  No atrophy or weakness
     Å  Slight dysthesia in the median nerve distribution
     Å  Positive tinels - right carpal tunnel
     Å  Remainder of exam normal

     Å  Right carpal tunnel syndrome

     Å  Same

     Å  Right carpal tunnel release

     Å  IV regional with augmentation using 0.5% marcaine

The patient was prepped and draped in a sterile manner 
after induction of an IV regional block. The procedure 
was conducted with loupes. A curvilinear incision was 
made over the ulnar palm, through skin, subcutaneous 
tissue, fat, and fascia. A small sensory nerve beneath 
the glabrous skin was preserved. The þexor retinaculum 
was exposed and then divided along its entire length 
from the superýcial palmar arch into the proximal wrist 
under direct vision. The synovium was grossly normal. 
The median nerve was obviously constricted and did 
not appear to have the same color in the center of the 
carpal tunnel as it did proximally and distally. The 
fascicles appeared to be slightly narrower in diameter. 
The motor branch was distal and did not appear to be 
compromised. No other abnormalities were noted on 
inspection and palpation of the carpal tunnel. Guyonôs 
canal was palpated and no abnormalities were felt. The 
wound was irrigated. Hemostasis was maintained with 
the Bovie apparatus. The skin was inýltrated with 0.5% 
Marcaine and closed with 5-0 nylon in a simple and 
vertical mattress fashion. A sterile pressure dressing and 
plaster splint were placed with the wrist extended. The 
tourniquet was cycled and removed. Good perfusion was 
noted. The patient was taken to the recovery room in 
stable condition, tolerating the procedure.

The patient underwent a right carpal tunnel release in 
November, 2004, under IV regional anesthesia. She had an 
uneventful post-operative recovery and reports complete 
relief of symptoms. In retrospect, it is possible that the 
surgery should have been done sooner.
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With the exception of a patient presenting with a rapidly 
deteriorating median nerve, the authors initially attempt 
to treat CTS in a non-surgical manner. We approach the 
problem by educating the patients and encouraging them to 
actively participate in their care. CTS is a benign condition 
and the decision to operate usually results after a gradual 
attempt to solve the problem by other means. Activity 
change or modiýcation when possible can often solve the 
problem completely. Some patients with severe symptoms 
and unobtainable latencies on NCS can respond well to non-
operative treatment, and never need carpal tunnel release.

Many hand surgeons take a more aggressive approach, 
and believe that the results of surgery for CTS are usually 
very successful. With meticulous surgical technique and a 
complete release of the volar ligament, there is minimal, if 
any, morbidity. However, all surgery is essentially a trade. 
Some patients are relieved of their sensory symptoms but 
have a tender, painful scar, resulting in limited use of the 
hand. Surgeons should be especially cautious in doing a 
carpal tunnel release if the goal is to be more effective and 
less symptomatic at work.

The decision to proceed with surgery is made after a 
consensus is reached between the patient, neurologist, and 
surgeon.

In this case, the surgeon went to the extreme limit in his 
decision not to perform surgery sooner. One complicating 
factor was the patientôs insulin dependent diabetes. Even 
though her NCS did not show evidence of a peripheral 
neuropathy as evidenced by her normal ulnar nerve latencies, 
our experience has shown that diabetic patients can have a 
less satisfactory result, for all of the reasons that diabetics do 
less well with any kind of surgery.

One might ask, however, what did we gain by waiting? Did 
we waste money by continuing to follow the patient with 
repeat NCS and continued injections when that could have 
been avoided if we had performed surgery earlier? Do we 
have other patients that might obtain relief of symptoms if 
they were to undergo an earlier surgical release? 

The answers to these questions are not simple. The decision 
to perform surgery on another human being is a great 
privilege and carries a tremendous responsibility, which we 
take very seriously.

Divided ligament

Palm of right hand

Distal right forearm
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Constricted median 
nerve

Purple ink to 
mark incision

Fat
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CTS is a symptom complex that can be associated with other 
systemic diseases, but it is usually idiopathic. The symptoms 
wax and wane in sometimes unpredictable ways. It is 
frequently uncertain what activities exacerbate the condition, 
and what remedies improve it. Itôs a puzzling, troubling, and 
uncomfortable condition for patients, and can be equally 
puzzling and troubling for physicians.

The carpal tunnel is a structure that cannot expand. It is 
formed by bone and ligament, and when there is an increase 
in pressure, there is a resulting pressure on the vulnerable 
and softer median nerve. The blood supply to the nerve is 
then compromised, and the result is an ischemic nerve.

