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A Collaboration About Collaboration:
The How and Why of “It Takes a Team”
COLLABORATION CAN BE A POWERFUL FORCE. When strong partners push toward a common
goal, amazing things can happen.
In health care, collaboration requires constant attention and focus on the patient, yet professional boundaries, personalities, and system bureaucracies can get in the way. Patients expect their health care team to work for them, but too
often each participant works in a silo, blindly handing off tasks, rigidly turfing care, or becoming distracted by the fast
pace and entanglements of the modern health care system.
This Special Report from the publishers of the Journal of Bone & Joint Surgery (JBJS) and the Journal of Orthopaedic
& Sports Physical Therapy (JOSPT) is itself a unique collaboration. This publication emanated from multidisciplinary
discussions about what’s working in orthopaedics and where the field is headed. Clearly, teamwork and coordination
of care are critical to optimum outcomes. More data are being tracked, making the entire scope of orthopaedic care
more accountable for results. And where collaboration occurs, patients seem to benefit.
The stories in this Special Report detail how collaborations among orthopaedic surgeons, physical therapists, and
other clinicians—including physician assistants, nurses, and physiatrists—have improved outcomes, gotten patients
back on their feet faster, and reduced complications. The settings described here are as diverse as the teams involved—
military hospitals, university sports-medicine departments, academic medical centers, and private group practices.
Integrated practice is more and more common because it is more and more frequently successful. And better outcomes lead to better reputation and more referrals. Patients, peers, and the data all talk, and collaboration can help
any clinician gain an edge in clinical outcomes and patient satisfaction.
We’re especially proud of the collaboration that brings you this Special Report, a cooperative effort between the most
respected journal in orthopaedic surgery (JBJS) and the most respected journal in orthopaedic and sports physical
therapy (JOSPT). The audiences for both journals are receiving this Special Report nearly simultaneously because of
our ability to work together.
We want to thank the surgeons, physical therapists, other clinicians, and patients you’ll meet in these pages for their
time, willingness to answer our questions, and dedication to optimal outcomes. It takes a team.
Thank you.

Kent R. Anderson
CEO/Publisher, JBJS

Edith Holmes
Executive Director/Publisher, JOSPT

P.S. Please let us know what you think of this Special Report by taking a few moments to fill out the enclosed postage-paid
survey card* and dropping it in the mail, accessing an online version of this survey at https://www.surveymonkey.com/s/
ITTAKESATEAMJOSPT, or scanning the QR code to the right to link to the online survey.
*International readers will not receive the card but are encouraged to fill out the survey online.
i



March 2013



JBJS-JOSPT Special Report: It Takes a Team

JBJS-JOSPT-SpecialReport-IntroLetter-JOSPT.indd 1

2/11/2013 6:36:22 PM

ACL RECONSTRUCTION
Third Time’s the Charm for Wisconsin
Athlete When Professionals Collaborate
A collegiate athlete who undergoes 3 knee surgeries in
2 years and misses 2 full seasons of his sport might just
throw in the towel. But not Curt Phillips. In addition to his
own grit and determination, what kept him going through
3 surgeries and painstaking rehabs was close collaboration with his surgeon, his athletic trainer, and a physical
therapist armed with sophisticated gait-analysis technology.
Phillips’ multiple-surgery sojourn began with a reconstruction of the anterior cruciate ligament (ACL) following
a noncontact injury during football practice. That was followed by 2 additional surgeries, the first due to reinjury and
the second to revise a reconstruction that failed from presumed allograft rejection and infection.
The ACL is the most commonly injured ligament of the
knee, with an estimated 100 000 to 200 000 ACL ruptures in
the United States annually. The vast majority of ACL injuries result from noncontact leg movements, such as pivoting
during athletic activity. Among NCAA athletes participating in 15 different sports from 1998 to 2004, 45% of all ACL
injuries occurred among male football players. (J Athl Train.
2007; 42:311-319). That may seem paradoxical, considering
the intense contact inherent in football, but there’s also a lot
of cutting and pivoting on the gridiron.

