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Hand burn care requires physical therapy involvement from the earliest stage of 
wound management. Hand burns may cause loss of sensation, decreased range 
of motion, loss of tissue and digits, or a combination of these conditions. The 
initial evaluation must include careful analysis of the extent and depth of the 
hand burn and concomitant injuries. Proper-positioning splints and active and 
passive range-of-motion exercises are vital to the preservation and restoration 
of function of the burned hand. This clinical report describes an aggressive 
physical therapy hand burn management program that is initiated early in patient 
care and continued throughout patient hospitalization and outpatient follow-up. 
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Burns can destroy the most underappreciated of all human 
organs, the skin. Skin preserves the body's delicate balance 
with the external environment, controls the body's core tem
perature, and prevents invasive infection from external, hos
tile pathogens.1 

The burned hand is a frequent component of burn injuries 
and presents a unique challenge to physical therapists. Hand 
burns alone are not life threatening but may seriously impair 
the patient's ability to function.2"4 Hand function may be 
impaired by loss of sensation, decreased range of motion, loss 
of digits, or a combination of these conditions. The purpose 
of this clinical report is to describe an aggressive physical 
therapy hand burn management program that is initiated 
early in patient care and continued throughout patient hos
pitalization and outpatient follow-up. 

Hand burns occur in about 43% of all patients with burns 
admitted to The University of Iowa Hospitals and Clinics 
Burn Treatment Center and are a common problem in the 
evaluation and care of patients with burns. Dorsal hand burns 
occur twice as frequently as palmar hand burns because of 
the thin dorsal skin and its exposed position. Dorsal skin 
elasticity allows the joints to move as the skin stretches, and 
loss of this elasticity may cause a functional deficit.1 The palm 
of the hand is covered by very tough skin that is tethered to 
the underlying deep fascia. Palmar skin is usually spared 
serious burn injury except in contact burns or large surface-
area burns.1 

Extrinsic finger extensor tendons beneath the dorsal skin 
may be injured by burns because of their relatively exposed 
position. The nine flexor tendons of the digits are buried 
beneath palmar skin and fascia and usually are not involved 
in hand burns. The intrinsic musculotendinous units lie en
tirely within the hand. The border intrinsic muscles pronate 

the little finger and bring the thumb into abduction.1 Because 
of their superficial position, the border intrinsic muscles are 
frequently injured in burns. The interossei and lumbrical 
muscles are rarely involved in primary burn injuries. 

The extensor tendons and central intrinsic muscles form a 
common extensor mechanism at the level of the metacarpo
phalangeal (MCP) joint. The two components of the common 
extensor tendon are the central extensor and the lateral band. 
Injury to the central extensor mechanism may cause a bou-
tonniere deformity of the affected digit.1 

The wrist and hand bones are held together by strong 
ligaments that allow maximal central stability and peripheral 
mobility. The bones are formed into three arches: 1) a fixed 
proximal transverse arch through the carpus, 2) a mobile 
distal transverse arch through the metacarpal heads that may 
be flattened or reversed, and 3) a longitudinal arch that runs 
from wrist to fingertips. The longitudinal arch is mobile and 
may be distorted by scar on the dorsum of the hand. A flat 
or archless hand cannot form a cup, and the thumb pad 
cannot appose the pads of the other digits.1 Maximal mobility 
and stretching of skin, tendons, and arches is considerable. 
The wrist has a ROM of 90 to 120 degrees, an ulnar deviation 
of 30 degrees, and a radial deviation of 15 degrees. The MCP 
joints allow 70 to 90 degrees of motion in flexion and exten
sion. The proximal interphalangeal (PIP) joints have a ROM 
of 90 to 105 degrees, and the distal interphalangeal (DIP) 
joints allow a ROM of 75 to 95 degrees.1 

The thumb has a unique double-saddle carpometacarpal 
joint that allows motion parallel with the palm and also at 
right angles to the palm.1 Mobility depends on the function 
of the saddle joint and the elasticity of the thumb web skin. 

