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ABSTRACT

Background and Purpose: This case report follows a 20 year old male through his five
week out patient rehabilitation for an open reduction internal fixation (ORIF) pinning of
his right lunate and subsequent hardware removal following a motor vehicle accident.
The patient presented with pain, decreased strength and range of motion of his right wrist.
A deficit was also identified in his right shoulder stemming from decreased use of his
right upper extremity. The reason for this case study is to look into benefits of physical
therapy interventions as well as their functional outcomes.

Interventions: Patient warmed up on an upper arm bike and used heat prior to all therapy
sessions in order to increase tissue extensibility. Stretching was applied based on
patient's tolerance. Patient used resistive tubing and free weights to increase strength.
Ice and electrical stimulation were applied at the end of each session to decrease any
inflammation that may have been caused through the session. Treatments were kept
within a pain free motion and adjusted based on patient's tolerance.

Outcomes: Following physical therapy interventions, the patient was able to return to:
full right upper extremity range of motion, equal strength bilaterally, decreased pain with
activity, and resume all leisure activities.

Discussion: Although it is apparent that this patient's impairments improved during
physical therapy management, it is difficult to say which intervention, if any, provided
these improvements or if this progress could have been due to natural healing.

Vll

Key Words: ORlF, DISI deformity, physical therapy, lunate fracture, impingement.
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CHAPTER I
BACKGROUND AND PURPOSE

As the physical therapy profession progresses towards a doctoral degree, physical
therapists continue to receive pressure to use evidence based practice in each treatment
session. This continuing transformation has led to the rise of many controversial
questions that need further research in order to be appropriately supported by evidence.
With limited current research, multiple visit physical therapy treatment of a patient
immediately following short term casting and immobilization of the wrist can not be
considered evidence based practice.

(

Open Reduction Internal Fixation (ORIP) is a common operation following a
displaced bone fracture. Open reduction refers to open surgery where the fractured bones
are set, and internal fixation refers to the plates or screws that are used to hold the bones
in place. Although this procedure commonly leads to casting or immobilization for a
period of time, it does not often require physical therapy for full functional recovery due
to the natural healing that occurs. In some cases however, a patient will be referred to
physical therapy for further rehabilitation due to extenuating circumstances or surgeon
preference.
Currently, there is very little literature that supports the benefit of multi-visit
physical therapy management for this diagnosis; thus bringing to the table the
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controversial question of whether or not therapy is of value for patients that have
undergone an ORIF of the wrist with casting.
This case study follows a controversial five week rehabilitation program of a
patient, following an ORIF pinning of the right lunate. The ORIF pinning was
subsequent to a motor vehicle accident that caused the right lunate to fracture and
displace leaving a dorsal intercalated segment instability (DISI) deformity.

Figure 1. Lateral view of a normal wrist!

(
Figure 2. Lateral view of a wrist with DISI deformity!

--.
DISI deformities occur when the ligamentous structures between the lunate and
the scaphoid (wrist bones) become strained and lax. This allows the lunate to rotate
dorsally or toward the back of the hand2. Although this is a rare injury, it frequently
accompanies a scaphoid fracture with scapho-Iunate dislocation and has a history of
trauma associated with a fall on an outstretched hand (FOOSH) injury.2,3
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Due to the rarity and unusual nature oflunate fractures 4 , an extensive literature
review in preparation for this case study failed to find any recent evidence assessing the
benefit for therapy versus natural recovery. Consequently the literature search was
continued, modifying the search for other fractures associated with casting of the wrist.
Many studies focusing on patients with ORIF of the radius (forearm bone) and the
need for therapy after cast removal were found. Although these studies do not look at the
lunate specifically, they do refer to patients that have similarly displaced fractures and
require the wrist to be immobilized. Radius fractures and lunate fractures repaired with
ORIF pinning commonly present with similar deficits after cast removal.
A randomized control study by Maciel and Taylor found that after cast removal
from fracture of the distal radius, patients commonly required no more than a single

