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Preface

The purpose of this book is to provide the orthopedic sur-
geon and hand surgeon as well as the physical, occupational,
and hand therapist with an easy, “go-to” quick reference
source for potential rehabilitation protocols. By no means
does this book represent the only way to rehabilitate an
injury or a surgery postoperatively, but it does represent our
collective synthesizing of various therapy protocols over the
last 15 years. This book has been written to try and meet the
need for a quick reference text for rehabilitative protocols
that the active clinician needs in their practice.

The evolution of orthopedic surgery, hand surgery, and
rehabilitative therapy has been challenging in that some
treatments have not withstood the test of time or the rigors
of scientific evaluation. Nonetheless, this book tries to still
honor the art of medicine while incorporating the latest
accepted rehabilitative protocols that many surgeons and
therapists are currently using. No one protocol is necessarily
entirely satisfactory, but these outlines of protocols should
allow the surgeon and therapist to build upon them to meet
the needs of their patients. One of the important aspects of
rehabilitation is to understand the different phases of treat-
ment and that not all phases are necessarily “cut and dry,”
ending at one particular point of time and beginning at
another. Much of therapy is really a fluid situation and must



vi Preface

be adjusted accordingly to the type of surgery (or injury) as
well as the day-to-day condition of the patient. There is the
old adage that great therapy can overcome even mediocre
surgeries, and in some cases, that adage is quite correct. As
therapy visits become more expensive for patients with
higher deductibles and higher co-pays, as well as a limit on
the absolute number of visits that the payer will cover, it is all
the more important for each therapy visit to have a more
significant impact both educationally as well as on the
patient’s physical condition.

In conclusion, we hope that this book benefits patients and
helps the orthopedic surgeon, hand surgeon, physical thera-
pist, occupational therapist, and the hand therapist provide
better care for the patients that they all serve. We appreciate
the many mentors who have imparted this knowledge to us,
and this book represents our humble way of giving back for
what so many have given to us.

Boston, MA Scott M. Duncan
New Orleans, LA Christopher W. Flowers



Contents

PartI Shoulder Arthroplasty

1 Hemiarthroplasty/Total Shoulder Arthroplasty

2

Reverse Total Shoulder Arthroplasty ..............

Part I Shoulder Sports Injuries

3

4

10

AC Joint Reconstruction................cccocouveen.....

Arthroscopic Anterior Stabilization

(Latarjet Procedure)..............cccoceevverveinvenennene.

Arthroscopic Bankart/SLAP Repair

+/— Capsulorrhaphy ............c.cccccoevniininnennn.

Arthroscopic Posterior Labral Repair.............

Arthroscopic Rotator Cuff Repair

(Large/Massive) ..........ccccveeeveenerneneneneenenreennenes

Arthroscopic Rotator Cuff Repair

(Small/Medium) ............c.ocoeeevieirienieeieeeeeeneenns

Arthroscopic Subacromial Decompression,
+/- Acromioplasty/Distal Clavicle Excision,

+/- Biceps Tenotomy ............c..cccoceevvecencnennennne.

Humeral Head Microfracture............................

11

13

19

vil



viii  Contents
11 Pectoralis Major Repair ...............c.coccooeniinne.

12 Scapular Dyskinesia (Periscapular and Rotator
Cuff Strengthening)..................ccooiiinniinnnnne.

Part III  Shoulder Trauma

13 Clavicle Fracture..............cccooooeenienieenenenceneneneenne
14 Mid-Shaft Humerus Fracture Nonoperative............
15 Midshaft Humerus ORIF ............c.cccccoeiniininnenenn.
16 Proximal Humerus Fracture Nonoperative .............
17 Proximal Humerus Fracture ORIF ...........................
Part IV Elbow Nerve Injuries

18 Cubital Tunnel In Situ Release.......................c...........
19 Cubital Tunnel Syndrome Nonoperative..................
20 Cubital Tunnel with Anterior Transposition............