TEARS HERE, RUPTURES THERE

Twenty-two-year-old Phillips, a promising athlete
at the University of Wisconsin in Madison, sustained the
initial noncontact right-knee injury on the practice field
while pivoting. He heard and felt that dreaded “pop” in his
knee, which swelled but was not intensely painful. Doctors performed a physical examination several hours after
his injury. The resulting positive Lachman and anterior-

drawer tests led everyone to
think “ACL rupture.” When the
swelling subsided a couple of
days later, an MRI confirmed
a ruptured ACL, along with
tears of the medial and lateral
menisci. Doctors also saw MRI
evidence of the bone-bruise
pattern commonly associated with ACL ruptures.
After consulting with an orthopaedic surgeon and the
head athletic trainer, Phillips decided to proceed with ACL
reconstruction—the typical treatment of choice among college athletes and younger patients who want to regain sufficient knee function and stability to allow a return to normal
activity or a particular sport.
“Aside from enabling a return to normal activity, surgical reconstruction of even an isolated ACL tear preserves
the integrity of the knee and can help prevent problems
down the road,” said Dennis Helwig, head athletic trainer
and assistant athletic director for sports medicine in the
University of Wisconsin Athletic Department.
In April 2010, surgeons reconstructed Phillips’ ACL using a patellar-tendon autograft, and they also repaired his lateral meniscus tear. After examining the athlete’s medial meniscus during surgery, doctors determined that it had healed
sufficiently on its own, and therefore left well enough alone.
Geoffrey Baer, MD, PhD, team orthopaedic surgeon
for the University of Wisconsin Athletic Department and
assistant professor in the Department of Orthopedics and
Rehabilitation, prefers patellar-tendon autografts for ACL
reconstructions in college athletes, because of a significantly lower failure rate relative to allografts and the low but
real risk of rejection and disease transmission that comes
with the use of allografts. “Early recovery and rehabilitation
JBJS-JOSPT Special Report: It Takes a Team
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ACL Reconstruction

UNIVERSITY OF WISCONSIN TREATMENT TEAM Left to right: Dennis Helwig, ATC, head athletic trainer and assistant athletic director
for sports medicine at the University of Wisconsin Athletic Department; Geoffrey Baer, MD, PhD, team orthopaedic surgeon for
the University of Wisconsin Athletic Department and assistant professor in the Department of Orthopedics and Rehabilitation;
and Bryan C. Heiderscheit, PT, PhD, director of research for the Badger Sports Performance Program at the University of Wisconsin
and associate professor in the Department of Orthopedics and Rehabilitation.