Loss of dorsal or palmar skin elasticity may cause distortion 
or reversal of the longitudinal or transverse distal arch. In 
acute burns, this loss may be due to subcutaneous edema, 
and in the chronic phase the loss is due to scar contracture of 
the joint. Collateral ligaments may become edematous during 
the acute burn phase and may undergo scar contracture 
during the chronic recovery phase. Prolonged hand immobi
lization may cause the joint collateral ligaments, especially at 
the MCP joints, to become fixed.1,4,5 
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ACUTE BURN MANAGEMENT 

Evaluation and planning begin when a patient is admitted 
to our burn treatment center. The burn team thoroughly 
evaluate patients' burn injury and develop a comprehensive 
patient care plan. All upper extremity burns are examined to 
document injury depth and distribution, skeletal and tendi
nous integrity, neurological function, and vascular status. 
Vascular compromise of an extremity or digit from edema is 
an early burn complication. The involved upper extremities 
and hands must remain easily accessible for vascular and 
neurological assessment during burn resuscitation to allow 
early diagnosis of extremity compartment syndrome and is
chemia. 

Superficial burn wounds involving the epidermis and outer 
dermal skin layers are carefully cleansed and dressed with 
topical antimicrobial agents. Patients receive adequate pain 
medication and are instructed by the physical therapist in an 
active ROM program and self-care from the time of admis
sion. Patients are taught that burn edema is short-term and 
must not interfere with their physical therapy. Transient 
edema is best handled through moderate limb elevation and 
active ROM exercises. Exercise provides a pumping action of 
muscle activity, and joint motion prevents adherence of soft 
tissues during this period.5 Splinting is generally not required 
for superficial hand burns. 

Deep dermal and full-thickness burns without tendon or 
skeletal involvement are splinted at patient admission. Splints 
provide the optimal resting hand position with flexion of the 
MCP joint and extension of the PIP and DIP joints. The 
patient's wrist is dorsiflexed 20 to 40 degrees, and the thumb 
is placed in palmar abduction and extension (Fig. 1). The 
physical therapist directs patients in ROM exercises and ac
tivities of daily living as tolerated. Patients are encouraged to 
feed and groom themselves. The splint remains on the injured 
hand when the patient is resting or not engaged in physical 
therapy. 

Full-thickness burns with probable tendon involvement or 
joint-space disruption are also positioned in resting splints 
(Fig. 1). Range-of-motion exercises are generally contraindi-
cated until proper surgical procedures are performed. Daily 
burn management consists of wound cleansing, debridement, 
and topical antimicrobial therapy. Depending on patient 

Fig. 1. Universal hand splints used for deep dermal and full-
thickness burns to provide optimal resting hand position. 

management priorities, split-thickness skin grafts are applied 
to full-thickness hand burns 5 to 15 days postinjury. The 
extent and location of skin grafts determine the most appro
priate type of splint for the postoperative patient. The resting 
hand splint is best suited for burns to the dorsum of the hand, 
wrist, and distal forearm. If finger grafts are necessary, a banjo 
splint with finger traction is used (Fig. 2). Kirschner wires are 
placed through the distal phalanx, and rubber bands suspend 
the digits within the splint. Banjo and resting hand splints are 
not recommended for palmar burns because they may cause 
pain and increase the risk of graft slippage and failure. A 
modified gutter splint with a palmar pocket is recommended 
for palmar burns (Fig. 3). If the digits require circumferential 
grafting, internal fixation using Kirschner wires is placed 
longitudinally through the MCP joints. After five days of 
postoperative immobilization, the splint and Kirschner wires 
are removed. The patient is then instructed by the physical 
therapist in an active ROM exercise program. The patient 
works from the proximal to distal joints of the hand, advanc
ing from gross to precise motions. Stretching is avoided at 
first to allow time for graft maturation. Patients are encour
aged to perform ADL to tolerance. Some modification of 
eating utensils may be required in the early postoperative 
period to accommodate the reduced ROM and impaired 
function of the burned hand. 

By the second to third postoperative week, the patient 
performs aggressive active and passive ROM exercises to 
reestablish full ROM to hand joints and digits. Resting hand 
splints are still applied at night and during rest periods to 
control the tendency toward contractures and deformities of 
the grafted hand. The patient also begins general flexibility 
and endurance training using exercise bikes, weight-lifting 
equipment, rowing machines, and hand putty exercises to 
recondition from the effects of bed rest and injury-related 
catabolism. 