21 Cubital Tunnel with Intramuscular
Transposition..............cccooeiiniiiinniiicce

22 Radial Nerve Repair .............ccooociiniiiiinniiins
23 Radial Tunnel Syndrome................ccoccccivnniinn.

24 Splinting for Nerve Palsies
of the Upper Extremity ...............c.ccccccconiiinnnnne.

25 Ulnar and/or Median Nerve Repair..........................



Contents
Part V Elbow Sports Injuries
26 Distal Biceps Repair ...,
27 Elbow Arthroscopy ...........cccoviiviiniiiiinnnciccnens
28 Elbow UCL Reconstruction.................ccccccccevureennne
29 Lateral Epicondyleplasty................cccccocoeiinnninns

30 Lateral Epicondylitis “Tennis Elbow”
Nonoperative..............cccccoiniiinininis

31 Lateral Epicondylitis/Extensor Carpi Radialis
Brevis Release (EIbow) ............ccccoeiviiiiecieiecnnen.

32 Medial Epicondylitis Nonoperative ..........................
33 Medial and Lateral Epicondylectomy ......................
34 Triceps Reconstruction..................cccccoeovviiiininiinnns
Part VI Elbow Trauma

35 Above or Below the Elbow Amputation..................
36 Distal Humerus Fracture ORIF .............................
37 Elbow Resection Arthroplasty ..................cccocccce.e.

38 Radial Head Fractures, Olecranon Fractures,
and Elbow Dislocation..........................ocoooeeinnen.

Part VII Wrist Bone Injuries
39 Wrist Arthrodesis ..............coooeeveeevieeeeecieeeecreeereeenne.

40 Wrist Arthroplasty............c.cccccoovniiinniiiniiins

ix



X Contents
41 Bennett Fracture...........ccccooovvvveiiviivivceeieieeeeeeeennen,

42 Chronic Osteoarthritis or Rheumatoid
Arthritis Nonoperative .................ccccoccoccvnninne.

43 CMC Resection or Implant Arthroplasty ................
44 CMC Fracture or Dislocation ...............c.cccoeveenncn.
45 Darrach Procedure...............cccoceririnincninincncnnenne.
46 Distal Radius Fracture: External Fixation ...............
47 Distal Radius Fracture Nonoperative........................
48 Distal Radius Fracture ORIF ..............cccccooeveinnn.
49 Four-Corner Fusion...........c..cccoccovevninninncnceneens
50 Proximal Row Carpectomy.............ccocciviniriiinnne
51 Scaphoid Fracture Nonoperative...............................
52 Scaphoid Fracture ORIF ...,
53 Sauve-Kapanji Lowenstein Procedure......................
Part VIII Wrist Ligament/Soft Tissue Injuries

54 CMC Soft Tissue Reconstruction..............................
55 Ganglionectomy...............cccccooeininiiininiiiieeene

56 Triangular Fibrocartilage Complex
Repair (TFCC) .....ccocooviiiiiiiicecneeneeee

57 Wrist Sprain/Contusion .................c.ccooeiiiiniiinnns



Contents

Part IX Wrist: Nerve Compression

58 Carpal Tunnel Release Endoscopic..........................
59 Carpal Tunnel Release (Open)............ccccoeeveuennncne
60 Carpal Tunnel Nonoperative...............c..ccccocereicnne
Part X Wrist Tendon Injuries

61 Camitz Transfer PL to APB Transfer.......................
62 DeQuervain’s Tenosynovitis Nonoperative .............
63 DeQuervain’s Tenosynovitis Release........................

64 Extensor Tendon Reposition for Rheumatoid
Patients............cccooeviniiiiiniiicneeee

65 EPL Repair........ccccocooiiviiiiiiiiccccccs

66 FCU/FCR Tendonitis or FCR Tunnel
Syndrome Nonoperative..................cccccoviecinnnncnne.

67 FPL Repair, Early Mobilization ..............................
68 Opponensplasty (EIP to APB) ..o
Part XI Hand/Finger Bone Injuries

69 Arthrodesis MCP, PIP,or DIP ....................ccueuene.
70 Bony Mallet Finger with Pinning..............................
71 Distal Phalanx or Tuft Fractures ...............................