of the athlete may need to be adjusted to account for the swelling and pain throughout the winter of 2010-2011.
harvesting of tissue elsewhere in the body, but studies have An MRI and exploratory surgery in the spring of 2011 reshown no substantial difference between autografts and al- vealed significant joint inflammation and posterolateral
lografts in terms of return-to-sport time,” he said.
reconstruction failure, possibly due to allograft rejection.
Phillips’ postoperative rehabilitation proceeded un- Phillips spent the summer of 2011 taking antibiotics to treat
eventfully through the summer and fall of 2010, but in a knee infection identified via culture and receiving physical
November 2010—when he was tantalizingly close to being therapy in his home town.
cleared for full football activity—he reinjured the same knee
Doctors re-evaluated Phillips in August 2011 upon his
during practice while performing another pivot. The physi- return to the university; in mid-August, he underwent ACL
cal exam (positive Lachman and pivot-shift tests) and imag- revision surgery using a quadriceps-tendon autograft, and
ing confirmed another
his posterolateral corACL rupture. But In the best-case rehab scenario for college athletes,
ner was revised using a
more harm had been
the surgeon, athletic trainer, and physical therapist hamstring autograft.
done this time: a torn
Despite 3 operaform a triumvirate of professional, coordinated care.
medial meniscus and a
tions on the same knee,
partial injury to the knee’s posterolateral corner.
Phillips’ third rehabilitation proceeded well. This time, the
After consulting with orthopaedic surgeons both in- rehab regimen was a truly collaborative effort among the
side and outside the university system, Phillips consented patient, surgeon, athletic trainers, strength and conditionin mid-November 2010 to a second surgery. This time, sur- ing coaches, and physical therapists. Sophisticated 3-D gait
geons reconstructed his ACL using the patellar tendon from analysis beginning 6 months after the third surgery had a lot
his other knee and reconstructed the posterolateral corner to do with his return to full practice activity in the summer
using an Achilles-tendon allograft.
and fall of 2012. Cleared for intercollegiate competition,
Rehabilitation from the second procedure proceeded Phillips entered the 2012 season competing for the starting
more slowly than the first; Phillips experienced persistent quarterback position on a Division I football team.
2
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Then, on a mid-November afternoon, Phillips got
his first chance to start as Badger quarterback against the
Hoosiers of Indiana. The lopsided final score, 62-14 in favor
of Wisconsin, tells only part of Phillips’ success story. Late
in the first quarter of that game, he hit his tight end in the
end zone for his first touchdown pass in a Badger uniform.
He also ran the ball for 68 yards, including one 52-yard
romp on his thrice-repaired knee.
With dozens of family members and friends in the
stands, and his Badger teammates determined to support him with everything they had (the team rushed for
a school-record total of 564 yards in the game), Phillips
maintained a cool external demeanor. Inside, though, he
told reporter Tom Mulhern of the Wisconsin State Journal
that he “felt like a little kid on Christmas morning…not
nervous, just excited.”
Then, during a game against Nebraska in December that clinched a Badger berth in the 99th Rose Bowl,
Phillips led his team to a 70-31 blowout of the Cornhuskers.
He completed 6 of 8 pass attempts and, in an unconventional reversal of roles, received a pass from his wide receiver for
a 27-yard gain that set up a touchdown.

COLLABORATION: NECESSARY,
NOT JUST NICE

While the decision to have ACL surgery may be
straightforward in most cases, the postsurgical rehabilitation regimen and timing of the return to sport are frequent
subjects of debate. There’s often pressure, mostly from the
athlete but also sometimes from coaches, to get back on the
field or court as soon as possible.
Phillips’ story is proof that how quickly a collegiate athlete returns to full competitive activity is a decision best made
collaboratively among the surgeon, athletic trainer, physical
therapist, and athlete. “When all these people work together
to determine the goals and the plans to achieve them, we think
there’s a reduced risk of reinjury,” said Team Surgeon Baer.
The need to take into account autograft harvesting is
just one reason rehab professionals need to know as much
about the surgery as possible. “We have to understand what
was done surgically to determine whether a standard rehabilitation program will suffice or whether a modified
program will be necessary,” said Bryan C. Heiderscheit,
PT, PhD, director of research for the Badger Sports Performance Program at the University of Wisconsin and associate professor in the Department of Orthopedics and
Rehabilitation. “If someone is not progressing well, their

HIGH-TECH EQUIPMENT The Badger Sports Performance
Program’s gait-analysis lab at the University of Wisconsin.

deficits and complaints need to be addressed in the context
of what was done operatively.”
In the best-case rehab scenario for college athletes,
the surgeon, athletic trainer, and physical therapist form a
triumvirate of professional, coordinated care. At the University of Wisconsin, it’s customary for surgeons, athletic
trainers, and physical therapists to be in daily contact about
patient progress during early rehab. “We have to be in frequent contact with one another to know what stresses to
avoid, especially in complicated multiple-side cases like this
one,” Head Athletic Trainer Helwig explained.