l

session of advice and exercise provided by a physical therapist. 5 A study by Oskarsson
and Hjall put patients with ORIF pinning of the radius into two groups, one that received
physical therapy and one that performed self training at home. This study showed that
both groups, those treated by physical therapists and those involved in self training, were
satisfied with outcomes and showed no significant clinical differences after cast
removal. 6 Yet another study showed that at six weeks time, following a Colles fracture,
those patients receiving physical therapy had significantly greater improvements in wrist
extension and grip strength compared with patients receiving no physical therapy at all. 7
ORIF pinning of a lunate fracture as well as DISI repair show the potential for a
very good prognosis. Patients who have had an ORIF are often not even referred to
physical therapy after cast removal due to success of natural healing. A report by Hans

3

Habernek4 showed early return to work (within 3 months) and leisure activities following
an ORIF, showing no signs of arthritis or functional limitation at two year follow up.
Due to the lack of evidence and limited literature it is hard to determine if therapy
will decrease healing time or be necessary following a fracture of the lunate, ORIP
pinning and casting. This case report follows one out patient through his physical
therapy management after lunate fracture, dislocation, DISI deformity, ORIF, hardware
removal and casting describing the interventions used and their outcomes.
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CHAPTER II
CASE DESCRIPTION

The patient is a twenty-year-old right hand dominant male collegiate golfer who
was involved in a motor vehicle accident on April 17. He was a front seat restrained
passenger in a twenty five to thirty mile an hour head on collision with another vehicle.
It was suspected that he hit his right upper extremity in an impact loading position with

his wrist fully dorsiflexed, similar to the position in which a FOOSH injury usually

c

occurs. This resulted in an immediate onset of pain and swelling to his right wrist.
He was taken immediately to the emergency room, where x-rays were obtained
and read as negative. The attending physician thought it was best to place his right wrist
in a splint and prescribed non-steroidal anti-inflammatory drugs (N"sAIDs) for pain as
necessary. After no change in pain or swelling with use of the splint, the patient once
again returned to the emergency room three days later. During this visit another set of xrays were taken and also read as negative. The patient was instructed by the second
attending physician, who suspected the injury was ligamentous in nature, that he may
discontinue the use of his splint and begin working to regain his range of motion.
The discontinuation of the splint caused an increase in pain on the dorsum of his
wrist which continued to increase over the next few weeks so he decided to seek yet

~)

another opinion. A CT scan at this visit showed a displaced fracture of the dorsal aspect
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of his lunate as well as a dorsal intercalated segment instability (DISI) deformity. The
rarity of lunate fractures and as well as plain radiographs often not showing this fracture
in the early stages may have lead to the original misdiagnosis. 8 The attending physician
discussed options with the patient and his family, and they decided to schedule for the
next open surgery date. He had an ORIP of his right lunate on May 16, approximately
one month following his initial injury. Severe damage to the lunate along with the lunate
dislocation and DISI deformity are defInite indications for an ORIF. 9 Surgery was
unremarkable and while in the recovery room his right wrist was placed in a cast.
On July 17 he returned for the scheduled removal of his cast. Another CT was
ordered at this time and showed that the lunate was well healed; however, the screw used
in his surgery had moved slightly and posed a potential for impingement on the distal

l

aspect of the radius. The patient agreed with the surgeon that the best option was to go
back in to surgery and remove the hardware. Surgery was scheduled in July for the
removal screw and the wrist was put into a cast again.
On August 6 he once again returned for a physician's appointment where his cast
and sutures were removed. Another CT scan showed that his wrist was well healed with
no further complications. He was told he may begin pain free active range of motion of
his wrist. He was referred to physical therapy for rehabilitation of full wrist range of
motion and strength with a diagnosis of status post right lunate ORIF pinning with
hardware removal. He began therapy on August 28 (the delay between referral and visit
was due to the patients move to college). He had not yet received any therapy for this
injury. Along with the referral for physical therapy, the doctor sent a memorandum
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stating that he believed the healing was complete and the patient may resume all prior
activities as tolerated.

