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Osteopathic Manipulative Medicine for Carpal Tunnel Syndrome

Gilbert Siu, DO, PhD; J. Douglas Jaffe, DO; Maryum Rafique, DO, MA; and Michael M. Weinik, DO, MS

Carpal tunnel syndrome (CTS) is 1 of the most common
peripheral nerve entrapment disorders. Osteopathic
manipulative medicine can be invaluable in diagnosing
and managing CTS. Combined with a patient’s history
and a standard physical examination, an osteopathic
structural examination can facilitate localizing the nerve
entrapment, diagnosing CTS, and monitoring the dis-
ease process. Osteopathic manipulative treatment is non-
invasive and can be used to supplement traditional CTS
treatment methods. The authors also review the relevant
anatomy involving CTS and the clinical efficacy of osteo-
pathic manipulative medicine in the management of this
disorder.
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arpal tunnel syndrome (CTS) is 1 of the most common

peripheral nerve entrapment disorders in the United
States that has impacted health care expenditures in terms
of both dollars and productivity.1-3 This syndrome is esti-
mated to affect 3% to 6% of US adults, with 3 times as
many women affected as men.45 Although a thorough
patient history and a standard physical examination are
important in the diagnosis of CTS, the application of osteo-
pathic manipulative medicine (OMM), including an osteo-
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pathic structural examination and osteopathic manipula-
tive treatment (OMT), can be invaluable in diagnosing
and managing CTS.

On the basis of our experience, OMM is underused in
the treatment of patients with CTS. We review the key
elements of an osteopathic approach to CTS, including
relevant anatomy, osteopathic structural examination, cur-
rent diagnostic criteria, treatment modalities, and clinical
efficacy.

Anatomy of the Carpal Tunnel

The carpal tunnel is bound by several relatively inelastic
components. The transverse carpal ligament (TCL), or
flexor retinaculum, is a heavy band of fibers that runs
between the hamate and pisiform bones medially to the
scaphoid and trapezium bones laterally. It forms a fibrous
sheath, which binds the carpal tunnel anteriorly and cre-
ates a fibro-osseous tunnel (Figure 1).6 The posterior aspect
of the tunnel is bordered by carpal bones. The median
nerve and finger flexor tendons that originate from the
flexor digitorum superficialis, flexor digitorum profundus,
and flexor pollicis longus course through the carpal tunnel
from the forearm to the hand (Figure 2). The carpal tunnel
is narrowest at the level of the hook of the hamate, where
the tunnel averages 20 mm in width.6 The TCL ranges
from 1.5 to 6 mm in thickness and is up to 21.7 mm in
length.6 The TCL is almost constantly tensed and helps
maintain the carpal arch, which is a distensible structure
that serves as a retinacular pulley for the flexor tendons.

Causes and Signs
The causes of CTS are multifactoral and can be classified
as anatomic, occupational, and systemic (Figure 3).78

Changes in the carpal tunnel anatomy can lead to ele-
vation in carpal tunnel pressure and compression of the
median nerve.9 For example, a lunate dislocation can
narrow the carpal tunnel and result in increased carpal
tunnel pressure, which ultimately causes CTS.10 In addition,
a ganglion cyst can occupy space in the carpal tunnel,
resulting in compression of the median nerve and increased
pressure in the carpal tunnel.!!

Tissue pressure in the carpal tunnel normally ranges
from 2 to 31 mm Hg, dependent on wrist position. In
patients with CTS, tissue pressure is elevated, ranging
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Figure 1. Transverse carpal ligament (flexor retinaculum) as it runs between the hamate bone and pisiform bone medially to the scaphoid

bone and trapezium bone laterally.

from 32 to 110 mm Hg. Physiologically, increased carpal
tunnel pressure is generated by wrist flexion and extension,
as well as digit flexion.912 Likely for this reason, the most
common cause of CTS is repetitive occupational stress
injury to the wrist with resultant flexor tenosynovitis.1314