CONVENING AROUND THE DATA

Sophisticated analyses (see sidebar on page 4) allowed
Heiderscheit and his physical therapist colleagues to calculate
the percent of Phillips’ deficits in joint torque and power and
gait symmetry by comparing his results to established norms.
“If the analysis shows a reasonable deficit in joint power output or gait symmetry 4 to 6 months after ACL surgery, the
athlete can probably progress to the next level of activity,” explained Heiderscheit. “But if the deficits are greater than anticipated at that time, we need to rethink the rehab program
and how quickly the athlete will return to full athletic activity.”
Phillips was analyzed with the high-tech equipment for
the first time 6 months after the third surgery to establish
baselines against which his progress could be measured.
“Four months is typically the soonest after ACL surgery
that you can safely see with this equipment how the athlete’s running patterns are recovering,” Heiderscheit said.
JBJS-JOSPT Special Report: It Takes a Team
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0TECHNOLOGY IN TANDEM0
New technology can be impressive, even mind-blowing. But
the coolest technology in and of itself delivers little without clever, practical application.
The University of Wisconsin Badger Sports Performance
Program boasts high-tech equipment befitting a Division I powerhouse that cares deeply about the health of its student athletes.
But it’s how 2 specific pieces of technology are used together—
literally synchronized—that makes this initiative truly cutting edge.
The first device is an instrumented treadmill (Bertec Corp.)
with 2 independent belts and highly accurate sensors built in that
measure ground reaction forces throughout the gait cycle. “This
is not your typical health club treadmill,” said Bryan C. Heiderscheit, PT, PhD, director of research for the Badger Sports Performance Program.
Part 2 is an array of 8 digital cameras capable of capturing
motion at an astonishing 1000 frames per second—although
for Heiderscheit’s purposes, 200 frames per second is plenty
fast. “That’s still 6 to 7 times faster than the average handheld
video recorder,” he said. The cameras don’t record the person
on the treadmill per se. They capture reflections from more than
50 round reflective markers attached to the moving athlete (see
photo on page 3). Data from the video capture are superimposed
on a computer-generated musculoskeletal model to create a 3-D
animation of the athlete running (see image on this page).
Then, software (Motion Analysis Corp.) precisely synchronizes the treadmill force data with the 3-D video. “From that layering
of data, we calculate joint torque and power at the ankle, knee,
and hip in sagittal, frontal, and transverse planes,” explained
Heiderscheit (see graphs on page 5). “These are things you can’t
visualize or quantify with the naked eye or standard video.”
These high-tech analyses are not only for athletes rehabbing
from injuries or surgery—Heiderscheit is collecting such data
from all 800-plus Badger athletes, an effort that’s already paying
off for the University of Wisconsin and could have an impact beyond Madison.
“Collecting data on a large number of athletes in different
sports will help us reset the norms and establish sport- and agespecific baselines for athletes,” said Heiderscheit.
The norms he’s talking about are “average” body-mass-adjusted measures of joint torque and power, most of which until

“The baseline analysis shows us what to work on and how
to minimize the risk of reinjury, which this athlete was understandably quite wary about.” The 3-D function analysis
also revealed how and where Phillips was compensating for
his injury at the same-side hip and ankle, so the rehab plan
addressed those joints as well.
At his first analysis, Phillips had an approximately 51%
deficit in right-knee extension torque. Four months later,
4



now have come from a small number of people in the general
or weekend-warrior population. Those norms may have limited
usefulness as baselines when applied to highly conditioned collegiate athletes.
Revised baselines for elite athletes will help Heiderscheit and
his colleagues evaluate the efficacy of training regimens, track
changes throughout an athlete’s 4-year collegiate career, tease
out sport- and activity-specific risk factors for injury, and, like
they did with Curt Phillips, custom-tailor rehab programs.
Heiderscheit also expects to publish the data so that health
care professionals dealing with other student athletes may eventually apply the learnings.

SUPERIMPOSED DATA 3-D image of the athlete running. The
blue arrow indicates ground reaction forces.

the deficit had shrunk to 28%. “Twenty-eight percent is certainly not normal, but it’s a great improvement in a short
time,” said Heiderscheit.
“These videos and reports of gait patterns really pinpointed the deficits and showed us what we needed to concentrate on during his rehab,” added Helwig.
The high degree of collaboration among the health care
professionals at the University of Wisconsin is facilitated by

