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HAND THERAPIST AND AFFILIATES" CORNER

Rehab for Wrist
Injuries: A Brief
Literature Update

Sue Michlovitz, PT, PhD, CHT
Sr. Affiliate Director

atients who have difficulty

recovering following wrist

injury have consequences

including: persistent insta-

bility and weakness; pain
during activity, often involving
weight bearing and torque; and
joint stiffness that can leading to
loss of functional range of motion.
The therapist should be attuned to
findings from research that may
assist in promoting functional
recovery in patient populations
with wrist injury. Information that
can assist the therapist can include
knowledge of practice trends,
assessment techniques and treat-
ment strategies. Selected recent arti-
cles are listed for the interested
reader. Any of these articles would
serve for interesting discussions in
your practice’s journal club or in-
service education.

Practice Patterns

Prosser R, Herbert R, LaStayo PC.
Current practice in the diagnosis
and treatment of carpal instabili-
ty—results of a survey of
Australian hand therapists. ] Hand
Ther. 2007; 20(3):239-42.

Patient-rated assessment

fuestionnaires:

McMillan C, Binnhamer P. Which
Outcome Measure is the Best?
Evaluating Responsiveness of the
Disabilities of the Arm, Shoulder,
and Hand Questionnaire, the
Michigan Hand Questionnaire and
the Patient-Specific Functional
Scale Following Hand and Wrist
Surgery, Hand 2009;4 (3)

Intervention strategies:

Hagert E. Proprioception of the
Wrist Joint: A Review of Current
Concepts and Possible
Implications on the Rehabilitation
of the Wrist. ] Hand Ther.
2010;23(1):2-17.

(A summary of her research and clini-
cal applications)

ine the effectiveness of orthotic are not
abundant. This Level 3 study adds to
our knowledge base) [T}

Lucado AM, Zhongyu, Russell GB,
Papadonikolakis A, Ruch DS.
Changes in Impairment and
Function after Static Progressive
Splinting for Stiffness After Distal
Radius Fracture. ] Hand Ther 2008;
21(4), 319-325.

(Using low load prolonged stress to
improve motion following joint con-
tracture is not news to any of us. But
well designed clinical studies to exam-

2010 Vargas Award Recipient Paula Galaviz,
i 0T (center) with Lynn Bassini, PT, and Scott
Kozin, MD
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CODING CORNER

Gomplications
After Wrist
surgery

he topic for this issue’s
Coding Corner is
“Complications After Wrist
Surgery.” This is a rather
broad topic so this column
will look at three groups of codes
related to complicated wrist pathol-
ogy: those that apply to wrist
arthroscopy, salvage procedures,
and recurrent nerve compression.
The relevant code family for
wrist arthroscopy is from 29840
through 29847, summarized in the
table below. Code 29840 refers to
just a diagnostic wrist arthroscopy;
surgical lavage for infection corre-

_ : an intra-carpal short-
Wrist Arthroscopy Codes ening, would be
29840 | Arthroscopy, wrist, diagnostic, with or without synovial | coded with 25394.
biopsy (separate procedure) Some salvage pro-
- — cedures may also
29843 Arll]roscunv, wrist, surgical; for infection, lavage and come into play for
drainage treating ulnar sided
29844 | Arthroscopy, wrist, surgical; synovectomy, partial wrist pain. A limited
29845 | Arthroscopy, wrist, surgical; synovectomy, complete fusion of the wrist,
such as a four corner
29846 | Arthroscopy, wrist, surgical; excision and/or repair of fusion, would be
triangular fibrocartilage and/or joint debridement coded with
29847 | Arthroscopy, wrist, surgical; internal fixation for 25280 §0r
fracture or instability 258?5~ if autc%-
- - - graft 1s used).
29848 Enduscqnv, wrist, surgical, with release of transverse Fusion of the
carpal ligament distal radioul-

of a distal radius fracture, although
some insurers may reimburse both
for use of the appropriate distal
radius fracture code as well as a
suitable arthroscopy code.

The code 25320 corresponds to a

Sauve-Kapandji procedure)
i would be coded with 25830

Reconstructive Procedures of the Wrist

25320 | Capsulorrhaphy or reconstruction, wrist, open (eq. Capsulodesis, ligament repair,
tendon transfer or graft) (includes synovectomy, capsulotomy and open reduction for
carpal instability)

25332 | Arthroplasty, wrist, with or without interposition, with or without external or
internal fixation

25337 | Reconstruction for stabilization of unstable distal ulna or distal radioulnar joint, secondary
by soft tissue stabilization (eg. tendon transfer, tendon graft or weave or tenodesis) with or
without open reduction of distal radioulnar joint

25390 | Osteoplasty, radius or ulnar, shortening

25394 | Osteoplasty, carpal hone, shortening

Wrist Salvage Procedures

25820 | Arthrodesis, wrist; limited, without bone graft (eg. intercarpal or radiocarpal)

25825 | Arthrodesis, wrist, limited; with autograft (includes obtaining bone graft)

25830 | Arthrodesis, distal radioulnar joint with segmental resection of ulna, with or without bone
graft (eq. Sauve-Kapandiji procedure)

sponds to 29843. A partial synovec-
tomy is coded with 29844, whereas
complete synovectomy corresponds
to 29845. Treatment of the triangu-
lar fibrocartilage is coded with
29846, and arthroscopic treatment
of a fracture with internal fixation is
coded with 29847. There is no spe-
cific code for arthroscopic treatment

capsulorrhaphy or reconstruction of
the wrist. Performing a wrist
athroplasty with interpositional
material is code with 25332. Code
25337 is used for reconstruction or
stabilization of an unstable distal
ulna using a soft tissue procedure.
Shortening the distal ulna would
correspond to code 25390, whereas

nar joint (i.e.

There is no specific code

that corresponds to a repeat

(or exploration for “recurrent”

i carpal tunnel syndrome), so the pri-
i mary code that would be used is

i the one that describes opening of

i the carpal tunnel. This would be

i 64721 for an open approach and

i 29848 for an endoscopic approach.