Examination, Evaluation and Diagnosis

This patient presented to physical therapy with 011 0 pain at rest, and 2/10 pain in
the dorsum of his wrist with activities such as writing. He also complained of wrist
stiffness and decreased range of motion and some right shoulder weakness. He was a
right hand dominant collegiate athlete and had been unable to compete in his sport since
prior to the accident. He stated he was also unable to complete some activities of daily
living (ADLs), such as writing and reaching overhead, without pain. His goals for
therapy included returning to prior level of function, returning to his sport and leisure
activities, and decreasing pain to OlIO while completing all ADLs.
Upon initial visual examination, the right wrist incision was well healed with no
signs of infection or inflammation. The patient presented with a 1.25 inch scar on the
dorsum of his wrist which was still pink in appearance and slightly raised. Sensation to
his upper extremities, including his right hand, was intact and equal bilaterally. This was
tested secondary to the physician'S original concern of some impingement in the right
wrist. This patient presented with some decreased strength and range of motion (ROM)
in all wrist movements.(see Table 1 & 2) Shoulder strength was evaluated secondary to
decreased use over the last four months. Wrist and elbow strength were tested in a neutral
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position with resisted isometrics. ROM was produced actively and measured with a
goniometer. 1O The range of motion in his fmgers was equal bilaterally.

Table 1. Initial upper extremity active range of motion (in degrees)

Supination
Pronation
Wrist Extension
Wrist Flexion
Ulnar Deviation
Radial Deviation

Right
42
60
52
58
15
8

Left
70
89
69
73
31
18

Ri~ht

Left

4/5
4/5
5/5
4/5
5/5
5/5
5/5
5/5
5/5
5/5
4/5
4/5

5/5
5/5
5/5
4/5
5/5
5/5
5/5
5/5
5/5
5/5
5/5
5/5

Table 2. Initial upper extremity strength

Shoulder Flexion
Shoulder Abduction
Internal Rotation
External Rotation
Elbow Flexion
Elbow Extension
Supination
Pronation
Wrist Extension
Wrist Flexion
Ulnar Deviation
Radial Deviation

During joint play some limitation was noted on the right wrist in both radial and
ulnar glides at the radiocarpal joint. This limitation was based off of a comparison to the
left wrist. Anterior and posterior glides at the mid-carpal and radio-carpal joints were
equal bilaterally. Upon palpation the patient noted some tenderness to the touch (1/10)
on the incision site, as well as some pain over the lunate (3/1 0) with carpal compression.

L

Tinel's, and Phalen's tests were negative bilaterally.
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Prognosis and Plan of Care