March 2013  JBJS-JOSPT Special Report: It Takes a Team
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COLLECTING DATA Sagittal plane kinematics and kinetics of Curt Phillips’ right (red) and left (blue) lower extremity joints while running at 3.15 m/s. At 6 months postsurgery (dashed lines), a primary concern was the substantial reduction in knee extension moment
during the stance phase of the right side compared to the left. Phillips’ health care team also observed a corresponding increase in
hip extension moment and adjusted subsequent treatment to target these deficits. Greater symmetry between limbs was evident by
10 months (solid lines). The vertical line at approximately 33% of the gait cycle indicates toe-off. *Angles less than zero represent
extension and angles greater than zero represent flexion.

these data, which are compiled into a comprehensive student-athlete database, to which all athletic trainers, strength
and conditioning coaches, physicians, and physical therapists have access. “We created this database from scratch,
and its use and value are exploding now,” said Heiderscheit.
The lessons learned from data-enabled collaboration are shared in a number of grand-rounds-type venues
throughout the university. These include monthly seminars
attended by the entire sports medicine staff and the strength

and conditioning coaches and every-Friday-morning meetings of the entire Sports Medicine Division—athletic trainers, physical therapists, physicians, and residents.
In Phillips’ case, the close collaboration did not require
frequent face-to-face meetings, except for several get-togethers with the athlete. Most of the conversations took place
over the phone, via e-mail, or with Skype, seeing as Team
Surgeon Baer travels to most away games. “With today’s
communication technology and open access to the database,
JBJS-JOSPT Special Report: It Takes a Team

JBJS-JOSPT-SpecialReport-Wisconsin.indd 5



March 2013



5

2/11/2013 6:37:05 PM

ACL Reconstruction

BACK IN ACTION Curt Phillips throws a pass during the

University of Wisconsin’s game against Ohio State University.

Photo credit: Michael P. King—Wisconsin State Journal

we can have very fruitful communications with and about
our athletes, without leaving our offices,” said Heiderscheit.

PICTURES AND PALS ARE PRICELESS

When asked about his orthopaedic ordeal, Phillips
replied with precise anatomical references like “patellar
tendon” and “posterolateral corner.” “I wasn’t planning on
learning so much about knee anatomy and function,” he
said, “but I didn’t have much choice.”
Anatomy and physiology notwithstanding, the pictures
generated by gait analysis had the most profound impact on
Phillips. “He had been through a long and frustrating process,” said Helwig. “Being able to show him on a screen or
a printout where the progress and remaining deficits really
were boosted his confidence in the rehab program and had
a biofeedback-like motivational effect.”
“My strength coach spent a lot of time watching me
run, and when I combined his feedback with the gait analysis, I was able to see for myself how I was progressing and
what I needed to work on,” said Phillips.
The biggest difference between the first 2 rehabs and
the third was the shift in emphasis away from pure strength
building to strength plus proprioception. “After the first surgery, I was in a hurry to get back on the field, and I tried to
get very strong very fast,” said Phillips. “This last time, I was
not rushing myself back to competition, and the gait analysis
showed me how important weight distribution and proprioception are. When I saw for myself where the angles were off
or the joint extension was deficient, I could practice those
movements in rehab, and get the muscle memory down.”
Heiderscheit made similar observations about Phillips’
third rehab: “Asymmetries in joint torque and power that he
6



displayed during running were much greater than his asymmetries in muscle strength. So rehabilitation focused heavily on exercises to improve his neuromuscular coordination,
as well as his confidence in his knee.”
Phillips also benefited from “people factors” unrelated
to technology. “In the university environment, he worked
with athletic trainers, physical therapists, coaches, and other
student athletes with similar goals of returning to a sport,”
noted Baer. “Even if he had the analysis data and the same
level of determination, I don’t think he would’ve come back
without that positive, community-centered atmosphere.”
“The support I got from peers, coaches, and trainers
kept me from getting down,” agreed Phillips. “There was
friendly competition between me and 2 other guys who’d
had ACL surgery around the same time to see who was
making the most progress.”