(Obviously, the endoscopic method

i is less likely to be used for repeat H
i exploration.) Use of a modifier may
i be helpful to indicate the additional !
i complexity of operating through

i scar tissue. The modifier -22 might
i seem appropriate, although insurers !
i are sensitive to its overuse and typi-
i cally require an additional letter of {
i explanation that explains why this

i modifier applies. The modifier -60

i might be better; it refers to operat-

! ing through “an altered surgical

i field” as was created in 2001 to

i address the increased complexity or
i time required to perform surgery in :
i revision cases that involve addition-
i al scar from previous surgery, infec-
i tion, radiation, or distorted anato-

i my for any other reason. It is not

i completely clear which modifier, -

i 22 or -60, will reimburse better, and {
you may have to track your particu-
i lar reimbursement data to know H
which one is more appropriate for

continued on page 11
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CODING CORNER  [§

continued from page 10

your particular payor mix.

Other procedures that might
apply to the scenario of recurrent
CTS include use of the operating
microscope to perform an internal
neurolysis. This corresponding
code is 64727 and this is reported
separately to the primary code for
the carpal tunnel release. The code
64727 takes into account use of the
microscope, and it is not appropri-
ate to add 69990 to this code.

Performeing a flexor tenosyn-
ovectomy may also be a considera-

HAND THERAPY PROFILE

Ann Lund, OTR/L,
GHT, CLT

Personal: I grew up in Green Bay,
Wisconsin, now living in Rochester,
Minnesota, for 26 years. My
husband’s name is Rahn, who
works in finance, and I have one
son Alex (19), who’s a freshman at
the University of St. Thomas in

St. Paul.

Education: BS in Occupational
Therapy from the University of
Wisconsin-Madison in 1983. I
became a CHT in 1997.

Employer: Full time OT at Mayo
Clinic for the last 25 years.
Presently I work in the areas of
hand, lymphedema, liver and
kidney transplant, and oncology.

AAHS Involvement: 1 have had the
opportunity to speak at several of
the AAHS meetings, and am a
present member.

Best Part of My Job: I get to see
a wide variety of patients every
day, and despite the diversity of
their diagnoses, it never ceases to
amaze me how so many of them
have hand issues. I guess once a

tion in re-exploring

Recurrent Garpal Tunnel Syndrome

the carpal tunnel, and
the corresponding

64721

Neuroplasty, median nerve at the carpal tunnel

code is 25115. Use of
a hypothenar fat pad

29848

Neuroplasty, endoscopic approach, median nerve at the
carpal tunnel

flap to cover the nerve
after exploration
would correspond to

64721

Internal neurolysis, requiring use of the operating
microscope (includes external neurolysis)

a code for adjacent tis-
sue transfer; an

25115

Radical excision of bursa, synovia of wrist, or forearm
tendon sheaths; flexors

appropriate code
would be 14040,
which describes adja-
cent tissue transfer or

14040

Adjacent tissue transfer or rearrangement, forehead,
cheeks, chin, mouth, neck, axillae, gentalia, hands,
and/or feet; defect 10 sq. cm. or less

rearrangement for the

hands for a defect of 10 square cen-

timeters or less. m

hand therapist, always a hand
therapist. Working at Mayo has
given me the opportunity to get
exposure and experience in many
treatment areas. It is one place
where you can truly change jobs

while still staying in the profession

and not have to move your 401K.
Lastly, the therapists and surgeons
I work with are supportive,
innovative, hardworking and
humble, and make me laugh a lot.
I really could not ask for a

better job.

Major Accomplishments: 1 am
probably most proud of and
recognized for the work I have
done in the area of small joint
arthroplasty. I am also treasurer of
the Minnesota Occupational

Therapy Association, an experience

that has brought a wealth of
perspective, knowledge and
friendships to my world.

Clinical Specialties: Wound care,
splinting, orthotics, arthroplasties,
breast cancer, and all aspects of
lymphedema treatment.

Greatest Professional
Challenge: Definitely the ever
evolving world of continuing
education! I serve on the PM&R
Continuing Education Committee

at Mayo. Economic, physical
distance and time restraints dictate
the need for more online learning,
but I feel you simply cannot
compare learning solely on your
own to what you gain personally
and professionally when you
attend a conference. The
experience is far richer and more
meaningful when you are there in
person. The challenge is to find
ways to make that forum of
learning accessible to all.

Three Words That Describe
Me: Work in progress. [
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AARHS LEADERSHIP PROFILE

Junior Director
at Large
Don Lalonde, MD

r. Don Lalonde got his BSc

Hons (Life Sciences/Physio-

logy) and MD at Queen’s
University in Kingston, Ontario.
He then received his MSc
(Experimental Surgery) and FRCSC
at McGill in Montreal from where
he moved to Saint John, Canada,
where he has been in practice for 25
years.

Don is past president of the

Canadian Society of Plastic

Surgeons and past chief examiner in

Plastic Surgery for the RCPSC
(Royal College of Physicians and
Surgeons of Canada). He is in his
6th year as Chair of the RCPSC

Plastic Surgery Specialty Committee

(Canadian equivalent to chair of
ABPS and RRC combined). He has
examined for the ABPS for years,
and is currently vice chair of the
ABPS. Don is a section editor for
Continuing Medical Education and
Maintenance of Certification for the
journal Plastic and Reconstructive
Surgery.

Dr Lalonde’s main area of
research and publication is the field
of Wide Awake Hand Surgery,
which is hand surgery performed
without tourniquet, without seda-
tion, and without general anesthe-

sia. This approach is now applicable

to 95% of all hand surgery, and has

many advantages over conventional

tourniquet/sedation hand surgery.
Don has published and presented
widely on how wide awake hand
surgery has significant advantages
to both surgeons and patients over
conventional sedation based hand
surgery in carpal tunnel, basal joint,
flexor and extensor tendon repair,
Dupuytren’s, tendon transfers, and
ulnar cubital tunnel release. When
explained properly to patients, they
are very accepting of this technique.
From the patient’s perspective, it

simplifies hand surgery to the point
where it is like going to the dentist.
There are no extra visits to the hos-
pital to see an anaesthesiologist
(with associated costs
like babysitting, park-
ing etc), no unneces-
sary hospital admis-
sions to deal with
anaesthesia related
medical problems, and
no nausea and vomit-
ing. Their surgeon
actually gets to talk to
them through the
whole operation and
so they have a better
understanding of their
procedure and how to look after
their hand after surgery. When
administered properly by the sur-
geon, the local anaesthesia is mini-
mally painful. Patients prefer this
approach once they understand it
and when it is offered to them as an
alternative.