Fig. 2. Banjo splint with finger traction used for full-thickness burns 
with finger grafts. 

Fig. 3. Modified gutter splint with palmar pocket used for full-
thickness palmar burns. 
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PRACTICE 
OUTPATIENT CARE 

Outpatient planning includes instruction in aggressive phys
ical conditioning and ROM exercises. Patients with extensive 
burn injuries are encouraged to obtain exercise equipment to 
continue conditioning programs started in the hospital. Out
patient physical therapy is used for patients with severe burns 
and in cases of poor patient compliance. Dynamic splinting 
is used for specific complications such as boutonniere deform
ity of a finger or flexion contractures of a joint. 

PRESSURE THERAPY 

Pressure therapy is maintained throughout hand burn treat
ment. Elastic bandages, finger dressings, and moderate ele
vation are indicated initially and throughout the acute stage 
of burn wound management, regardless of whether grafting is 
required. 

Physical therapists must assess the maturity and stability of 
new skin before proceeding with pressure therapy. Tubigrip® 

gloves* are the first pressure garment to be applied after closure 
of all open wounds on grafted or nongrafted hands. Compres
sion garments such as Jobst gloves† are applied when higher 
pressures and increased shear forces can be tolerated by the 
maturing closed burn wound. Glove size and fit must be 
monitored carefully, because most patients' hands change size 
during the three to four weeks after burn wound closure. 
Digital web-space contractures and web-space advancement 
can be retarded with foam-rubber web spacers, slant inserts, 
and interdigital web spacers placed beneath the Jobst gloves. 
Stretching procedures and exercise programs also help modify 
debilitating scar contracture. 

Patients visit the outpatient burn treatment clinic as often 
as necessary, and their progress is monitored until optimal 
rehabilitation is achieved (usually within one to two years). 
Physical therapists observe the maturation of the burn wound 
and monitor pressure therapy garments for proper fit and 
therapeutic response. Physical therapists must evaluate pa
tients' hand ROM and function and the possible need for 
further dynamic splinting. Close monitoring is essential in 
pediatric hand burns, because deformities and contractures 
may form rapidly. Home care givers must be taught how to 

TABLE 
Patients with Hand Burns Treated from 1985 to 1986 (N = 112) 

Patient Characteristics 

Number of patients 
Number of burned hands 
Hands requiring operative therapy 
Mean age (yr) 
Mean body surface area burned 

(%) 
Mean length of hospitalization (d) 
Burn complications 

Superficial 
Burns 

72 
90 

0 
28.0 ± 2.3 

19.0 ±1.6 
11.5 ±1.04 

0 

Deep 
Burns 

40 
60 
60 

29.0 ± 3.2 

39.3 ± 6.5 
31.0 ±4.3 

7 

conduct effective ROM exercise programs, pressure therapy, 
and splinting protocols. 

SHORT-TERM CLINICAL FOLLOW-UP 

The University of Iowa Hospitals and Clinics Burn Treat
ment Center treated 150 burns involving one or both hands 
of 112 patients from 1985 to 1986 (Table). Forty patients (60 
hands) had deep dermal or full-thickness burns that required 
operative therapy. Burns involving 90 hands of 72 patients 
closed primarily. All patients received physical therapy burn 
management as described in this clinical report. We success
fully treated 143 burns without acute or chronic complica
tions. Seven burns had acute and chronic complications: 1 
boutonniere deformity of an index finger that resolved with 
splinting, 3 single-digit amputations because of severe burn 
injury with resultant tissue necrosis, and 3 web-space contrac
ture releases treated with skin grafts. All complications oc
curred in patients with the most severely injured hands and 
resulted from burn injury, not physical therapy. No compli
cations were attributable to aggressive physical therapy man
agement in either the acute or chronic burn phases. 

CONCLUSIONS 

We believe these data support the hypothesis that hand 
burn care requires physical therapy involvement from the 
earliest stage of burn wound management. Acute hand burn 
complications may be controlled, ROM optimized, and con
tractures and deformities avoided with physical therapy. The 
success of surgical therapy would be improved by a coopera
tive team approach to complex and potentially devastating 
hand burn injuries. Further studies are needed to establish 
the long-term outcome in this patient group. 
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