Multiple pathologic states can also result in increased
carpal tunnel pressure, including rheumatoid arthritis,
pregnancy, and diabetes. Pathologic analysis of CTS tissue
samples from patients with flexor tenosynovitis reveals
edema and thickening of blood vessel walls within the
endoneurium and perineurium, fibrosis, myelin thinning,
and nerve fibers in various stages of degeneration and
regeneration.1516 Patients with amyloidosis present with
localized amyloid deposition in the tenosynovium and

transverse carpal ligament.1516 These pathologic condi-
tions can lead to neuropraxia (conduction block) due to the
demyelination, resulting in loss of conduction of the nerve
distal to the compression. Median nerve compression at the
wrist can lead to ischemia, intraneural blood flow disrup-
tion, and impaired axonal transport.l? The compression
can also cause axonal injury (ie, Wallerian degeneration),
in which the axon degenerates distal to the lesion and
leads to CTS symptoms.1819

Symptoms

The patient’s history is 1 of the most important elements in

diagnosing CTS. Patients with CTS classically report burning

pain, numbness, and paresthesia in the hands, typically in
the distribution of the median nerve

Transverse Carpal Ligament

Flexor Digitorum
Superficialis Tendons

Flexor Digitorum
Profundus Ten-
dons

Median Nerve

and most often in the thumb and
first 2% digits (Figure 4). However,
symptoms can radiate to the entire
hand, forearm, elbow, and even as
far as the shoulder (ie, Valleix phe-
nomenon).20 Symptoms usually pre-
sent after periods of repetitive
motion that involve the hand, wrist,
or both, especially after motions that
involve forceful gripping. Symp-
toms typically worsen at night; the
wrist innately flexes during sleep,
which will often lead to sleep dis-
turbances secondary to paresthesia

Flexor Pollicus
Longus Tendon

and pain. Patients with CTS expe-
rience diminished grip strength and

Figure 2. Cross-sectional anatomy of the carpal tunnel. The carpal tunnel consists of the flexor
retinaculum (transverse carpal ligament) and the structures passing through it (ie, flexor
digitorum profundus tendons, flexor digitorum superficialis tendons, flexor pollicis longus
tendon, and median nerve).
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thenar muscle atrophy as the dis-
ease progresses. Importantly, some
patients have anatomic variants,
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Anatomic
Dislocation of the lunate
Recent or malhealed fracture
Multiple myeloma
Anomalous flexor tendons
Lipoma
Ganglionic cysts
Congenital small carpal canal
Proximal lumbrical muscle insertion anomaly
Radial artery thrombosis

Occupational
Repetitive stress injury leading to flexor tenosynovitis
Hand-arm vibration syndrome

Systemic
Myxedema
Amyloidosis
Sarcoidosis
Leukemia
Hemochromatosis
Diabetes
Pregnancy
Congestive heart failure
Rheumatoid arthritis
Acromegaly
Hyperparathyroidism
Eosinophillic fasciitis
Obesity
Lyme disease

Figure 3. Causes of carpal tunnel syndrome.

such as Riche-Cannieu and Martin-Gruber anastomoses
(the later of which is present in 10% to 44% of the popula-
tion). These patients will present with variable paresthetic
locations.21-23

Examination
After the patient’s history is established, the physical exam-
ination will often reveal classic clinical signs of CTS. The pri-
mary and most widely used provocative clinical tests to
examine for median nerve compression at the wrist are
the Phalen test and the elicitation of a Tinel sign. The
Phalen test is performed by having the patient flex his or
her wrist at 90° and then having the patient maintain this
position for 1 minute or until pain and paresthesia are
reproduced.2425 The test for a Tinel sign is performed with
ballottement over the carpal tunnel. A positive result is
noted if similar clinical symptoms are reproduced.2¢ How-
ever, the sensitivity and specificity of these tests are rela-
tively low, with sensitivity ranging from 60% to 75% and
specificity ranging from 47% to 67%.26

In addition to these tests, Katz et al2” proposed that a
symptom diagram can assist in the diagnosis of CTS; using
this diagnostic tool, patients identify areas of pain, numb-
ness, paresthesia, and hypoesthesia on an illustrated rep-
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resentation of hand surface anatomy. This instrument
yielded a sensitivity of 96% and a specificity of 76% for the
diagnosis of CTS.