Don has been on 23 volunteer
surgery missions in 16 developing
countries since 1996. Most of the
work has centered on cleft
lip/ palate reconstruction and hand
surgery. He has observed that in
most of the developing world, a
large percentage of patients cannot
afford hand surgery: not because of
the cost of the surgery, but because
of the cost of hospital based anaes-
thesia/sedation. By eliminating the
anaesthesiology, Dr Lalonde feels
that hand surgery can become
affordable and available to those
less fortunate countries. Once wide
awake hand surgery is widely
accepted and practiced in the
United States as it currently is in
Canada, developing countries will
feel empowered to incorporate this
affordable hand surgery for their
patients.

Dr Lalonde is heavily involved
in resident education at Dalhousie
University at all levels, but particu-
larly in the training of Plastic
Surgery residents. He has been vis-
iting professor in 9 Canadian and 11
American training programs.

Although he has lectured in several
subjects in Plastic and
Reconstructive Surgery, he mostly

speaks about many subjects in hand

surgery. In addition to
talking about all of the
operations affected by
wide awake hand surgery,
he is also very interested
in promoting early pro-
tected movement for fin-
ger fractures using the
same principles as early
protected movement for
flexor tendon repairs.
Don is particularly
interested in the AAHS.
He loves the fact that it is
populated by large equal numbers
of open minded sharing Plastic and
Orthopaedic surgeons, as well as a
terrific group of bright, active hand
therapists. Dr Lalonde is chairman
of the Hand Journal Management
Committee of the AAHS. Along
with the rest of the committee and
the new editor of the Hand journal,
Mike Neumeister, Don is commit-
ted to improving our AAHS bud-
ding gem, the Hand journal. As of
last year, our only 4 year old Hand

journal is already indexed on

Pubmed. This is an amazing feat.
The new 2010 Hand white cover
reflects many improvements that
will take place inside it. There will

be hand surgery and hand therapy

video, more review articles, more
CME, and more therapy papers. We
look forward to many surgery and
therapy members of AAHS sharing

¢ your knowledge with the rest of us
i by contributing articles for all of us

to learn by.

Don’s greatest treasure is his
wife and soul mate, Jan, who works
tirelessly with him as his nurse.
Together, they run his practice, pri-
vate OR, and research in Saint John.
They live on the beautiful
Kennebecasis River with their 5 res-
cue Labradors and 4 rescue cats.
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Complications After Wrist Surgery

Complications following wrist surgery are an unfortunate part of what we have to deal with. Today we will discuss reporting
complications, consent, tendon issues, radius fractures and fixation, scaphoid fracture non-unions, as well as chronic pain,
stiffness and even personality types that may be prone to pain or prolonged recuperation. Moderating our round table discus-
sion is Herb von Schroeder, MD, Associate Professor, University of Toronto, University Hand Program, Toronto, Ontario,
Canada. Joining him are hand surgeon Thomas Wright, MDD, Professor of Orthopaedics, University of Florida in Gainesville,
Florida, and hand therapist Paul Brach, MS, PT, CHT, owner of The Hand Center of Pittsburgh, Pittsburgh,

Pennsylvania.

Dr. von Schroeder: Tom, beginning
with a general question: do you
have mandatory reporting for com-
plications at your facility?

Dr. Wright: The only mandatory
reporting that we have is for infec-
tions. An exception is if you're
using a device under an IDE or
something of that nature we have
mandatory reporting.

Dr. von Schroeder: At our facility we
have mandatory reporting and we
present all of our cases at quarterly
rounds. The cases are also used for
instructional purposes for our resi-
dents, which is very helpful for
them, as they are for us.

Paul, how do you communicate and
manage patients that have, for
example post-operative tendon
issues?

Mr. Brach: 1t depends on the com-
plication. For example, something
unassuming as a PIP flexion con-
tracture after a trigger finger release
is not something that I would bring
up to the physician right away. If
the contracture persists, well then it
would need to be mentioned.
Serious complications such as hear-
ing a “pop” while rehabbing a flex-
or tendon post-op would not only
bring a therapist to their knees, but
it also better bring them over to the
phone and call the doctor right
away!

Dr. von Schroeder: Tom, you've
eluded to special devices, do you
typically inform patients of any

new procedures or implants that
you're using?

Dr. Wright: Yes, I do. Actually if
they’re under an investigational
IDE they actually have to sign a
permission packet. But assuming
it’s an FDA approved device, and
we're using it in an unusual fash-
ion, or even if its relatively new I
usually let them know in a discus-
sion about these various devices,
this is new, we don’t have a whole
lot of experience with it however
we think it may be an improvement
because of A, B, C and D. That’s
usually how the discussion goes,
very seldom does the patient have
any problem with this discussion.

Dr. von Schroeder: Pre-operatively,
we generally talk to patients about
tendon injuries, and nerve and
blood vessel injuries. Are there
things that we should be discussing
with our patients before surgery
that tend to be left out sometimes,
Tom?

Dr. Wright: The discussion needs to
be somewhat efficient because of
numbers, I do mention anesthetic
risks only briefly, and I say you'll
discuss that with your anesthesiolo-
gist. I do briefly cover neuropathic
pain or causalgia or whatever we
want to call it today, but very
briefly and other than that it’s pret-
ty much the basic things. I'm sure
there’s bizarre things that none of
us could possibly cover unless you
wanted to spend a week talking
about complications to one patient.

Dr. von Schroeder:
Do you get a nurse
to help you, or pro-
vide a video, or
refer patients to a

website for further FEWER EXTERNAL
information regard- FIXATORS MEAN
ing surgery or com-
phiations? FEWER ASSOCIATED
Dr Wright: [ do no 1SSUES... THE DEVICES
We do have a cou- ALSO HAVE A
ple of handouts and REPUTATION OF
we do have some

i like to do a better AND WRIST

i job of this, it takes STIFENESS

time but actually is

a time saver. [ do
have a video, edu-
cational tapes that
we’ve made on a few
very common procedures because
you get tired of hearing yourself
talk about it. But they’re a little bit
dated and I probably need to put

HERB VON SCHROEDER, MD

some more energy into that. gﬁ?gdery
Dr. von Schroeder: Paul, are there ~ ; Quarterly
complications that you commonly | ...

see that you wished had been dis-  : ¢ pring
cussed prior to surgery? L op10

Mr. Brach: My biggest concern is
with the potential to develop a stiff
hand or stiffness in other non-
involved joints. I would certainly
hope that any conversation prior to
surgery would also include the
importance of moving all un-
involved joints after surgery

continued on next page
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continued from page 13

Dr. von Schroeder: Tom, have you
noticed an increased rate of tendon
ruptures or adhesions associated
with fixation devices such as newer
plates used for radius fractures?