Physical therapy goals for this patient included returning ROM and strength to be
equal bilaterally both at the wrist and shoulder. His prognosis was good to return to full
range of motion and strength as well as having pain free function in eight weeks. The
patient was very motivated to return to his prior level of function.
This patient was to be seen by physical therapy five days a week, as was protocol
for this clinic for each athlete. A re-evaluation was completed every third week to
identify progress and reassess the need for therapy.
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CHAPTER III
INTERVENTION
The patient was seen an average of three times a week for five weeks (a total of
13 sessions). Each session lasted anywhere from 25-90 minutes. These sessions,
depending on progression, consisted of active warm up, heat, stretching, joint
mobilizations, thera-band, tubing, putty and free weights exercises, cool down, electrical
stimulation (e-stim) and ice.
During the first session, the patient was instructed in a home exercise program on
stretching for the wrist in flexion, extension, ulnar and radial deviation while using a
table for self overpressure at end range. He was instructed to stretch three times daily
until he regained full range of motion in his right wrist in comparison to his left wrist. His
initial appointment consisted of only an evaluation and the prescribed home exercise
program (REP) for stretching.
All subsequent sessions began with a five minute warm up on an upper extremity
ergometer with rotations of thirty seconds forward pedaling, and thirty seconds
backward. A hot pack was then placed, with nine layers between the skin and hot pack,
on the dorsum of the right wrist for five minutes. Therapy sessions consistently ended
with fifteen minutes of ice and micro current electrical neuromuscular stimulation
(MENS) set at 400 millionths of an ampere. Two channels were used for electrode
placement. The first channel's leads were placed from the dorsum of the hand to the
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palmer aspect of the distal forearm. The other channel was placed from the palmer side
of the hand to the dorsal aspect of the distal forearm. Ice was wrapped on the dorsum
side of the wrist over the patient's incision.
Exercises preformed during the second treatment session consisted of his
stretching HEP followed by resistive exercises using the lightest resistance tubing
(yellow). Exercises in a seated position included: elbow flexion and extension,
supination, pronation, wrist flexion, extension, radial and ulnar deviation. He also
completed exercises while standing which included: shoulder flexion, abduction, internal
rotation, and external rotation. Fifteen repetitions or each exercise were completed in
order to assess patient's tolerance for therapy. Patient stated that he felt his wrist was less
stiff after the stretching and resistive exercises however, he did report an increase of dull
achy pain from 0110 to 1110 at rest in the wrist. Ice and MENS, as described previously,
ended the session. The patient was instructed that he may ice at home as needed for
additional pain control.
During the second week's session the patient began with the ergometer, heat, and
stretching. He then used yellow tubing to complete the exercises mentioned above.
Anywhere between twenty five and fifty repetitions were completed and the patient was
instructed to increase the number of repetitions as he felt able. Once fifty repetitions was
reached, the patient was instructed to increase his tubing to the next level of resistance
(red). This progression happened for the sessions later that week as recommended by the
protocol for this clinic. The patient was also instructed to continue to work towards fifty
repetitions for all other exercises with the yellow band. These sessions also ended with
ice and MENS as previously discussed.

L
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After the second week's sessions, the patient stated that pain at rest was 0/10 and
with activity pain was 1110. This pain was depicted as muscle stretch, tension and
discomfort during all wrist motions felt in the dorsum of his right wrist. This week the
patient also began to ease into practicing his sport once again with the team and due to
the fact that the patient was in school, he began writing again. The patient stated that his
pain with writing has now decreased to 0110.
Week three sessions began with a warm up, heat and stretching once again as
previously described; although the patient continued with tubing exercises as described
above for one day during week three, he began a free weight exercise program to be
performed two days a week using two to five pound free weights as able. This new
exercise routine included scapular protraction in supine, scapular retraction in prone,
shoulder horizontal abduction in prone, shoulder flexion and abduction in standing,
shoulder internal and external rotation in side lying, elbow flexion and extension,
supination, pronation, wrist flexion, extension, radial and ulnar deviation. Elbow and
wrist exercises were completed in sitting. A HEP was given along with yellow and red
tubing for the patient to continue his tubing therapy at home. During treatment we
decided to progress towards a HEP using free weights that the patient could maintain at
the on campus exercise facility. Both free weight sessions and the tubing session ended
as usual with ice and MENS.
On Wednesday of the third week of therapy a re-evaluation was completed to
determine the level of progress that the patient had made up to this point in therapy.
Strength and ROM were reassessed as seen in Table 3 & 4. The patient's strength had
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increased from 4/5 to 5/5 in shoulder flexion and ulnar deviation. His ROM also
improved as noted in Table 3 below.

Table 3. Range of motion at re-evaluation compared to original (in degrees)

Supination
Pronation
Wrist
Extension
Wrist
Flexion
Ulnar
Deviation
Radial
Deviation

c

Right
Original
42
60
52

Right
Re-evaluation
58
72
61

Left
Original
70
89
69

Left
Re-evaluation
72
86
72

58

58

73

73

15

24

31

33

8

13

18

18

Table 4. Strength at re-evaluation

Shoulder Flexion
Shoulder Abduction
Internal Rotation
External Rotation
Elbow Flexion
Elbow Extension
Supination
Pronation
Wrist Extension
Wrist Flexion
Ulnar Deviation
Radial Deviation