72 Dorsal PIP Fracture or Dislocation
Postoperative..............cccocoviviiinininini

xi



xii Contents

73 Finger Amputation...............cccooiiinniiiiinniiicnn. 187
74 Metacarpal Fracture Closed Reduction ................... 189
75 Metacarpal Fracture ORIF ..., 191
76 Middle Phalanx Fracture Closed Reduction............ 193

77 Middle Phalanx Fracture ORIF or External
FIXAtHOM ... 195

78 MP Joint Implant Arthroplasty

for Rheumatoid Patients (Four Digits) .................... 197
79 MP Joint Implant Arthroplasty

for Traumatic Injuries.................cocoiinnnn. 201
80 PIP Joint Implant Arthroplasty................cocceenn. 203
81 PIP Joint Implant Arthroplasty

for Traumatic Injuries.................cocoiinnnn. 205
82 Proximal Phalanx Fracture Closed Reduction........ 207
83 Proximal Phalanx Fracture ORIF ............................. 209

84 Volar PIP Fracture or Dislocation
Postoperative..............cccocoviviiinininini 211

Part XII Hand/Finger Nerve Injuries
85 Complex Regional Pain Syndrome (CRPS)............ 215
86 Digital Nerve Repair...............ccoociivniiiinniicnns 219

Part XIII Hand/Finger Soft Tissue/Ligament
Injuries

87 Boutonniere Deformity Nonoperative ..................... 223



88

89

90

|

92

93

94

95

Contents
Pulley Repair or Reconstruction.............................

Radial/Ulnar Collateral Ligament Repair/
Reconstruction of the Digital MP Joint.................

Radial/Ulnar Collateral Ligament Repair/
Reconstruction of the PIP Joint..............................

Radial/Ulnar Collateral Ligament Repair/
Reconstruction of the Thumb MP Joint.................

Radial/Ulnar Collateral Ligament Strain
of the Digital MCP Joint with Stretching
of the Volar Plate...............ccccoconininininininincnne.

Radial/Ulnar Collateral Ligament Strain
of the Thumb MCP Joint ...............ccccooviiinnnnnnne.

Subtotal Palmar Fasciectomy
for Dupuytren’s Contracture..............c..c.ccoeevenenee

Trigger Finger Release...................c.ccooiiinnn.

Part XIV Hand/Finger Tendon Injuries

96

97

98

99

100

101

Active Tendon Implant ...,

Extensor Tendon Injury Zones 1 and 2
Nonoperative..............ccocccviviniiiiniiniiniiies

Extensor Tendon Repair Zones 3and 4.................
Extensor Tendon Repair Zones S and 6.................
Extensor Tendon Repair Zones 7and §.................

Extensor Tenolysis (With Dorsal PIP
and MP Capsulectomy) ................ccccovviniininnnncns



Xiv

102

103

104

105

106

107

Contents

FCU to EDC, FDS (Ring) to EDC,
OR PT to EDC Tendon Transfers ..........c.cccc.........

Flexor Tendon Repair: Early Mobilization
(Zones 1=3) ..o

Flexor Tendon Repair: Delayed Mobilization
(ZonES 1=5) ...

Flexor Tenosynovectomy................ccccccoeviiiniinninnnns
Tendon Transfers to Finger Flexors.......................

Zancolli Lasso .............ccocooovveviviiiiiiiieeeeeeeee e



About the Authors

Scott EM. Duncan M.D., M.P.H., M.B.A. is the Chair of
Orthopedic Surgery at Boston University School of Medicine
and Chief of Orthopedic Surgery at Boston Medical Center.
Prior to this, he was System Chair of Orthopedic Surgery at
Ochsner Health System. He received a Bachelor’s Degree in
Biology from Harvard University and went on to receive a
Doctorate of Medicine from the University of Washington
School of Medicine and a Master’s Degree of Public Health
in Epidemiology from the University of Washington School
of Public Health. Dr. Duncan then completed an internship in
general surgery at the University of Tennessee in Memphis
and residency training in orthopedic surgery at the Campbell
Clinic— University of Tennessee. He received his fellowship
training in hand surgery, upper extremity surgery, and micro-
surgery at the Hospital for Special Surgery — Cornell Medical
College in New York City. Dr. Duncan also has a Master’s
Degree of Business Administration in Healthcare from the
University of Texas at Dallas.