Dr. Wright: We don’t have much
trouble with adhesions of the fin-
gers. Now the FCR probably gets
stuck a little bit and that probably
happens in everybody if you're
approaching them volarly through
the FCR sheath. But I've seen a few,
and a couple egregious ones. One
of them was referred to me who
had a volar plating that left their
fast guides on. It was a DVR plate,
and so those little guides stick out
and they will shread flexor tendons
very rapidly. So that is one, but that
was really the doctors fault, that
somebody just wasn’t aware that
you had to take the fast guides off.
But I haven’t had a lot. You certain-
ly can still get the dorsal tendons as
well and I think people who try to
get the screw as close to the dorsal
cortex as possible in most cases
may actually be penetrating it
because of Listers tubercle sticking
out there and you're unaware. You
can’t use flouroscopy very effective-
ly because the Lister sticks out and
you could actually be into the
extensor tendons with your screw
or peg and think you're well in
bone when you're not. So I always
try to cheat them a little short
unless it's some kind of bizarre dor-
sal shear fracture that you need a
little more help with.

Dr. von Schroeder: Those are great
points. Another issue, depending
on plate design, can be prominence
of the hardware at the radial styloid
for which the only remedy is hard-

ware removal. Paul, how quickly do

you like to get people going after a
routine ORIF of the radius?

Mr. Brach: For a routine ORIF, I
would think 3-4 weeks before start-
ing any wrist motion. However, it
would be nice to see the individual
sooner if the physician feels as
though the patient may be at risk of

developing post-op complications
such as joint stiffness or to assist
with any post-op edema that has
not resolved.

Dr. von Schroeder: And Tom, you
have a shoulder practice as well,
any tricks to help prevent some of
the shoulder stiffness that we see
after wrist surgery?

Dr. Wright: Well I think it’s keeping
it moving. It is actually relatively
common, especially after distal
radius fractures, and I think people
focus on the wrist and they tend
to... when you hurt you tend to
keep everything midline and I think
that’s a problem, and we don’t
focus on the shoulder. Even the
elbow sometimes, but the shoulder
seems to be particularly problemat-
ic because everybody wants to hold
their arm. And especially if they get
any kind of nerve ding, any kind of
median nerve symptoms or a com-
plex regional pain syndrome, that's
another whole group that almost
uniformly gets stiff shoulder. So I
think preventative maintenance,
getting them moving early. We usu-
ally move the wrist pretty early,
usually about 10 days or so
depending again on the construct,
but mostly using volar fixed angle
plating and that’s a pretty stable
construct. We usually also get the
elbow and shoulder to get moving
right away. We have a therapist,
we're lucky enough to have a thera-
pist in the recovery room and they
actually see the family. This has
worked out really well for us. At
first I thought it was a waste but it
isn’t. They go through a therapy
session with the family and the
patient, the patient’s sometimes a
little sedated but the family isn’t.
And they work on elevation, talk
about wound if there’s any wound
care issues and movement of every-
thing. So we get them started at
least with wrist fractures, with ele-
vation and finger movement right
away. If I go by and tell them it’s
about a 20 second deal, but a thera-
pist will actually spend 15/20 min-
utes going over it with them and it
seems to me, I think it’s a pretty
good investment in our part
because they seem to be way ahead

bone morphogenic

have used that get

bly $5000 worth of

when they’re coming back at that
first post operative visit.

Dr. von Schroeder: Paul, are you
able to see your patients that soon
after surgery?

Mr. Brach: No, the soonest I have
seen patients is 2 days after surgery

Dr. von Schroeder: Tom, have you
seen any problems or complications
in using bone substitutes?

Dr. Wright: Yeah, the

proteins, I've had
maybe 3 or 4 that I

an enormous
inflammatory reac-
tion. That's how
they work in part,
and I had one
radius that go so

bi | THINK PEOPLE WHO

¢ big and red and

¢ swollen you swore TRY TO GET THE SCREW
it was an infection, AS CLOSE TO THE
actually I think I've

| had 2 now: 1 have DORSAL CORTEX AS

heard of this prob- POSSIBLE ...MAY

¢ lem. It looks identi-

¢ cal to an infection, ACTUALLY BE

i which is really a PENETRATING IT

 problem because it BEGAUSE OF LISTERS
could be if you
open them up and TUBERGLE STICKING

. washitoutyoujust OUT THERE AND YOU'RE

i washed out proba- UNAWARE

material on the floor.
And so sometimes I
may have put them on antibiotics,

THOMAS WRIGHT, MD

but generally I have sat there and
i waited it out and it settles down

and it's worked out pretty well. I Hand
Surgery
i actually had one wound on a Quarterly
i humerus actually break down and
drain. It looked like an infection | ™"
and we treated it locally with Spring

antibiotics, I didn’t go wash it all i 2010
out and she laid down more bone H

than I've ever seen. It can create

enormous inflammatory reaction,

and trying to figure out whether it’s

an infection versus that substitute is
tough. The other substitutes that are

not so biologically active I haven't

really had much trouble with.

continued on next page
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continued from page 14

Dr. von Schroeder: We use one dose
of antibiotics prophylactically in
virtually all wrist cases. Tom, do
you routinely use antibiotics in
some or all of your patients?

Dr. Wright: Pretty much all of them.
The trigger finger I may not, some
really simple little ganglion I may
not, but for the most part every-
body gets something. Usually a
couple of grams of Kefzol which
sometimes I wonder if that's even
worth it anymore because there’s so
many bacteria now that is no longer
susceptible to Kefzol.

Dr. von Schroeder: Paul, any partic-
ular tricks or things that you've
found to be helpful for patients that
have chronic regional pain syn-
drome?

Mr. Brach: Trying to educate the
patient to use their limb as much as
possible. As therapists, we really
need to drive home the importance
of the home exercise program and
the fact that if they are not compli-
ant, they may not improve.

Dr. von Schroeder: Tom, beyond
therapy for a chronic regional pain
syndrome (CRPS) or causalgia, do
you recommend blocks or anything
else, any tricks or anything that’s
new?

Dr. Wright: 1 don’t know about any-
thing new. We use medication, I still
have been using Elavil some,
Neurotin, Lyrica, those type of
medications, and the blocks. If I can

find somebody who does a T1 block

it seems to be those work a little
better than the typical stellate gan-
glion blocks. The problem is that
not too many people have been
trained in the T1 block.