Right

Left

5/5
4/5
5/5
4/5
5/5
5/5
5/5
5/5
5/5
5/5
5/5
4/5

5/5
5/5
5/5
4/5
5/5
5/5
5/5
5/5
5/5
5/5
5/5
5/5

Week four's sessions focused on the patient becoming independent with his free
weight program. The patient was instructed to increase repetitions until he reached 25,
and once he was able to do this he could then safely increase the weight he was using in

LI

2-3 pound increments. He was also instructed on the importance of a proper warm up
13

(\
\

and stretch for tissue safety. During the fourth week the patient no longer used heat prior

J

to therapy. By Friday of the fourth week the patient was independent with his home
programs for stretching and weight lifting. He was able to increase weight safely. He
was asked to return on Monday for a [mal data session and discharge session. The
patient continued to ice and use MENS through this week. He was instructed that icing
after performing his REP would be beneficial. The patient also began to practice with his
team pain free. He was instructed on the importance of easing back into activity and not
pushing too hard. Patient stated that he understood and would call with any questions.
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CHAPTER IV
OUTCOMES
The patient returned the following Monday, October 1 for a [mal data collection.
His ROM was re-assessed and improved as shown in Table 5. His strength was 5/5 in all
previously measured upper extremity motions, except external rotation which measured

4/5 bilaterally.
Table 5. Final ROM (in degrees)

Supination
Pronation
Wrist Extension
Wrist Flexion
Ulnar Deviation
Radial
Deviation

c

Right
Original

Right
Final

Left
Original

Left
Final

42
60
52
58
15
8

69
88
66
67
27
21

70
89
69
73
31
18

71
90
69
73
29
19

The patient reported no pain with activity or palpation. He stated that the wrist
still felt slightly stiff right away in the morning but as soon as he was done with his HEP
of stretching that stiffness disappeared.
During this five week, thirteen session physical therapy management of this
patient it was obvious to see that he decreased his pain rating with activity from 211 a to

0110, returned his active range of motion to within five degrees of his uninvolved
extremity and his strength was equal bilaterally.
I
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Some limitations of this study are that only one subject was studied, there is a
slight inherent intra-tester variations with goniometry measurement of range of motion, 11
it lacks long term follow up, and it is difficult to single out which intervention may have
had the greatest effect on increase in function. There were obvious positive results to
therapy with this patient, but it is hard to say if these improvements were due to therapy
or natural healing due to the lack of a control. More clinical research is needed to fmd if
there is a need or benefit of similar patients for therapy.

I
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CHAPTER V
DISCUSSION

Many improvements were noted during this patients five week thirteen session
physical therapy management including: decreased pain rating in his wrist with activity
from 2110 to 0110, returning his active range of motion to within five degrees of his
uninvolved extremity and increasing his strength to equal that of his left upper extremity.
Although these improvements were noted, it is impossible to state that they were direct
results from physical therapy or would have occurred naturally during his healing
process.
The lack of a control is a universal limitation to case studies, and is particularly
pressing in this case. More research is needed with a control group to differentiate if
improvements made were a direct result of physical therapy, or if this healing could have
happened without therapy during his natural course of healing.
Another factor to take into consideration is the amount of wrist motion needed
for functional activities of daily living. As per a study by Ryu only 60 degrees of
extension, 54 degrees of flexion, 40 degrees of ulnar deviation, and 17 degrees of radial
deviation is required in order to complete functional activities of daily living. 12 This
patient only had the functional active range of motion, according to the above study, in
the .area of wrist flexion, thus demonstrating limitations in all other functional ranges of
motion.(see Table 6 & 7)
f
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Table 6. Functional wrist ROM compared to right ROM

Wrist Extension

Functional ROM
60

Wrist Flexion

40

Right initial
52
58

Right Final
67

Ulnar Deviation

40

15

66
27

Radial Deviation

17

8

21

Left initial
69

Left Final
73

Wrist Flexion
Ulnar Deviation

Functional ROM
60
40
40

73
31

69
29

Radial Deviation

17

18

19

Table 7. Functional wrist ROM compared to left ROM

Wrist Extension

Now, in view of the fact that this patient was a collegiate athlete and that is the
lone reason he was seen daily, it is appropriate to also assess wrist ROM necessary for
golf. According to a study by Rettig the golf swing of a right handed golfer requires 103°
degrees of flexion/extension in the right wrist, and 71° in the left. It is also stated that 45°
of radial/ulnar deviation is necessary. 8 As shown below this patient had enough wrist
flexion/extension to participate, but was limited in his ulnar and radial deviations.

u
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Table 8. Golf ROM compared to right ROM

Golf ROM right

Patient Right
initial

Patient Right
Final

Flexion/extension

103

110

133

Ulnar/radial

45

23

48

Golf ROM Left

Patient Left
Initial

Patient Left
Final

FlexionlExtension

71

142

142

Ulnar Radial

45

49

48

Table 9.GolfROM compared to left ROM

Other limitations to this study include intra-tester variations with goniometry
measurement of ROM li lack oflong term follow up to note any regression or further
results, lack of comparison to natural healing timeline and the difficulty singling out
which intervention may have had the most effect. Further research on individualize
modalities and strengthening, as well as a control group receiving only one educational
therapy session on home management, would be needed to best determine which
interventions were most effective as well as the overall need and benefit of similar
patients to physical therapy management.
A study by Clifton shows, at a six week follow up, patients who received
physical therapy following a Colles' fracture of the radius had significantly superior
increase in wrist extension range of motion and grip strength when compared with those
receiving no physical therapy.I3 However, this study shows no long term follow up on
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functionality, final range of motion or end grip strength. The previously mentioned study
by Oskarsson, as well as its original pilot study by Pasila on patients following a distal
radius fracture, show no significant difference in long term range of motion or strength in
patients receiving multiple physical therapy sessions versus those receiving only one
evaluation session with patient education and prescription of a home exercise prograrn6,14.
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Reflective Practice

This case study obviously contains many areas of possible improvement, as this
patient was one of my very fIrst evaluations within a clinical setting. Therefore due to
the lack of experience there are many things during the examination and intervention
process that could have been improved on; the most important of these being an
assessment of this patients need and potential benefIt for physical therapy in his return to
previous function.
During the history section additional questions could and should have been asked
such as; patient alcohol consumption and activity level outside of therapy. Increased
alcohol consumption would decrease the body's ability to heal there by increasing the
time needed for healing. Since the patient was so motivated I doubt this was an issue, but
it was never addressed. Also, due to his motivation he was very excited to get back to all
activities, such as golf and tennis, both of which require a lot of wrist movement and may
have been causing some of his soreness as well as inflammation.
I also would have completed more functional activity tests with ADL's during my
examination to see which areas the patient had trouble with and what reproduced his
pain; ie buttoning shirts or pants. This was not assessed due to the patient only having
one injured upper extremity, but there are many activities that require both hands to
complete.
And the biggest area of improvement could have been in the plan of care.
Although I do believe this patient benefIted from education about his injury, precautions
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and pain management, as well as a home exercise program, it must also be questioned if
he truly benefited from each and every physical therapy sessions he received. The
purpose of this case study was to promote further research as to the benefit of therapy in a
course similar to this patient, compared to a one time evaluation with patient education
and home exercise program. I do feel that with further research a course of therapy such
as this would prove unnecessary. If this was in fact the case, decreasing therapy to a one
time session with a home exercise program would save money for the patient and the
insurance companies, as well as freeing up physical therapist's time for patients that
would further benefit from therapy sessions.
The insurance company of the other driver involved in the motor vehicle accident
was billed a total of approximately $2,895 for thirteen sessions, which averaged $189 a
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session. Ifthis patient was to be seen for one evaluation with a patient education
component, the insurance would have been billed just over $192. This change would
have lead to approximately $2,700 in savings for the insurance company, as well as an
astonishing nineteen hours recovered time for the patient and physical therapy facility.
So as the saying goes, hind sight is 20/20, however without the proper evidence
and research to use in retrospective analysis of case management, it is difficult to
associate therapy and improvements in a cause and effect relationship.
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