Sensory and Nerve Testing
Sensory testing such as light touch, pinprick, 2-point dis-
crimination, monofilament, and vibration testing can be
used to screen for CTS; however, these tests yield more con-
clusive results when the disease process is more advanced.
Diminished sensation to light touch and pinprick are pre-
sent in median nerve distribution, sparing the ulnar and
radial nerves (Figure 4). Additionally, specific manual
muscle testing of the abductor pollicis brevis muscle and
the first digit of the flexor digitorum profundus muscles
provides localization of the lesion because these muscles are
innervated by the median nerve past the carpal tunnel.
However, some of these findings may lack diagnostic
value.28 For instance, distribution of abductor pollicis brevis
muscle atrophy has a high specificity (>90%) but low sen-
sitivity (<25%).29

The consensus committees from the American
Academy of Neurology, the American Association of Elec-
trodiagnostic Medicine, and the American Academy of
Physical Medicine and Rehabilitation recognize nerve con-
duction studies as the diagnostic standard for carpal tunnel
syndrome.3032 These tests include nerve conduction studies
and electromyography, which help confirm the diagnosis
of CTS and localize nerve entrapment. These studies have
an 85% sensitivity and a specificity greater than 95%,
although nerve conduction studies have a low false-neg-
ative rate 3234 Although electrodiagnostic studies provide
diagnostic confirmation for CTS, these studies also measure
the severity of the damage and the extent of demyelination
of the median nerve. These measurements allow grading
of CTS and give the physician indications for conserva-
tive vs nonconservative treatments. The study results can
also rule out causes of the hand symptoms other than CTS,
such as pronator teres syndrome, cervical radiculopathy,
polyneuropathy, and brachial plexopathy.

Imaging

Currently, no specific laboratory or imaging study is used
to diagnose CTS. Screening for hypothyroidism and dia-
betes in all patients with CTS is inexpensive and recom-
mended.35 Radiography of the hand and wrist is of little
diagnostic value; thus its expense is unjustified unless dis-
location of the lunate bone, bone fracture, or severe arthritis
is clinically suspected.3¢ Magnetic resonance imaging and
musculoskeletal ultrasonography may reveal anatomic as
well as chemical disturbances evidenced by edema, flat-
tening of the median nerve, narrowing of the carpal tunnel,
loss of normal adipose tissue in the carpal tunnel, and
postsurgical changes such as scar formation.37-38 Recent
studies?9-41 have shown promise in using musculoskeletal
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Figure 4. Symptoms of parasthesia in carpal tunnel syndrome in the typical distribution of the median nerve.

ultrasonography as a first-line confirmatory test in diag-
nosing CTS. In this test, cross-sectional areas of the median
nerve are measured in healthy patients and in CTS
patients. However, further studies are still warranted on
this diagnostic test. Lastly, these imaging studies may be
useful in detecting lesions, such as bifid median nerves and
synovitis, though these studies are associated with a rel-
atively higher cost.

Osteopathic Structural Examination

A thorough understanding of upper limb anatomy plays
a critical role in elucidating the etiology of CTS. Osteo-
pathic structural examination serves to detect somatic dys-
functions, defined as altered or impaired body structures
that involve skeletal, arthrodial, myofascial, vascular, lym-
phatic, and neural components. Diagnostic criteria are ten-
derness, asymmetry, restriction, and tissue texture changes,
or TART.#2 For patients with CTS, osteopathic structural
examination would focus on somatic dysfunction in the
hand, wrist, and upper limb. Palpatory examination should
focus on the following anatomic components:

m Carpal Tunnel—First, the carpal tunnel contents should be
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examined using modified range-of-motion procedures
reported by Sucher,*3 which were designed for the assess-
ment of somatic dysfunction. Restrictions of motion are
graded from 0 to 5 according to the following scale: 0, no
restriction; 1, mild restriction; 2, moderate restriction; 3,
moderate to marked restriction; 4, marked restriction; and 5,
extremely marked restriction.®3 Patients are assessed in the
seated position with the wrist flexed to approximately 90°
(Figure 5 and Figure 6).

Carpal and Metacarpal Bones—Second, the carpal and
metacarpal bones should be examined by assessing for
restriction of motion. Dislocation or displacement of the
lunate bone can compress the median nerve and lead to
CTS; attention should focus on this carpal bone. Addition-
ally, the lunate bone is surrounded by other carpal bones, and
the TCL, which contributes to the tunnel, is attached to 4
carpal bones (ie, hamate, pisiform, scaphoid, and trapezium).
Hence, each carpal bone should be evaluated because any
degree of displacement can affect carpal tunnel anatomy
and may therefore increase intratunnel pressure. Subse-
quently, as a result of carpal bone articulation with the
metacarpals, assessment of the metacarpal bones must be
included in the examination. These bones articulate with
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Figure 5. The physician induces wrist extension and flexion to evaluate for restriction in passive range of motion, observing the patient
for signs of discomfort or pain in these positions. The physician compares the findings in the affected wrist with those in the unaf-

fected wrist to note differences in range of motion.

Figure 6. The physician induces transverse extension of the carpal tunnel and thenar radial abduction/extension to assess for restric-
tion in passive range of motion. The physician compares the findings in the affected wrist with those in the unaffected wrist to note

differences in range of motion.

the distal carpal bones, and any metacarpal restriction can
thus influence carpal bone alignment.

m Distal Radius and Ulna—Third, because the distal radius and
ulna also influence carpal bone position and motion, partic-
ularly the lunate bone, evaluation of the radiocarpal and
ulnocarpal joints must be performed (Figure 7 and Figure 8).

m Anterior Forearm Muscles and Interosseous Membrane—
Fourth, the anterior forearm muscles and interosseous mem-
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brane stabilize the radius and ulna in the forearm. Dys-
function in these supporting tissues affects the position of the
radius and ulna, which alters the anatomic position of the
carpal bones and tendons traversing the carpal tunnel. Pal-
pation of the interosseous membrane and anterior forearm
muscles may reveal areas of a taut fibrous band, pain, or ease-
bind tissue elasticity asymmetry.

JAOA ¢ Vol 112  No 3 » March 2012 « 131



REVIEW

Figure 7. The physician induces radial deviation (lateral abduction) and ulnar deviation (lateral adduction) at the wrist to assess for
restrictions in range of motion. The physician compares the findings in the affected wrist with those in the unaffected wrist to note

any difference.

Figure 8. The physician induces supination and pronation at the wrist to assess for restricted passive range of motion. The physician
compares the findings in the affected wrist with those in the unaffected wrist.

The osteopathic palpatory findings, imaging findings, and
results of electrodiagnostic studies should be correlated
with clinical symptoms and subjective patient reports of
suspicious pain, tenderness, paresthesia, or restrictions in
active range of motion to more definitively diagnose CTS.

Conventional Management

Standard treatment for patients with CTS includes rest,
wrist immobilization with a splint, avoidance of provoca-
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tive activities, and modification of physical behaviors in
conjunction with as-needed nonsteroidal anti-inflammatory
drugs. Conservative therapies are effective in approxi-
mately 80% of patients; however, symptoms can recur in
up to 80% of these patients after 1 year.44 In another study,
after failure of conservative therapy, the use of local anes-
thetics and corticosteroid injections for the management of
CTS resulted in improved symptoms in 56% to 73% of
patients.45 If these treatments prove ineffective, surgical
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techniques to relieve carpal tunnel pressure may be indi-
cated, and consultation with an appropriate surgeon may
be warranted.

Incision of the TCL increases the volume of the carpal
canal and has been postulated to alter the kinematics of the
carpus, but this procedure includes the risk of bowstringing
the flexor tendons, which can compromise grip strength.6
Complications of surgical procedures are low, approxi-
mately 1% to 2%, and include nerve, tendon, and blood
vessel injury, infection, scarring, chronic tenderness of the
surgical site, pain, hematoma, complex regional pain syn-
drome, and the potential need for additional surgical pro-
cedures.4647

Osteopathic Manipulative Treatment

When osteopathic structural examination reveals somatic
dysfunction associated with CTS, osteopathic manipulative
treatment may be used to manage the somatic dysfunction.
Specifically, OMT may be used to stretch soft tissues,
release tissue adhesions, eliminate restricted motion of
carpal and metacarpal bones, increase the length of the
TCL to enlarge the carpal tunnel and lower intratunnel

REVIEW

pressure transmitted to the median nerve, increase range
of motion, strengthen muscles, and reduce edema. Resul-
tant improvements in circulation and joint function will
allow for normalization of nerve function. As described in
the following paragraphs, several techniques can be used
to manage somatic dysfunction in various parts of the
wrist and hand that are associated with CTS.

Wrist Retinaculum

Myofascial release technique—The physician places his or
her fourth and fifth digits of both hands between the
patient’s fourth and fifth digits and first and second digits
of the palmar surface#s (Figure 9A). Dorsiflexion of the
patient’s wrist is introduced, and the physician’s thumbs
overlie the lateral and medial attachments of the wrist flexor
retinaculum (transverse carpal ligament) (Figure 9B). Trans-
verse distraction is applied to the retinaculum by using a 3-
point or 4-point bending technique, with 2 points ventral
and 1 to 2 points dorsal until relaxation of the soft tissue or
release of the restriction is attained (Figure 9C). In cases in
which dorsiflexion elicits CTS symptoms, myofascial release
can be performed without dorsiflexion of the wrist.
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Figure 9. Myofascial wrist retinaculum (transverse carpal liga-
ment) release. (A) The physician places his fourth and fifth
digits of both hands between the patient’s fourth and fifth
digits and first and second digits of the palmar surface. (B)
Dorsiflexion of the patient’s wrist is introduced, and the physi-
cian’s thumbs overlie the lateral and medial attachments of the
wrist flexor retinaculum. (C) Transverse distraction is applied to
the retinaculum by using a 3-point or 4-point bending tech-
nique, with 2 points ventral and 1 to 2 points dorsal until relax-
ation of the soft tissue or release of the restriction is attained.
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Figure 10. Thenar, carpal ligament release (Opponens roll maneuver). (A) The physician grasps the patient's hypothenar and thenar
region (B) The physician gradually pulls the thenar area laterally, while also moving the thumb into extension to create traction.

Thenar and Carpal Ligament
Opponens roll maneuver—This maneuver# involves lat-
eral and axial rotation of the thumb, which creates sub-
stantial traction on the attachment of the opponens pollicis
muscle. The muscle originates from the transverse carpal
ligament and tubercle of the trapezium bone. This
maneuver stretches the muscle and transverse carpal lig-
ament, releasing pressure within the carpal tunnel and
unloading pressure on the median nerve.43

The physician performs this technique by grasping
the hypothenar region of the patient and then using his or
her other hand to grasp the patient’s thenar area. The
physician gradually pulls the patient’s thenar area laterally
while simultaneously moving the thumb into extension
to create traction (Figure 10). In addition, the abductor pol-
licis brevis is extended and abducted. A progressive phase
of stretch further extends and abducts the opponens and
abductor muscles. This technique is especially useful as
patients can be educated on how to self-perform the oppo-
nens roll maneuver by using the contralateral hand to
grasp and extend the thumb.

Carpal Bone

High-velocity, low-amplitude technique (mobilization
with impulse)—The physician’s hands grasp the patient’s
hand and wrist4849 with the thumb contacting the dorsal
aspect of the dysfunctional carpal bone (Figure 11A). The
physician uses the thumb of the other hand to reinforce the
dysfunctional carpal bone while the index fingers grasp the
anterior aspect of the carpal bones (Figure 11B). A dorsi-
flexion barrier is then engaged, and the physician applies
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a mobilization with impulse thrust moving the patient’s
wrist toward the floor in a whipping motion (Figure 11C).
A palmar flexion barrier is then engaged, and the physician
applies a mobilization with impulse thrust by moving the
patient’s wrist in the opposite direction (Figure 11D).

Metacarpophalangeal Joint

High-velocity, low-amplitude technique (mobilization
with impulse)—The physician grasps an individual pha-
lanx with his or her index fingers and palm48 (Figure 12A).
Traction is then applied to the metacarpophalangeal joint,
and a mobilization with impulse thrust is applied distally
in an axial manner. The same technique is applied to the
remaining untreated metacarpophalangeal joints.

Carpometacarpal Joint

High-velocity, low-amplitude technique (mobilization
with impulse)—With the physician’s thumb contacting
the dorsal aspect of an individual metacarpal, the index fin-
gers grasp the dorsal aspect of the metacarpal4s (Figure
12B). Mobilization occurs by gently applying a downward
force with the thumb until a barrier is engaged and sub-
sequently applying an upward force with the index fingers.
The remaining untreated metacarpals are then mobilized
in the same fashion.

Radius and Ulna

Because the distal radius and ulna are in contact with the
proximal carpal bones that influence motion at the radio-
carpal, ulnocarpal, and radioulnar joints, management of
the radius and ulna is important in treating patients with
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Figure 11. Carpal bone high-velocity, low-amplitude technique. (A) The physician’s hands grasp the patient’s hand and wrist. (B) The
physician’s index fingers grasp the anterior aspect of the carpal bones. (C) A dorsiflexion barrier is engaged, and the physician applies
a mobilization with impulse thrust moving the patient’s wrist toward the floor in a whipping motion. (D) A palmar flexion barrier is
engaged, and the physician applies a mobilization with impulse thrust by moving the patient’s wrist in the opposite direction.

CTS. The most common dysfunction is that of the radial
head, resulting in pronation or supination dysfunction.

High-velocity, low-amplitude technique (mobilization
with impulse) for posterior radial head dysfunction
(pronation dysfunction)—The physician places his or her
thenar eminence on the patient’s posterior radial head
using his or her index fingers to grasp the patient’s medial
elbow .48 The patient’s forearm is then rotated into supina-
tion until the restrictive barrier is reached. The forearm is
then extended and a mobilization with impulse thrust is
applied with the thenar eminence.

Muscle energy technique for pronation and supination
dysfunctions—To manage pronation dysfunction, the
physician holds the patient’s hand in a handshake position
while the palm of the free hand contacts the posterolateral
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aspect of the radial head to be treateds (Figure 13A). Supina-
tion is applied to the patient’s forearm until a restrictive bar-
rier is reached. The patient then attempts to pronate his or
her forearm while the physician applies a counterforce for
3 to 5 seconds. The contraction is then relaxed and the
patient is supinated to a new restrictive barrier, and again
the patient pronates his or her forearm while the physician
applies a similar counterforce. These steps are repeated 3
to 5 times.

For supination dysfunction, the physician holds the
patient’s hand in a handshake position while the palm of
the free hand contacts the posterolateral aspect of the radial
head (Figure 13B). Pronation is applied to the patient’s
forearm until a restrictive barrier is reached. The patient
then attempts to supinate his or her forearm while the
physician applies a counterforce for 3 to 5 seconds. The con-
traction is then relaxed, the patient is pronated to a new
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Figure 12. Metacarpophalangeal joint and carpometacarpal joint mobilization. (A) The physician grasps an individual phalanx with
his or her index fingers and palm. Traction is then applied to the metacarpophalangeal joint and a mobilization with impulse
thrust is applied distally in an axial manner. (B) With the practitioner’s thumb contacting the dorsal aspect of an individual metacarpal,
the index fingers grasp the dorsal aspect of the metacarpal. Mobilization occurs by gently applying a downward force with the thumb
until a barrier is engaged and subsequently applying an upward force with the index fingers.

restrictive barrier, and again the patient supinates his or her
forearm while the physician applies a counterforce. These
steps are repeated 3 to 5 times.

Interosseous Membrane and Forearm Muscle

Myofascial release technique (bilateral thumb pressure
technique)—The physician’s 2 hands grasp the patient’s
distal forearm with the thumbs contacting the anterior
aspect of the forearm muscles and interosseous membrane
while the index fingers grasp the posterior aspect of the
forearm#® (Figure 14A). The physician’s thumbs exert a
gentle force ventrally to engage the soft tissues cephalad

and laterally until a barrier of tissue motion is reached
(Figure 14B). Continuing proximally on the forearm while
holding a stretch for 3 to 5 seconds, the grasp is slowly
released and gentle, rhythmic, sustained pressure is applied.
The same bilateral thumb pressure technique is then
applied to the posterior aspect of the forearm. An alterna-
tive method can be performed by placing the thumbs over
the anterior aspect of the forearm and applying a gentle
pressure and circling motion (clockwise and counter-
clockwise) to the forearm. Treatment of this area will alle-
viate tension of the musculature between the radius and
ulna.

Figure 13. Supination dysfunction and pronation dysfunction muscle energy technique. The physician holds the patient’s hand in
a handshake position while the palm of the free hand contacts the posterolateral aspect of the radial head to be treated. Suppination
(A) and pronation (B) are applied to the patient’s forearm until a restrictive barrier is reached.
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Figure 14. Interosseous membrane and forearm muscles myofascial release (bilateral thumb pressure technique). (A) The physician’s
2 hands grasp the patient’s distal forearm with the thumbs contacting the anterior aspect of the forearm muscles and interosseous
membrane while the index fingers grasp the posterior aspect of the forearm. (B) The physician’s thumbs exert a gentle force ven-
trally to engage the soft tissues cephalad and laterally until a barrier of tissue motion is reached.

Clinical Efficacy of OMM on CTS

Multiple published studies have outlined the clinical effec-
tiveness of OMT on patients diagnosed with CTS.43,50-52
Sucher43 demonstrated that osteopathic palpatory diag-
nosis in 20 patients with carpal tunnel syndrome revealed
at least moderate restriction (grade 2), compared to 20
healthy, symptom-free patients with no to mild restric-
tion (grade 0-1). In the same study, 16 patients with CTS
who had at least a grade 2 restriction and who were treated
with OMT experienced improved range of motion and
decreased symptoms of CTS4 Results of nerve conduction
studies improved within 1 to 3 months.

In another study, Sucher>2 demonstrated that after
OMT, magnetic resonance imaging results showed the
anteroposterior and transverse dimensions of the carpal
canal to be substantially increased and reported a con-
comitant improvement with subsequent nerve conduction
studies. Additional research efforts by Sucher et al53
showed that OMT widens the transverse carpal arch and
lengthens the transverse carpal ligament in cadaver
studies.

Questions are raised, however, regarding the experi-
mental design and lack of statistical analysis and power of
Sucher’s studies because of the small sample sizes. Also,
inclusion and exclusion criteria were not outlined in these
studies, which limits the studies’ generalizability. On the
other hand, studies with stronger designs have supported
Sucher’s findings; Tal-Akabi and Rushton54 developed a
structured research method and demonstrated that carpal
bone mobilization improved patients’ symptoms with sat-
isfactory results.
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Comment
As early as the mid-19th century, Paget® documented the
use of neutral splints to treat patients with CTS. Since then,
as the practice of medicine has matured and research
efforts have increased, CTS treatment options have evolved
into a spectrum of conservative, noninvasive methods and
surgical techniques. Despite the continuous growth of
knowledge and published literature, OMM for carpal
tunnel syndrome may often be overlooked. Randomized
clinical trials have demonstrated greater improvements
in symptom severity and functional status in patients who
were treated with surgical procedures than in those who
were treated with conservative strategies.4656 However,
complications associated with surgical interventions can
lead to morbidities, which may detract from their clinical
efficacy.4656

Osteopathic manipulative medicine enables physicians
to noninvasively diagnose and manage CTS. Diagnosis
with OMM should not be considered a replacement for
diagnosis with electrodiagnostic studies and other provoca-
tive tests. Rather, it should be viewed as an adjunct and
extension to the physical examination. Osteopathic manip-
ulative treatment techniques assist in relieving pressure in
the carpal tunnel, stretching soft tissues, alleviating restricted
metacarpal and carpal bones, increasing the length of the
TCL to enlarge the carpal tunnel, increasing range of motion,
strengthening muscles, and removing excess fluid, all of
which can result in improvements in circulation and nerve
function. Hunter et al’” and Amadio® suggested that manip-
ulation can also reduce adhesions produced as a result of
inflammatory sequelae of the disorder.

In addition to being used to treat patients with CTS,
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OMM can help monitor the progression of CTS and
patients’ response to treatment, minimizing the need for
serial electrodiagnostic studies, steroid injections, and sur-
gical procedures, which can ultimately reduce overall treat-
ment cost. Further, a treatment plan that uses OMM in
addition to exercise and stretching activities can prevent
progression of CTS and can reduce morbidity.

Despite multiple studies documenting the effectiveness
of OMM for CTS, further research is warranted. Future
studies should investigate nonoperative treatments such as
splinting and nonsteroidal anti-inflammatory drugs in
combination with OMM, as well as steroid injection ther-
apies in conjunction with OMM to demonstrate the effec-
tiveness of these combination regimens. Additionally,
studies with larger samples will reveal whether a correla-
tion between repetitive stress injury and somatic dys-
function exists and will determine causality, if it exists.
Measurements of nerve conduction studies, range of
motion, somatic dysfunction, sensory examination, and
motor strength can be integrated in future investigations
to demonstrate the role of OMM in the treatment of patients
with CTS and to measure the degree to which nerve func-
tion and wrist-hand performance of patients improves.

Conclusion

The application of OMM is generally underused and over-
looked in the management of CTS. Although there are
multiple causes of CTS, using OMM (ie, osteopathic struc-
tural examination and OMT) in the diagnosis and man-
agement of CTS may ultimately prevent or delay surgical
intervention in patients with this condition.
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