Dr. von Schroeder: There have been
a couple of papers that have shown
Vitamin C at 500mg daily post
operatively can reduce the chance
of chronic regional pain syndrome.
Have you ever told anybody to take
Vitamin C after surgery?

Dr. Wright: Yeah, I actually did and 1
kind of stopped doing not only
because I just kind of forgot about it
and then somebody brings it up
every now and then and I start
doing it again. And it seemed to me
there was one recent paper that
brought Vit C effectiveness into
question. Nevertheless it’s a pretty
easy thing to do and maybe we
should do it more often. Though I'll
tell you that our chronic regional
pain syndrome after distal radius
fractures is much, much less a prob-
lem than it used to be when we
were using external fixators. It's a
fraction of what it used to be.
Sometimes we label people with
CRPS who actually have a median
nerve injury and get allodynia as
the median nerve is recovering.
These patients get better although it
takes a little bit of time. But I think
really it’s been much, much less a
problem than it was 10 years ago
when we were fixing everybody
with external fixators.

Dr. von Schroeder: Yes, we’'d certain-
ly agree with you based on our
experience. Fewer external fixators,
means fewer associated issues such
as CRPS from excessive traction or
injury to the sensory branch of the
radial nerve. The devices also have
a reputation of adding to finger and
wrist stiffness. The same with the
casts; in the past we've see a lot of
people who have had tight casts
and related issues, so with the trend
to internal fixation, we're seeing
fewer cast-related complications.

Tom, do you treat a lot of complica-
tions from other surgeons following
really simple procedures like carpal
tunnel release, de Quervain’s
release, or ganglion excision?

Dr. Wright: I wouldn't say I treat a
lot of them, but I definitely treat
them, we definitely see them. The
most egregious ones were following
carpal tunnel release where we
were first getting into the endoscop-
ic mode I saw a number of median
nerve injuries. This usually
occurred by surgeons who really
weren’t very high volume. I think
we're seeing less now for the sur-

well, and then

geons are now more experienced
with the technique.

Dr. von Schroeder: How do you do

your carpal tunnel releases? Do you

do them endoscopically?

Dr. Wright: I do them endoscopical-
ly, I tell the patient that we’ll do
them endoscopically and I probably

bail on about 5% of them where I
i just don’t get happy with my view.

I've been very happy with that
approach, if you're
willing to convert
to open, when you
can’t see it real

make it into a clas-
sic carpal tunnel
release. That's

something that has
to develop no mat-
ter how benign the
procedure. We typ-
ically see patients after CTR sec-
ondary to pillar pain/hyper-sensi-
tivity to the scar. The other compli-
cation that can develop over time,
which was previously discussed, is
the PIP flexion contracture after a
trigger finger release.

Dr. von Schroeder: Tom, do you see
many scaphoid fracture non-unions
in your practice?

Dr. Wright: Not a lot. I probably
treat 5 to 10 a year . Typically it is a
missed diagnosis. In my area it is

usually a football injury in young

kids who are diagnosed with a

sprained wrist. Most have lost some

continued on next page

worked pretty well
¢ for me because to
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i be in somebody who’s had a fall.

continued from page 15

motion after a long history of a nag-
ging wrist injury. We get an x-ray
and sure enough they’ve got a
scaphoid fracture.

Dr. von Schroeder: Yes, is there any-
thing we should be doing for the
football players or any kind of team
players such as checking their
wrists at the beginning and the end
of the season? Or educate them
about wrist sprains or follow-up for
their sprains? I think this is particu-
larly relevant since many young
people’s symptoms settle quickly
following a wrist injury, and as
such they don't follow-up but come
to see a physician many years later
with issues relating to a scaphoid
fracture non-union or chronic
scapholunate ligament tear.

Dr. Wright: Maybe. We have athletic
trainers at pretty much all the high
schools in our area. I don’t know if
it goes that way in all areas, but
they’ve done a better job. They're
aware of scaphoid injuries. So I
think we’re missing a few, and the
ones we are missing generally are a
little bit more out of our area. So I
suspect in some places they don’t
have the trainers there, or the train-

ers were not quite as sensitive to
stuff box tenderness as they should

But in football I don’t see them
wearing splints. Now what I would
love to see is the guys on skate-

boards and rollerblades wearing

splints, but that’s not very cool. So
we’re just going to continue to treat
distal radius fractures and scaphoid
fractures on these guys.

Dr. von Schroeder: Yes, that's a good
point. Paul, after ORIF of a
scaphoid, how do you help patients
get those last several degrees of
motion back for them, particularly
for wrist extension that our patients
want back to do pushups for exam-
ple?

Mr. Brach: I have them perform a
lot of weight bearing activities to
their tolerance to achieve end range
extension that they need for push-

ups and weight training activities. If
i have 50% of the motion of the other
i side I think that’s pretty good. And
i so I think they’re all pretty doggone
i ostiff.

¢ Dr. von Schroeder: Yes, I do think
they get better with time, but get-

i ting those last degrees out of them

i is a challenge.

these activities do not seem to help,
I will fabricate a static progressive
splint that will provide end range
stretching into extension.

Dr. Wright: Paul are you using static
progressive splints or what are you
using at that point? And do they
work?

Mr. Brach: Yes, I do use static pro-
gressive splints. I typically do not
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i use the commercial brands on the

¢ market since I can fabricate my

i own.

{ Dr. von Schroeder;: Tom, what do

i you do with your patients who per-
i sistent wrist stiffness following

¢ injury or surgery?

Dr. Wright: Well I think they’re all
i stiff. And I'm wondering if I'm

doing something wrong, but my

i scaphoid fractures — my main goal
i is to get the thing healed and I'm

¢ very happy when I get it healed.

i But maybe I hold them too long.

i Most of them tend to be young

i males who are a little raucous and
i soThave protected them and they
i seem to be very stiff, they get better
i over time and I think if I follow

i them long enough they probably

i get alot better. But when I dis-

i charge them typically 3 or 4

i months, or whenever they are

healed I would say that — if they

i Tom, you previously mentioned

i bone morphogenic proteins; do you
i ever use BMP’s for scaphoid frac-

i tures or other fracture non-unions?