UNCERTAIN PROGNOSIS

Despite the currently happy ending to Curt Phillips’
story, it’s too early to tell whether he’ll be able to sidestep the
most common consequence of knee-ligament problems—
osteoarthritis. “Unknown genetic factors and the state of his
knee cartilage at the molecular level will ultimately determine
whether that knee will become arthritic,” said Baer. “The
tools we’re using are so new that we don’t yet know whether
they will help us reduce the risk of arthritis in the future.”
Still, Bryan Heiderscheit is starting to gather data to
ascertain whether similar analyses might help people with
chronic knee pain alter their gait in ways that will reduce
mechanical demands on the joints. “Initial findings suggest
that simple gait modifications may help alleviate chronic
symptoms,” he said, “but it’s still uncertain whether these
gait changes can reduce the risk of future arthritis or the risk
of a repeat ACL injury.” 






WHY IT WORKS AT WISCONSIN
 nwavering support from senior administrators in the
U
Athletic Department and chairs in the Department
of Orthopedics and Rehabilitation
Highly committed and motivated athletes who trust the data
and the staff—and take their recommendations to heart
Mutual respect and equality among all professional parties
involved, prompting them to jettison personal agendas
Awareness that everyone’s role is a piece of a larger
system that occasionally requires compromise around
objectives and timetables
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ACUTE COMPARTMENT
SYNDROME
Quick, Collaborative Decision
Making Saves the Leg—and
Career—of a West Point Cadet
At 0630 hours (otherwise known as 6:30 am) on just
about any day of the week, you’ll find a line of West Point
cadets waiting to be seen at the military academy’s walkin clinic, located a stone’s throw from the barracks. During these twice-daily “sick calls” (there’s a second one at
1300 hours, or 1:00 pm) the cadets present with a variety
of issues, and they’re the ones you’d expect among a young,
highly active, and competitive population that regularly engages in contact activities such as boxing, judo, and
survival training—not to mention intercollegiate sports.
Inside the clinic, the front-line providers are physical therapists with a direct line to orthopaedic surgeons
and physician assistants specializing in orthopaedics at the
Keller Army Community Hospital just up the road. Putting
the health and well-being of cadets ahead of rank and chain
of command, health care professionals at West Point cooperate in ways that can be limb-, career-, and life-saving.

NO MERE ANKLE SPRAIN

Cadet LT Anthony Sciuva presented at the clinic one
morning in 2012 with severe pain and tense swelling of the
lower right leg. The evening before, he had been warming
up for judo practice by jogging around the gym. A cadet
running in front of Sciuva tripped and fell, and to avoid a
collision, Sciuva jumped over him. But when he landed, his
toes caught on one of the mats lining the floor. His ankle
rolled over, and all his weight landed on his lower leg. “I

felt the ankle pop and it really
hurt and swelled up immediately,” Cadet Sciuva recalled.
He managed to hobble over
to the athletic trainer on duty.
She offered the preliminary diagnosis of an ankle sprain and
advised the cadet to rest and ice
the leg overnight, and to show
up for sick call the next morning for further diagnosis and
treatment.
The next morning, the cadet told attending physical
therapist CPT Rich Westrick that the pain had gotten progressively worse overnight and was punctuated by numbness and tingling beginning at around midnight. The physical therapist’s suspicion that he might have something more
serious than an ankle sprain on his hands turned to near
conviction.
“The cadet couldn’t evert or dorsiflex his right foot without extreme pain, and the girth of his right lower leg was 2
cm greater than his left,” recalled CPT Westrick. Concerned
that the cadet might be experiencing compartment syndrome, CPT Westrick immediately placed a call to the orthopaedics department at Keller. He got physician assistant
CPT Chris Cordova on the line, and alerted Cordova that he
was transporting a possible case of compartment syndrome.
CPT Westrick also preordered a plain-film X-ray so CPT
Cordova could determine quickly if a fracture was involved,
as there often is in cases of compartment syndrome.
JBJS-JOSPT Special Report: It Takes a Team
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Acute Compartment Syndrome

THE KELLER ARMY COMMUNITY HOSPITAL TEAM Standing, left to right: CPT Chris Cordova, PA; MAJ Brendan Masini, MD;
COL Curtis Alitz, MD; and CPT Richard Westrick, DPT.