Dr. Duncan worked at the Mayo Clinic in Arizona and the
Mayo Clinic Health System in Minnesota for almost 10 years
before joining Ochsner in 2011 and then Boston University in
2015. Dr. Duncan is board certified in orthopedic surgery by
the American Board of Orthopedic Surgeons and has a
Certificate of Added Qualifications in Hand Surgery.

XV



XVi About the Authors

Dr. Duncan has published numerous articles and book chap-
ters on topics related to upper extremity surgery. He edited the
textbook Reoperative Hand Surgery (Springer, 2012), which is
utilized as a resource for hand surgeons worldwide for complex
reoperative hand surgery cases. Dr. Duncan’s clinical subspe-
cialty practice involves hand, elbow, and shoulder surgery, as
well as microsurgery.

Christopher W. Flowers M.D. received his Bachelors
Degree from Morehouse College in Atlanta, Georgia in
2007 and went to The University of Texas Medical Branch
at Galveston from 2007 to 2011 to receive his Doctorate of
Medicine. He then completed his internship and began his
residency at Ochsner Clinic Foundation in New Orleans,
LA. His current post-residency plans involve applying for a
Sports Medicine Fellowship. His research interests involve
bridging the gap between the multiple teams involved in
orthopedic patient care as well as various sports medicine
related topics.



Part 1
Shoulder Arthroplasty



Chapter 1

Hemiarthroplasty/Total
Shoulder Arthroplasty

Sling x 3 weeks (with immobilizer), Continue sling for three
more weeks as needed

1-2 Weeks

Goals:

Minimize pain and inflammation

Achieve staged PROM goals (avoid aggressive PROM)
Maintain integrity of replaced joint

Scapular stabilization

No active shoulder ROM, lifting, supporting body
weight or lifting of body weight with hands, AVOID any
shoulder hyperextension

Exercises Days 1-3:

Pendulum hangs

Finger, wrist, and elbow AROM (no weight) Maintain
integrity of replaced joint

Shoulder PROM: 100° Flexion, gentle ER to 30°, IR to
chest and 45° Abduction

Exercises Days 3-10:

Continue PROM —flexion, abduction, ER as tolerated
in the scapular plane

* NO Extension PROM, IR/ER in plane of scapula
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1. Hemiarthroplasty/Total Shoulder Arthroplasty

o Begin resisted hand, wrist, and elbow AROM

o Resume general conditioning (walking, stationary
bicycle)
* NO Treadmill walking or elliptical

o Begin scapular isometrics and submaximal shoulder
isometrics (in neutral)

o Pulleys (flexion and abduction)—as long as greater
than 90° of PROM

Exercises 10 Days-3 Weeks:

o Continue PROM progression as tolerated (NO hyper-
extension)—limiting ER to protect subscapularis
reattachment.

o QGradually progress to shoulder AAROM.

Criteria before Phase 2: Shoulder PROM flexion/abd (90°),

ER (45°), IR (70°), isometric activation of all shoulder
musculature

3-6 Weeks

Continue PROM progression, begin AROM

Reestablish dynamic shoulder stability

Continue PROM as tolerated, begin supine AROM flex/
abd/IR/ER

Begin AAROM horizontal adduction

Begin rotator cuff and periscapular isometrics

Begin scapular strengthening and stabilizations

Criteria before Phase 3: Supine shoulder PROM flexion

(140°), abd (120°), ER (60°), IR (70°), elevate above 100° with
good mechanics

6-12 Weeks

Gradual restoration of shoulder strength, power, and
endurance

Optimize neuromuscular control

Gradual return to functional activities with involved upper
extremity



1. Hemiarthroplasty/Total Shoulder Arthroplasty 5

Continue AROM as tolerated, begin IR/ER in scapular
plane

Begin gentle AAROM IR behind back

Begin light functional activities

Week 8: Begin progressive supine active elevation (ante-
rior deltoid strengthening) with light weights (1-3 1b) and
variable degrees of elevation

Week 10: Begin resisted flexion, Abduction, ER (thera-
bands/sport cords)

Week 10: Progress IR behind back to AROM (AVOID
overstretching)