¢ Dr. Wright: I've used it for non-

unions, not for fracture, I think it's
kind of expensive to do that, but for
i the non-unions I have. Now you ‘

i don’t need very much unfortunate- Hand

i ly, so you really get more than you i Surgery
i need, but I haven’t done it a lot. Quarterly
i Usually I've got the radius just beg- | ...

i ging to be used as bone graft, or if .
S . . Spring

i I'll use if I need to a vascularized 2010

distal radius bone graft which pre-

cludes the need for the fancy bone
i graft.

i Dr. von Schroeder: Right. Do you
i ever use a bone stimulator for the
i scaphoid fractures or following

i other types of wrist surgery?

Dr. Wright: I do, not after surgery.
i Well, if  have somebody that I'm
i trying not to operate on for either

continued on next page
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continued from page 16

health reasons or whatever reason I
don’t want to operate on them and
they’re not healing well, that’s
where I'll use them. Or occasionally
somebody I've operated on that just
seems to be taking forever to heal.
But they don’t come out of the
operating room with a bone stimu-
lator. It would be something I'd add
later on.

Dr. von Schroeder: Yes, and besides
cost, are there downsides to using a
bone stimulator?

Dr. Wright: T don’t think so other
than some inconvenience, and most
of them now aren’t very inconve-
nient, and cost, the cost is a big
deal.

Dr. von Schroeder: Right, yes. How
do you deal with the patient who's
already had a reconstruction for
pseudoarthrosis of the scaphoid
and that procedure has failed?

Dr. Wright: 1t depends on what they
had done. If it's a young person and
I think it’s a salvageable scaphoid,
and the blood supply to the dorsal
radius is not disrupted, I may — and
if they’ve used a smaller screw ,we
may put a little larger screw and
put a vascularized bone graft on
top of it. If it's just delayed and the
screw is still good and hasn't gotten
loose I may just bone graft it or put
some BMP there. If it’s totally shot
then we’re looking at more of a sal-
vage deal which would be either
PRC or a 4 corner fusion scaphoid
excision, or total wrist fusion.

Dr. von Schroeder: Right. Paul,
would you say that rehabilitation is
faster following a proximal row
carpectomy (PRC) or a four-corner
fusion?

Mr. Brach: I think that you can get a
quicker outcome with a PRC vs. a 4
corner in my opinion. In fact, I
have 2 patients now that have 4 cor-
ner fusions and they are just as stiff
as can be.

Dr. von Schroeder: Any thoughts
about long term outcome following
the two procedures: PRC vs. four-
corner fusion?

Mr. Brach: They both do very well.
I do not believe that there is any
major difference in the amount of
grip strength, or ROM that you get
back.

Dr. von Schroeder: Tom, what's your
general preference of one over the
other: PRC and a four-corner
fusion?

Dr. Wright: I think no one’s really
shown one is particularly better
than the other, and it's mostly been
a tossup. The 4 corner is appealing
to me in that you maintain every-
thing out to length and the lunate
stays in its native fossa. So you've
got theoretically a good articulation,
so that’s very appealing. The down-
side is you've got to get 4 little
bones to heal together and that’s
not a gimme. And so you end up
having to protect them for a while
as they’re fusing and that’s where
we end up with stiffness. They end
up very stiff. But I think the PRC’s
are a little stiff as well. So the ques-
tion I really have down the road,
and I've forgotten what the longest
term follow up is, is durability. If
you get a good 4 corner I'm just
wondering at 10 years if that would
be a better solution because I have

converted a few, PRC’s that I did
earlier in my practice to fusions

i because the capitate radius articula-

tion wore out and became sympto-
matic. But not very many when I
think about how many we’ve done,
really not that many.

Dr. von Schroeder: I'd agree with

you in general that there’s a theoret-

ical advantage to the four-corner.
However, the surgical complication
rate can be higher after a four-cor-
ner fusion.

Dr. Wright: 1 think so. And if they
smoke and do other things then I
think they have poor biological
potential or they're older I'm not
going to bother with a 4 corner

because I'm just afraid they may get

a non-union.

Dr. von Schroeder: With respect to
smoking, I generally tell patients
that they should cut down and stop
and recommend that they see their
family physicians for further help.
Do you mention or talk to your
patients about stopping cigarettes?

Dr. Wright: 1 do. Just about every
procedure, but I don’t mandate it. I
won’t say I won’t do your proce-
dure if you don’t quit. One of my
partners won’t touch a non-union
unless they quit and they actually
test them.

continued on next page
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continued from page 17

Dr. von Schroeder: Paul from your
perspective, is there a different heal-
ing rate in smokers?

Mr. Brach: I feel there is a difference
in healing in smokers vs. non-smok-
ers. If I suspect that a patient is
smoking, I will educate them on the
effects that smoking has on healing
tissues, and then leave it up to the
patient to decide.

Dr. Wright: Paul do you think that
you see more complex regional pain
syndrome in patients that smoke?
Or is that just one of my prejudices?

Mr. Brach: Yes, I think it might be a
prejudice. I don’t really see higher
incidents in individuals who smoke
who have or who may have CRPS. I
think it's more of a personality trait
of the patient who develops CRPS
than someone who might be a
smoker. Not to say that smoking
can’t contribute to it, I just think
that it’s more of a personality trait
of the individual.

Dr. von Schroeder: That's an inter-
esting point. Certain personality
traits, including dependency,
depression and catastrophizing,
may affect pain or how pain is per-
ceived. Do you screen your patients
in any way Tom?

Dr. Wright: Well, it’s funny you ask
that. We actually have been looking
at over the last 3 or 4 years now
looking at shoulder pain. We have
an ongoing funded NIH study look-
ing at shoulder pain. And the pilot
study where we had about 60
patients in it, we looked at psycho-
logical factors using the pain cata-
strophizing scale, and we looked at
genetics with the COMT gene, and
actually it turned out that patients
going into shoulder surgery who
had bad genetics and bad psycholo-
gy did worse. They had more pain.
They also had more pain going into
it but they also had more pain com-
ing out. Although they did
improve. Whereas the people who
had either just the bad gene or bad
psychology or neither one of those
were all about the same. But statisti-
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i cally the guys who have the bad

i gene, which I call the wimp gene,

i and then the bad psychology which
i I think the pain catastrophizing

i scale is probably the best for that —
i were problem patients. Not neces-

i sarily so bad that I would say you
should deny them treatment, but a
¢ discussion that you're probably not
i going to knock out all their pain, is
i probably worthwhile. I'll be able to
i tell you more when we get finished
i in about another year and a half,

i but the pilot study was pretty
encouraging.