The patient presents with complaints of sensory changes 
in the hand and digits in the distribution of the median 
nerve. The symptoms may include burning pain, nocturnal 
paresthesia, and a decrease in dexterity. Sensory changes 
in the distribution of the median nerve may be noted 
on physical examination. In advanced cases, atrophy 
or weakness of the abductor pollicis brevis may be 
reproducible.

Initial treatment includes cessation of the precipitating 
activity, elevation in the event of swelling or edema, 
wrist splinting, and non-steroidal anti-inþammatory drugs 
(NSAIDS). A key to solving the condition is patient 
education. 

Predicting long-term outcomes is difýcult, and it is not 
possible to accurately predict which patients will be able 
to successfully perform repetitive activities post surgery. A 
surgical intervention does not guarantee that the symptoms 
will be resolved.
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About the Christine M. Kleinert Institute

The Christine M. Kleinert Institute is a nonproýt education and research organization funded by the Kleinert Kutz Endowment 
for Education and Research in Hand and Microsurgery.

Harold E. Kleinert, MD, started a hand surgery clinic in Louisville, Kentucky in 1953. Joined by Joseph E. Kutz, MD, in 
1964, together they formed the organization now known as Kleinert Kutz Hand Care Center, PLLC. The physicians of the 
Hand Care Center care for hand injured patients and educate hand surgeons through the fellowship program of the Christine 
M. Kleinert Institute. 

Named in honor of Dr. Kleinertôs mother, the Institute has grown out of the collaboration among the physicians of Kleinert 
Kutz. It is known worldwide for its research and education in upper extremity care and microsurgery.

The accredited fellowship program is a cooperative effort of the Institute and the University of Louisville School of Medicine. 
Fellows who are fully trained in plastic, orthopedic, or general surgery come to Louisville from all over the world for 
additional training in hand and microsurgery. To date, more than 1,103 physicians from 58 countries have served as Fellows.

The Institute is involved in both clinical and basic research. The areas of focused research are: composite tissue allografts, 
microsurgery, biomechanics, injury prevention, and epidemiology. Fellows are mentored in clinical and basic research by the 
staff physicians. In the program, fellows have access to the Microsurgical Laboratory, and Fresh Tissue Laboratory, as well as 
other resources that promote an ideal environment for hand education and research.

 

Visual presentation of medical knowledge is integral to physician lectures, fellow and resident education, research articles, and 
patient education materials. Media Services supports all these areas through photography, medical illustration, digital imaging, 
and video production. To assist physicians and fellows in preparation of their lectures and publications, Media Services 
maintains a library of over 200,000 preoperative, intraoperative, and postoperative slides, and medical illustrations. 

Kleinert Institute will be listing some of our illustrations as stock images on the Indexed Visuals (www.indexedvisuals.com) 
website beginning in February. The website is a source for those wishing to purchase usage rights for medical illustrations. 
The online art store will offer images that can be printed on mouse pads, or coffee mugs, or that can be ordered as art print.

The Institute publishes First Hand News, a quarterly newsletter providing the latest information in hand and upper extremity 
care to physicians, nurses, therapists, and other health care personnel. Physicians with the Institute have also authored books 
such as ñThe Growing Hand,ò which is the ýrst reference book dedicated exclusively to surgery and conditions of the upper 
extremity. ñHand, Wrist, and Arm Sourcebookò and ñ101 Questions and Answers about Carpal Tunnel Syndromeò are other 
texts that provide information on the wrist, forearm, elbow, and shoulder.

The Institute also houses the Hand Therapy and Orthotic Care Center. Our specialist provide non-surgical treatment for hand 
and upper extremity injuries. We also offer pre- and post-operative care for those requiring surgery. For more information 
about Therapy and Orthotic Care, visit our website at www.cmki.org/about/therapy.cfm.
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    Name: ________________________________________________________________________________________

    Address: ______________________________________________________________________________________

    City: ___________________________________________     State: ____________     Zip: ____________________

    Phone: (__________) ______________________________

 
          $15       $25        $50        $100       Other in the amount of $ _______________

          Personal check (made payable to: Christine M. Kleinert Institute)

          Credit Card:    Visa                      MasterCard                  American Express              Discover

          Card #: ___________________________________________ Expiration Date: ___________________________

          Signature: __________________________________________________________________________________

Mail your check along with this page to: 
Christine M. Kleinert Institute, Attention: Sherry Woods, 225 Abraham Flexner Way, Ste 850, Louisville, KY  40202

The Visiting Professorship in Hand Surgery

In 1995, the University of Louisville and Jewish Hospital established a Chair of Hand and Mircrosurgery at the University, 
called the Harold E. Kleinert and Joseph E. Kutz Professorship in Hand Surgery. Annually, a leading hand surgeon from around 
the world is invited. One of the obligations of this professorship is to teach the Fellows for ýve days with lectures and tutorials, 
and/or closed circuit dissections.