Criteria before Phase 4: Supine shoulder PROM flexion

(140°), abd (120°), ER (60°), IR (70°), elevate above 120° with
good mechanics

12-24 Weeks

Enhance functional use of upper extremity

Improve muscular strength, power, and endurance
Gradual return to advanced functional activities
Gradually progress strengthening, add closed chain activi-
ties as tolerated

Home exercise program 3—4 times per week

Gradual return to moderately challenging functional
activities

4-6 months— Return to recreational hobbies, gardening,

sports, golf, doubles tennis



Chapter 2

Reverse Total Shoulder
Arthroplasty

Sling x 3 weeks (with immobilizer), Continue sling as needed
for three more weeks

1-3 Weeks

Minimize pain and inflammation

Achieve staged ROM goals (avoid aggressive PROM)
Promote healing

Scapular stabilization

No active shoulder ROM, lifting, supporting body weight
or lifting of body weight with hands

Pendulum hangs

AROM/AAROM: c-spine, elbow, wrist, and hand (no
weight)

Supine shoulder PROM: flexion/abd to 90° in the scapular
plane, 20° ER (NO IR) being careful not to stress ER for
subscapularis reattachment

Begin periscapular/deltoid sub-maximal pain-free isomet-
rics in the scapular plane

4-6 Weeks

Supine shoulder PROM: flexion/abd as tolerated, ER as
tolerated, IR to belt line

No IR or extension, no lifting arm against gravity

Begin gentle resisted exercises of elbow, wrist, and hand

S.EM. Duncan and C.W. Flowers, Therapy of the Hand 7
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8 2. Reverse Total Shoulder Arthroplasty

e Begin rotator cuff strengthening and deltoid strengthening
with gravity eliminated
e Progress scapula and trapezius work with light resistance

7-8 Weeks

e Progress pain-free PROM, begin AROM

¢ Continue to restrict hyperextension shoulder ROM

e Progress PROM as tolerated, begin PROM IR to tolerance
(<50°) in the scapular plane

¢ Begin AAROM/AROM: progress from supine to sitting/
standing as tolerated (NO ext)

¢ Begin gentle glenohumeral IR and ER sub-maximal pain-
free isometrics

e Begin gentle scapulothoracic rhythmic stabilizations and
supine isometrics

9-12 Weeks

e Week 10: Begin standing-forward punch, seated rows,
shrugs, bicep curls, and bear hugs

¢ Begin gentle periscapular and deltoid sub-maximal isotonic
strengthening exercises

e Begin AROM with light resistance: supine flex/abd, side-
lying IR/ER

12-16 Weeks

e Enhance functional use of operative extremity and
advance functional activities

e Enhance shoulder mechanics, muscular strength, and
endurance

* NO lifting greater than 6 lb
e Progress to gentle standing resisted flex/abd
17+ Weeks

Continue strength gains

Maintenance/Home exercise program

Home exercise program 3—4 times per week

Progression toward a return to functional activities within
limits per MD
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Shoulder Sports Injuries



Chapter 3

AC Joint Reconstruction

##%§ling for 5 weeks***

0-3 Weeks

e Minimize pain and inflammation

¢ Full elbow and wrist ROM

¢ Home exercise program

¢ Protect fixation from weight of arm or anything over 5 1b

AVOID elevation past 90° for first 4 weeks

* AVOID excessive reaching and IR/ER for first 5 weeks

¢ Pendulums, ball squeezes

e Theraband triceps and biceps exercises

e Jsometric rotator cuff IR/ER, shoulder Abd/Add, flex, ext
with arm at side ONLY

4-7 Weeks

¢ Progressive shoulder ROM to 90° flexion/abduction

¢ Minimize pain/swelling

¢ Avoid stressing fixation

¢ Continue pendulums/PROM

¢ Begin supine ER and forward flexion to full as tolerated,
begin IR to full as tolerated

e Week 6: Begin AROM with terminal stress to prescribed
limits as tolerated

S.EM. Duncan and C.W. Flowers, Therapy of the Hand 11

and Upper Extremity: Rehabilitation Protocols,
DOI 10.1007/978-3-319-14412-2_3,
© Springer International Publishing Switzerland 2015