Dr. von Schroeder: Tom, can you tell
us more about the “wimp” gene?

Dr. Wright: Yeah, it's the COMT,
there’s actually a number of them
associated with pain and I'm not
going to tell you I'm an expert at it
because I've got a guy like Steve
George who is the expert at it. But I
supply the raw material which is
everybody hurting. But yeah, its
catecholamine omethyl transferase
gene and it works by modulating
the nocecepters. And there’s actual-
ly now I think 2 or 3 other ones that

continued on next page
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continued from page 18

do. So it’s actually going to proba-
bly be more than one simple gene
that is the answer, so we're learning
a lot more about it. But we're still in
the infancy, but I think it's going to
boil down that pain is going to be
associated with genetics to some
extent, as well as your personality.

Dr. von Schroeder: And how to you
deal with that patient that comes
back repeatedly over a long period
of time after their surgery com-
plaining of pain for which there is
no mechanical explanation or surgi-
cal solution?

Dr. Wright: Well in the ideal situa-
tion, which I don’t have, I would let
them know just that, I recognize
you have pain, I empathize with
you, but there is nothing mechani-
cally that I as a surgeon can do to
improve your life. Continuing to
operate on you in a needless fash-
ion can continue to hurt you, possi-
bly make you worse, and I'm really
not going to get anywhere. And at
that point the problem is if you're
in a good situation they feel aban-
doned, and it’s tough to just cut
somebody off when they’re in that
kind of situation. And ideally what
you’d have is somebody who can
then have a very well established
pain management program. The
problem with us is that we seem to
get one going for a while and then
it fizzles, and some of the guys just
want to do injections, some just
want to write narcotics, and we’ve
been kind of up and down and I've
been a little disappointed with our
ability to sustain a high level pain
management program on a chronic
basis.

Dr. von Schroeder: Yes, I think it's a
major unsolved problem for wrist
surgeons. The most current
approach is typically a multi-disci-
plinary approach in which several
treatment components can be help-
ful. These include oral and topical
pharmacological management,
physio and occupational therapy,
specific injections and blocks,
behavior modification, psychologi-

cal support, support groups and
non-Western approaches such as
acupuncture and meditation.
Going back to some surgical
issues, have you found ideal loca-
tions to make incisions to avoid
hypersensitivity or numbness?
Particularly, in vulnerable regions
such as the base of the thumb?

Dr. Wright: Well the base of the
thumb, anything on the radial side
of the wrist is tiger country. If I can
help it I avoid that area. That's why
some means of fixation for distal
radius is kind of cool coming from
the styloid. But the radial part of
the wrist is kind of an unfriendly
area just because you start messing
with the little radial sensory nerves
or the terminal branches of the lat-
eral antebrachial cutaneous nerves,.
So if I had to name a cutaneous area
that I like the least, that’s it.

Dr. von Schroeder: Paul, any tricks
for desensitizing or dealing with
hypersensitivity issues?

Mr. Brach: Establish a desensitiza-
tion program with simple fabrics of
various textures, such as terry cloth
towels, tube socks—anything they
have around the home or any types
of supermarket objects like rice,
beans, or un-cooked pasta.
Anything that can dip their hand in
or rub on the scar to desensitize.

Dr. von Schroeder: Tom, you rou-
tinely perform posterior
interosseous neurectomies during
major wrist procedures?

Dr. Wright: Yeah, if I'm in the area
that nerve gets resected. I take a
piece of about 5mm or a centimeter
of it.

Dr. von Schroeder: Do you ever go
after the anterior interosseous
nerve?

Dr. Wright: I do. If I'm looking, if I'm
going after somebody for wrist
pain, I don’t know what’s going on,
and we're looking at a denervation
procedure, one of the best examples
I can think of is a guy who was a
dentist that I had who had horrible
arthritic wrist but it actually moved
pretty well, but pain was his prob-
lem. If you give a dentist a stiff

wrist, that’s an impairment for

them. So we were looking at motion

preserving procedure that would
help this guy. So I injected his PIN,
and then if you do, come up proxi-
mally, inject his PIN and then just
advance your needle a little bit the
AN is just on the other side of the
interosseous membrane there and
you can get both. And he got really
good temporary relief with the
injection and so we went back and

did a PIN/AIN. I've done that more

than a few times and sometimes it’s
pretty cool how much better they
feel. And sometimes it hasn’t totally
worked either.

Dr. von Schroeder: Any complica-
tions from doing a PIN or AIN
neurectomy?

Dr. Wright: 1 haven’t seen any prob-
lem with it, or maybe I'm not look-

ing hard enough but I really haven’t

seen any problem with it.

Dr. von Schroeder: 1 saw one patient
once who had a painful neuroma
on their posterior interosseous
nerve which responded well to a
repeat resection.

Dr. Wright: I would expect they all
get neuromas, it’s kind of surpris-
ing, you think you’d get a Tinel's.
Of course it’s a little bit more proxi-
mal where you cut them, and it’s
kind of deep down, but it's not a
skin sensory nerve so much as it is
a deeper sensory aspect. So I think
the neuroma they get maybe not as
much of a problem because it’s
deeper

Dr. von Schroeder: Yes, exactly.

Do you routinely use a drain
after wrist procedures to reduce
hematomas, Tom?

Dr. Wright: Not routinely. I've gotten
to the point I almost never use a
drain unless it’s an infection. If I do
a bigger procedure up the arm, like
elbow replacements or shoulder
replacements now instead of using
drains I've been using platelet rich
plasma which does a pretty nice job
of hemostasis. As well as really pro-
moting wound healing and getting
rid of the edema. And actually I

continued on next page
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continued from page 19

think because you get rid of the
edema they actually feel better too.

Dr. von Schroeder: In what kind of
cases would you use that?

Dr. Wright: Total elbow is a classic
one because anything I can do to
make a total elbow not get a
hematoma and wounds heal pre-
dictably is a good thing, because
when the wound goes down on a
total elbow replacement life is not
good because you're looking at
metal and infections and it’s just a

nightmare. So total elbow is a classic
i issues are you want to do everything !

i you can to handle the skin well, use

deeper flaps, not real superficial

i flaps; be careful with your retractors,
i and do a good job of hemostasis. We
want to try to get that procedure

i done as expeditiously as possible

one. I use them in all my shoulder
replacements now. And any of the
high risk wounds, not so much
around the wrist, but if I had some-
body who has a really high risk
problem with wound healing or I'm
worried about a big procedure

down there I would use it in that sit-
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uation as well.