Dr. Paul Manske is the 2004 Harold E. Kleinert and Joseph E. Kutz Professor in Hand Surgery. Dr. Manske is a hand surgeon 
from Washington University School of Medicine. In 1971, he was a Kleinert Fellow in Hand Surgery here in Louisville. 
Dr. Manske has performed extensive research in þexor tendon repair, synthetic tendons, and tendon healing, while giving 
presentations and writing publications on þexor tendon repair, upper extremity congenital deformities, and general hand 
surgery. He gave an outstanding series of lectures while here.

Today Dr. Manske practices hand surgery in St. Louis, MO. 
His current academic and professional titles are:
Å  Director of Hand Surgery, St. Louis Shriners Hospital 
    for Crippled Children
Å  Director of Hand Surgery Fellowship, Division of 
    Orthopedic Surgery, Washington University School 
    of Medicine
Å  Professor of Orthopaedic Surgery, Washington 
    University School of Medicine
Å  Subcommittee on CAQ (hand) examinations, 
    American Board of Orthopaedic Surgery
Å  Editor-in-Chief, Journal of Hand Surgery 
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Carpal Tunnel Syndrome

1.  Which anatomic structure(s) is NOT found within the carpal 
     tunnel?
 a.  four superýcial þexor tendons
 b.  four deep þexor tendons 
 c.  ulnar nerve
 d.  þexor pollicis longus tendon

2.  Recommended conservative treatments with proven efýcacy    
     for CTS include all except:
 a.  acetaminophen, aspirin, and ibuprofen
 b.  magnet therapy and a TENS unit 
 c.  cold packs initially followed by heat packs
 d.  night splints

Questions 3-6 (True or False)

3.  _______   There is a strong and consistent medical evidence to 
           support the use of vitamin B6 in CTS. 

4.  _______   Operative treatment leads to resolution of symptoms in  
      over 80% of CTS patients.

5.  _______   Scar tenderness is rarely a signiýcant problem with 
           CTS patients after surgical release. 

6.  _______   Patients with long-standing symptoms of CTS and  
      those over 50 years old usually respond best to 
      conservative management. 

Please circle the letter that corresponds to the single most 
appropriate answer for each of the following questions.

Name:

Degree:            Specialty:  

Address:     

City:      State:            Zip:  

Phone: (               ) 

E-mail:

Length of time to complete activity:

Signature:

Please print clearly

CMEs
CME credits are offered through the First Hand News journal.
  
The quiz on this page offers the opportunity to assess your knowledge and retention of the information presented in 
this article and to earn CME credits. Jewish Hospital is accredited by the Accreditation Council for Continuing Medical 
Education to provide continuing medical education for physicians. Jewish Hospital takes responsibility for the content, 
quality, and scientiýc integrity of the CME activity.

Jewish Hospital designates this educational activity for a maximum of 1 hour in Category 1 credit toward the AMA 
Physicianôs Award. Each physician should claim only those hours of credit that he/she actually spent in the activity. 

To earn credit, read First Hand News carefully, answer the questions below, submit your completed quiz to The Christine 
M. Kleinert Institute for grading, and obtain a passing score (minimum of 75%). Each quiz may be submitted only once for 
credit and must reach First Hand News within one year after publication.

After reading this issue you should be able to:
Å  DESCRIBE the anatomy and pathophysiology of CTS.
Å  LIST the components of an outpatient decision algorithm for CTS.
Å  DISCUSS medication options for patients with CTS.
Å  DESCRIBE additional treatment options for patients with CTS.

The Kleinert Institute would like to have your opinion. Please 
complete the questionnaire below and mail the entire page. We 
thank you for your evaluation, which is most helpful. 
(Please circle your choices)

Overall, how do you rate the information presented in the 
publication?       

Excellent               Good       Fair                 Poor

Are the topics relevant to your needs 
and interest?       Yes    No

Is the information presented useful
in your practice?       Yes   No

Were the course objectives met?     Yes   No

Do you ýnd the information presented 
in the publication to be fair, balanced, 
and free of commercial bias?   Yes    No

If no, please state reasons:




