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Posttraumatic hand stiffness is a common but complex problem treated in many 
general clinics and in hand treatment centers. Although much information is 
available regarding various treatment procedures, the use of a team approach to 
evaluate and treat hand stiffness has not been examined thoroughly in the 
Journal. The problems of the patient with a stiff hand include both physical and 
psychological components that must be addressed in a structured manner. The 
clinical picture of posttraumatic hand stiffness involves edema, immobility, pain, 
and the inability to incorporate the affected extremity into daily activities. In this 
case report, we review the purpose and philosophy of the team approach to hand 
therapy and the clarification of responsibilities for physical therapy and occupa
tional therapy intervention. 
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Therapists in a variety of clinical set
tings often treat patients with hand stiff
ness after a distal upper extremity (UE) 
fracture. These patients have symptoms 
of edema, immobility, and pain leading 
to general disuse of the hand. Our med
ical center has adopted a team approach 
in the treatment of this patient popula
tion. The team approach was developed 
to resolve problems found when a pa
tient received only physical therapy 
(PT), only occupational therapy (OT), 
or both, but without communication 
between the therapists and the patient. 
We found that when patients receive 
only PT they often neglect to apply the 
improved motion and strength of their 
hand to daily functional activities. This 
phenomenon led to our use of the 
phrase "box syndrome" to describe a 
patient who brings his hand to therapy 
for exercise only to return the hand to a 
"box" afterwards, where it is stored and 
protected until further exercise. Al
though patients receiving only OT are 
more mindful of using their hand func
tionally than patients receiving PT, we 
have observed their progress to be slower 

that that of those receiving PT in mo
tion, stretching, and strengthening. 

The primary problem we found with 
individual therapy intervention was du
plication of services, especially in pas
sive range of motion. Passive range of 
motion has been perceived by patients 
as an uncomfortable procedure. This 
discomfort seems to cause more patient 
anxiety during both PT and OT ses
sions. In general, the nonuse of a team 
approach seems to lengthen the patient's 
overall treatment course. 

We believe that the team approach of 
PT and OT affords several benefits to 
the patient. It allows for specialization 
and expertise from the individual disci
plines, thus providing a broader spec
trum of available treatment techniques. 
Additionally, in our opinion, the length 
of the patient's rehabilitation is reduced. 
A third area of benefit to the patient is 
decreased anxiety about treatment. We 
have noted that by having PT first, 
which often may be the more uncom
fortable session of PT and OT, the pa
tient could use the hand functionally in 
OT without further anticipation of dis
comfort. 

The team approach necessitates open 
and frequent communication among 
the therapists and the patient, assimila
tion of treatment goals, and coordina
tion of patient scheduling. At our facil
ity, the patient first visits PT, usually for 
triweekly sessions of 45 minutes each. 
Occupational therapy sessions are also 
approximately 45 minutes in duration, 

two or three times a week, depending 
on the patient's level of dysfunction. 
The physical therapist and the occupa
tional therapist meet once each week to 
discuss the patient's progress, problems, 
and appropriate discharge plans and 
goals. The referring physician is con
sulted as necessary. 

CLINICAL PICTURE OF 
POSTTRAUMATIC HAND 
STIFFNESS 

Before we discuss the actual treatment 
rendered in our clinic, we believe a re
view of the physiology of posttraumatic 
hand stiffness would be helpful. This 
difficult problem generally is a result of 
three basic clinical entities, edema, im
mobility, and pain, which often lead to 
a cycle of hand disuse and dysfunction.1 

Accumulation of edema, the first of 
the three clinical problems, is a common 
response to trauma or injury to the 
hand. The presence of excessive fluids 
within the hand produces pain on move
ment. This fluid is rich in protein con
tent. As the edema recedes, proteins re
main within the soft tissues of the hand, 
resulting in decreased tendon gliding, 
joint lining or ligamentous adhesion, 
and general immobility.2 

If the hand is permitted to remain 
immobile, joint contractures eventually 
will result in a "position of dysfunction." 
We have observed patients assuming a 
hand posture, in either flexion or exten
sion of the digits, that depends on the 

Mrs. Morey is Physical Therapist II, University 
of Michigan Medical Center, Ann Arbor, MI 48109-
0010 (USA). 

At the time this article was written, Mrs. Watson 
was Occupational Therapist II, University of Mich
igan Medical Center. Currently, she is Staff Occu
pational Therapist, Arlington Hospital, Arlington, 
VA 22205. 

This article was submitted March 21, 1985; was 
with the authors for revision seven weeks; and was 
accepted July 11, 1985, 

Volume 66 / Number 2, February 1986 225 



position of greatest comfort. Contrac
tures may result from tightness of any 
soft tissues, for example, skin, tendons, 
ligaments, or the joint capsule itself.3 

Pain is the third clinical problem as
sociated with edema and immobility in 
the hand. When pain is severe enough 
to inhibit a patient's ability to exercise 
the hand, the natural "pumping" action 
of the hand muscles is sacrificed, per
mitting increased edema and tissue fi
brosis.4 These three clinical problems 
interact with each other to produce a 
cycle of hand disuse and dysfunction. 

"Functional neglect" is a term we use 
to describe a characteristic seen among 
many such patients with posttraumatic 
hand stiffness. We define functional ne
glect as a refusal, either conscious or 
unconscious, to use the affected hand. 
This also describes the altered body me
chanics observed in these patients; char
acteristically, the patient assumes a pos
ture of slight shoulder abduction, elbow 
flexion, and wrist ulnar deviation, 
thereby separating the affected extrem
ity from the body as a whole. 

Several factors may contribute to the 
development of functional neglect in pa
tients: fear of pain caused by active mo
tion, or a changed body image because 
the patient regards the hand as "sick" 
and, therefore, not useful. Another pos
sible explanation for the altered and 
nonfunctional posturing of the hand 
may be extended compliance with the 
early rehabilitative instructions to keep 
the extremity elevated for control of 
edema. 

We have found functional neglect to 
be detrimental to the patient's overall 
rehabilitative progress. Patients in our 
clinic with these characteristics seem to 
have a general decrease in pain toler
ance, a unilateral UE functional loss, 
and an overall decrease in gross motor 
status (eg, patient reports a loss of bal
ance). These factors lead to a persever
ance of the pain-immobility cycle, thus 
promoting hand dysfunction. 

With this background in mind, we 
will discuss the comprehensive treat
ment offered through the use of a team 
approach to hand therapy. We suggest 
that the patient first receive PT for mo
dalities and therapeutic exercises; this 
affords the patient more hand mobility 
for performing functional skills in the 
OT session that follows. 

PHYSICAL THERAPY 
APPROACH 

The physical therapy program for the 
patient with posttraumatic hand stiff
ness is determined by and based on the 
results of a thorough hand examination. 
This includes evaluation of range of mo
tion, muscle strength, edema, gross sen
sation, wound healing, and scar adhe
sion. The foremost goals of PT are the 
reduction of edema, improvement of 
range of motion, and improvement of 
muscle strength. 

Early reduction of edema is of pri
mary importance in promoting hand 
function. Patient education includes el
evation of the UE higher than the heart 
and use of distal to proximal massage to 
promote venous return. In addition, pa
tients are instructed in active range-of-
motion exercise to facilitate the pump
ing action of hand muscles to decrease 
swelling. Traditional means of edema 
control, such as fitting the patient with 
a compressive glove or using the Jobst* 
pump, also may be considered. We have 
found Jobst pumping to be especially 
effective when alternating positions of 
hand flexion and extension (15 minutes 
in each position) while keeping the UE 
elevated for the full one-hour treatment 
time.5(p535) Jobst pumping may be nec
essary on a daily basis until maximal 
reduction of edema is attained. The use 
of contrast baths may also be helpful in 
reducing persistent edema. This modal
ity uses the vasomotor response to alter
nate immersion in baths of warm and 
cold water temperatures for increasing 
venous return. 

The second area of concentration is 
improvement of the patient's joint range 
of motion. A thorough evaluation of the 
stiff hand differentiates musculotendi
nous tightness from joint capsule con
tracture. Treatment of the tightened 
musculature involves manual stretching 
of the tendon simultaneously over all of 
the joints the muscle or tendon tra
verses. In contrast, mobilization is per
formed specifically on each restricted 
joint capsule. This is accomplished with 
the joint held in a neutral position, thus 
placing the ligaments of the joint "on 
slack." The therapist manually glides the 
bones within the joint, effecting a stretch 
on the joint capsule itself. 

Current clinical research advocates 
the use of prolonged soft tissue stretch
ing with simultaneous application of 
heat for increasing tissue temperature to 
produce lengthening of connective tis
sue.6.7 This theory has been applied with 
success using Coban† elastic wrapping 
of the hand into a position of mass 
flexion and concurrent paraffin dipping 
for heat conduction.5(p223) Moist hot 
packs may be added around the paraf
fin-wrapped hand to maintain warmth 
for the 20-minute treatment time. 

Once reduced edema and improved 
range of motion have been achieved, the 
therapist can emphasize strengthening 
the hand musculature. An exercise pro
gram based on manual muscle test find
ings includes strengthening both intrin
sic and extrinsic muscle groups of the 
hand. In addition, strengthening the re
mainder of the UE may be necessary for 
returning the affected hand to func
tional use. 

Scarring or tendon adhesion often 
complicates progress in rehabilitation 
and, therefore, must be addressed in 
treatment. Deep transverse friction mas
sage is very successful in improving mo
bility of scar tissue and increasing range 
of motion.8 This technique also helps 
desensitize the scarred area because the 
patient may have complaints of tingling 
or "pins and needles" sensations. Elec
trical stimulation is also an effective mo
dality for releasing scar tissue adhesion 
because it assists muscle contraction for 
increased tendon gliding.9 

The PT home program details the 
most important exercises for the indi
vidual patient at each stage of recovery. 
Initial instruction involves UE eleva
tion, distal to proximal massage, and 
active range of motion; later instruction 
includes self-stretching and passive 
range of motion, transverse scar mas
sage, and progressive resistive exercises. 
The PT and OT home programs are 
coordinated to emphasize each stage of 
progression simultaneously, for exam
ple, combining shoulder range-of-mo-
tion exercises with tasks performed 
while reaching overhead or using active 
and passive hand range-of-motion ex
ercises with thumb pinching or gross 
grasp activities. 

* Jobst, Box 653, Toledo, OH 43694. 
† Coban Medical Products Division, Minnesota 

Mining & Manufacturing Co, St. Paul, MN 55144. 
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PRACTICE 

OCCUPATIONAL THERAPY 
APPROACH 

The occupational therapist's long-
term goal for the patient with post
traumatic hand stiffness is premorbid 
functional status of the hand. The basic 
treatment approach for these patients is 
to promote participation in and respon
sibility for rehabilitating the affected 
hand. The areas addressed by OT are 
awareness of altered body mechanics, 
activities of daily living, and vocational 
and avocational activities. Treatment 
also may include graded active motion, 
clinic and home activities, and splinting, 
if deemed necessary. 

Altered body mechanics of the UE is 
the first area addressed in treatment be
cause these problems negatively affect 
the patient's overall functional recovery. 
The patient's altered UE posture is dis
cussed, including the probable reasons 
for, complications of, and solutions for 
these compromising body mechanics. 
The use of visual aids such as mirrors or 
videotaping also may be helpful. 

The initial OT interview includes 
evaluation of activities of daily living 
and vocational and avocational topics. 
The therapist ascertains whether the pa
tient is dependent or independent in 
areas of self-care. Most important, the 
patient explains if the methods being 
used are normal for him or if they have 
been adapted because of hand function. 
Additionally, the patient is questioned 
about other activities of daily living, 
such as driving or homemaking. 

The vocational areas that are ad
dressed (if appropriate) are the patient's 
present work status; job expectations, 
especially relating to manual perform
ance; and the patient's willingness to 
return to his occupation. If the voca
tional concerns remain unresolved as 
rehabilitation progresses, a referral to 
the appropriate work evaluator or vo
cational counselor is considered. The 
patient is questioned also about avoca
tional interests. The information gained 
through the interview is helpful in the 
development of a treatment plan and 
home program. 

Data recorded from the interview 
should be objective and listed in quan
titative terms. This is particularly im
portant when evaluating activities of 
daily living and vocational and avoca
tional status. Detailed objective terms, 
such as left or right UE, performed with 
or without pain, and average time for 

completion of task, are necessary if this 
information is to be used for marking 
progress in therapy. Flow sheets, graphs, 
and charts showing the patient's prog
ress are helpful in motivating patients 
to continue home and clinic treatment 
programs. 

The therapist tries to ensure that the 
patient's initial visit is a positive expe
rience; we strive to have the patient 
successfully complete at least one simple 
active motion task. Hand function and 
dexterity tests are avoided in the initial 
sessions because the patient often is fear
ful and anxious about pain. 

Occupational therapy also includes 
graded active motion activities, but 
crafts are used only if the patient ex
presses an interest. Activities used by 
our facility include towel rolling, "wall 
walking" with fingers, bilateral paper 
ripping, circular "dusting," simple 
blackboard writing and drawing tasks, 
and various opposition and pinching ex
ercises. These activities are graded ac
cording to resistance, type of motion (ie, 
involving entire UE or smaller isolated 
motions), and different speeds (ie, from 
slow and rhythmical to fast and alter
nating). Bilateral tasks are beneficial for 
helping the patient incorporate the af
fected extremity with the body as a 
whole. Such bilateral tasks, especially if 
performed with the eyes closed, often 
eliminate the patient's tendency to focus 
on the affected UE. Home programs 
include many of the same grading fea
tures as the clinic activities and are de
signed to be incorporated easily into the 
person's home situation. 

Splinting is done selectively and on 
an individual patient basis. Splinting is 
avoided in the patient who has exhibited 
functional neglect because the splint 
may reinforce the patient's impression 
that the hand is "sick" and dependent. 
Splinting can be useful, however, for 
improving range of motion.5(pp847-874) It 
can be used on those patients who have 
demonstrated that much of their recov
ery is self-initiated and that they under
stand that external sources exclusively 
cannot "cure" them. 

CASE STUDY 

A 69-year-old white woman with right 
hand dominance, in otherwise good 
health, sustained a right Colles' fracture 
as the result of a fall. The patient was 
treated initially by closed reduction of 
the fracture and a long arm cast with 

slight wrist flexion. After five days, this 
cast was changed to maintain the wrist 
in a neutral position. Three weeks later, 
the patient received a short arm cast and 
instructions to begin elbow range-of-
motion exercises. The entire plaster im
mobilization period lasted eight weeks. 
After the plaster was removed, the pa
tient was referred to PT for range-of-
motion exercises. 

The initial PT evaluation revealed 
moderate edema in the right hand and 
forearm, severe pain with any move
ment, and range of motion in the hand 
from full finger extension to only 25% 
full flexion. Elbow extension lacked 35 
degrees, and the wrist was contracted at 
10 degrees of flexion. 

Two weeks later, the patient was is
sued an ulnar gutter-type splint to pro
vide wrist comfort without restricting 
metacarpophalangeal flexion. As the pa
tient continued PT three times a week, 
we were concerned that she held the 
affected hand in a dependent position 
and had persistent edema and a bluish 
discoloration of the hand. She returned 
to her orthopedic physicians, who sus
pected the development of reflex sym
pathetic dystrophy. They prescribed Na-
prosyn‡ and additional encouragement 
for active exercise. 

At this time, the patient was referred 
to OT for intervention in activities of 
daily living and active motion tasks. The 
initial OT evaluation demonstrated that 
the patient's right-handed grip strength 
was in the 10th percentile, and the pa
tient experienced severe limitations in 
dexterity and activities of daily living. 
The patient used her nondominant 
hand for all self-care tasks, required a 
housekeeper for homemaking needs, 
and was unable to drive or use her right 
hand for writing. 

A team approach was adopted. Phys
ical therapy involved Coban wrapping 
of the hand and paraffin dipping for heat 
conduction, electrical stimulation of the 
finger flexor muscles, and active and 
passive range-of-motion exercises along 
with strengthening exercises for the af
fected elbow, wrist, and hand. This con
tinued triweekly with OT immediately 
following the PT sessions. 

Treatment in OT consisted of active 
motion tasks that were graded in resist
ance and complexity, extensive use of 

‡Syntex Laboratories, Inc, 3401 Hillview Ave, 
PO Box 10850, Palo Alto, CA 94303. 
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home programs, and correction of the 
patient's altered body mechanics by ver
bal reminders and visual cuing using 
mirrors for assistance. We did not con
sider the patient to be an appropriate 
candidate for splinting because of her 
tendency to rely on "having therapy 
done to her" without actual self-partici
pation. 

After we adopted the team approach, 
the patient became a more active partic
ipant in her therapy and volunteered 
progress reports regarding her activities 
of daily living. She was able to incorpo
rate range-of-motion and strengthening 
exercises into her daily routine, thus 
resolving her "box syndrome." 

The patient was discontinued from 
rehabilitation two months after we be
gan the therapeutic team approach. At 
this point, she had full range of motion 
of the fingers and elbow, functional 
wrist motion, good to good plus UE 
strength, and she was using the affected 
hand for cooking, self-care, writing, and 
driving. The patient continued to follow 

the home exercise program daily. She 
was released from orthopedic care with 
instructions to return as needed. 

SUMMARY 

Hand stiffness after a distal UE frac
ture is a common but complex problem 
that has physical and psychological 
components. To treat effectively this pa
tient population, we recommend that a 
PT-OT team approach be established 
with clear division of responsibilities 
based on common goals. Each team 
member must be well-informed about 
the features and characteristics of the 
pain-immobility cycle and be able to 
apply this information to each individ
ual patient. Close communication be
tween the therapist and the patient con
cerning treatment methods, progress, 
and long-term goals is essential. The 
eventual return of the patient with hand 
stiffness to premorbid status is depend
ent on patient motivation, recovery of 
active and passive range of motion, im

provement of strength, and functional 
dexterity. 
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