Dr. von Schroeder: Paul, any memo-
rable cast or splint complications
that you can tell us about?

Mr. Brach: Sometimes when the cast-

ing is too tight in the palm, I have

seen the palmer fascia gets thick and
the patients develop PIP contracture

like a pseudo Dupuytren’s. Splint
complications can obviously pose a
threat as much as a cast—you have
to make sure that there aren’t any
areas on the splint that are causing

friction or compressions around any

of the superficial nerve sites where
you might cause a nerve compres-
sion.

Dr. von Schroeder: Tom, what kind
of complications are you still seeing
that you wish you would just never
see again?

Dr. Wright: Well, I would say any
kind of deep implant infection is

probably the worst thing short of an

irreparable nerve injury associated

with pain, that’s even worse. But the

other thing that’s a close one is a
well cemented implant that’s infect-
ed, it’s such a destructive thing to
remove unless its” gotten loose, and
you really need to remove it all to

really eradicate your infection. So

i probably if I could make one thing

i go away it would be deep infections.
i Idon’t mean soft tissue infections,

i but bony infections.

: Dr. von Schroeder: Any tricks you

i can leave with us on reducing com-
i plications? Tom, any closing words
i of wisdom?

. Dr. Wright:

i Well, T think for high risk procedures
i and especially on immune-compro-
mised patients, such as rheumatoid

i patients, and the immune-compro-

i mised patient with a total elbow

i replacement are high risk as far as

risk for infection. I think the salient

because I think time is a real prob-
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i lem. The longer you take the higher
i your infection rate. I typically don’t
i move them right away, I hold them
i out in extension until that wound is
i absolutely healed. And as I said,

i I've added PRP, as well as antibiotic
i cement, and I actually usually use

i vancomycin which some people

i might say you shouldn’t do but for

i these high risk patients with big,

i metal implants that is what I do.

i Dr. von Schroeder: Great. Good sug-
gestions. Paul, any other tricks in

i addition to getting patients moving
i early?

i Mr. Brach: Being proactive. If you

i see something that looks like a duck
¢ and quacks like a duck, it probably

i is a duck and you just have to get

{ moving on it.

i Dr. von Schroeder: With that, we'll

i conclude our round table on wrist

complications; we’ve covered a lot
¢ of useful information today. H |
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AAHS Mentoring Program Volunteers

Below is a list of AAHS members who have generously
offered to teach their expertise in specific areas, letting
our members continue to learn the way we were

taught, as residents and fellows, in the clinic and oper-
ating room with a surgical mentor. For more informa-
tion, please contact the AAHS Central Office. [}

NAME EMAIL

PROCEDURE(S)

R. D. Beckenbaugh, MD beckenbaugh.robert@mayo.edu

Technique of pyrocarbon arthroplasty of the thumb carpometacarpal; and
metacarpophalangeal and PIP joints of the digits

Richard Berger, MD, PhD

berger.richard@mayo.edu

Wrist surgery

Kyle Bickel, MD

kbickel@sthand.com

Viascularized bone graft reconstruction for carpal pathology; complex fracture
management in the hand and wrist; and arthroscopic wrist ganlion excision

Allen Bishop, MD

bishop.allen@mayo.edu

Brachial plexus reconstruction; carpal vascularized hone grafts; and
microvascular free tissue transfers

James Chang, MD

changhand@aol.com

Dupuytren's Contracture; thumb reconstruction; flexor tendon surgery; trapezial
excision arthroplasty; and medial epicondylectomy

Kevin Chung, MD

kecchung@med.umich.edu

Rheumatoid and congenital

Tyson Cobb, MD

tycobb@mehsi.com

Endoscopic Cubital Tunnel Release

E. Gene Deune, MD

egdeune@jhmi.edu

Congenital hand anomalies; upper and lower extremity reconstruction for deficits
due to trauma; cancer resecation; and neurological disorders (i.e. brachial
plexus)

Scott H. Kozin, MD

SKOZIN@shrinenet.org

Pediatrics

Don Lalonde, MD

drdonlalonde@nb.aibn.com

Wide awake approach to hand surgery

W. P. Andrew Lee, MD

leewp@upme.edu

Post traumatic hand reconstruction; mini incision carpal tunnel release

Susan Mackinnon, MD

mackinnons@wustl.edu

Ulnar nerve surgery

Nash Naam, MD

drnaam@nhanddocs.com

SLAC wrist reconstruction; vascularized bone graft in treating scaphoid
nonunions; ulnar shortening & radial shortening; PIP & MP joint arthroplasty;
LRTI; arthroscopy of the CMC joint of the thumb

Daniel J. Nagle, MD

00GIEN@aol.com

Wrist arthroscopy; endoscopic carpal tunnel release

Michael Neumeister, MD

mneumeister@siumed.edu

Basilar joint arthroplasty; peripheral nerve decompression

Jorge Orhay, MD

jlorhay@aol.com

Wrist fractures

A. Lee Osterman, MD

losterd1@bellatlantic.net

Advanced wrist arthroscopy and small joint arthroscopy. Can also mentor a topic
such as DRUJ problems, or wrist fracture.

Julian J. Pribaz, MD

jpribaz@partners.org

Soft tissue reconstruction; microsurgical reconstruction; spare parts
surgery and extremity reconstruction

Michael Raab, MD

mikeraab1@earthlink.net

Corrective osteotomy (volar or dorsal) of distal radius malunion with iliac crest
bone gratting

Jaiyoung Ryu

jryu@adelphia.net

Wrist reconstruction; distal radius fracture; and scaphoid fracture/nonunion

David Slutsky, MD

d-slutsky@msn.com

Use of volar wrist portals for wrist arthroscopy and arthroscopic repair of dorsal
radiocarpal ligament tears; nonbridging external fixation of intra-articular distal
radius fractures; nerve conduction studies for hand surgeons; and comparison of
NCS and PSSD for the diagnosis of CTS

William Swartz, MD

william.swartz@verizon.net

Tendon transfer and ulnar nerve

Thomas Tung, MD

tungt@wustl.edu

Brachial plexus and nerve transfers

Joseph Upton, MD

jupton3@earthlink.net

Congenital hand surgery

Elvin Zook, MD

ezook@siumed.edu

Fingertip reconstruction
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