Cadet Sciuva remembered CPT Westrick saying something like, “There’s really something wrong with your leg,”
telling the cadet about his suspicion of compartment syndrome, and giving him some basic information about the
condition. Within 15 minutes, Cadet Sciuva was under the
care of CPT Cordova at the hospital.

cadets. “I remembered a story about one cadet who lost his leg
from it,” Cadet Sciuva recalled. “I knew that the outcome would
depend on how much muscle and nerve damage there was.”
The definitive treatment for confirmed acute compartment syndrome—if caught in time—is fasciotomy to relieve
the internal pressure and prevent permanent damage to
muscles, nerves, and blood vessels. But what “in time” means
is open to debate. Some evidence suggests that tissue salvage
A LEG CAUGHT IN A WINDOW
is possible within 10 to 12 hours of the onset of tingling and
The X-ray ruled out fracture, and CPT Cordova did a numbness, the clinical sign that nerve and muscle damage
physical exam and history taking that corroborated every- is under way. There’s also evidence that very high compartthing CPT Westrick had reported. To confirm the diagno- ment pressure, like that recorded in Cadet Sciuva’s lateral
sis of compartment syndrome, CPT Cordova performed compartment, reduces the salvage window to 4 to 6 hours.
pressure tests on the
As soon as he recadet’s anterior and “It’s easy here to pick up the phone and talk to
ceived the call from
lateral compartments.
CPT Westrick about
an orthopaedic surgeon who’s accommodating
The reading on the cathe possibility of a caand responsive.”
det’s lateral compartdet presenting with
ment “maxed the device out at 199,” recalled CPT Cordova, compartment syndrome, CPT Cordova notified MAJ Brenand the pressure in the anterior compartment was also way dan Masini, MD, the attending orthopaedic surgeon that
above normal at 50 to 55.
morning, and COL Curtis Alitz, MD, a fellowship-trained
During the physical exam, with his leg pain increasing, foot and ankle surgeon. Given the heads-up, MAJ Masini
Cadet Sciuva mulled over what he’d heard about compartment and COL Alitz consulted with each other even before Casyndrome from CPTs Westrick and Cordova—and from other det Sciuva arrived at the hospital. “It appeared that we were
8
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Acute Compartment Syndrome

right in the middle of that window of uncertainty with compartment syndrome, and we wanted to present the options
clearly to the patient when he arrived,” recalled MAJ Masini.
Some of the possible outcomes were downright bleak.
Fasciotomy performed after the point where the tissues can
recover increases the risk of a life-threatening systemic infection, MAJ Masini explained to the cadet. That’s why some
surgeons and patients who find themselves mired in compartment-syndrome uncertainty opt for observation and
accept the potential for muscle and nerve tissue damage.
Any outcome involving serious infection, major excisions,
or amputation would put an end to a promising military career and cause permanent disabilities.
The only real hope for Cadet Sciuva to retain his commission to West Point and for his return to athletic pursuits

was a successful fasciotomy performed in time for the compressed tissues to recover.
“We were up front with Cadet Sciuva about the potential
for bad outcomes,” recalled MAJ Masini. For Cadet Sciuva’s
part, progressively excruciating pain helped simplify his decision. “I told the doctors to do whatever they needed to do
because I couldn’t stand the pain,” he recalled. “I knew that if
something went wrong, I could lose my leg, but I put all my
trust in them to do everything in their power to help me.”

MUSCLES UNDER PRESSURE

Concluding that fasciotomy was the best chance to help
the cadet, MAJ Masini and COL Alitz made standard fasciotomy incisions of the lateral and anterior compartments,

0WEST POINT’S MUSCULOSKELETAL MISSION0
Every Friday afternoon, a platoon of orthopaedic clinicians—
surgeons, surgical fellows, physical therapists, and physical therapy residents—tramps from West Point’s Keller Army Community
Hospital to the walk-in clinic near the cadet barracks.
This weekly “face time” between doctors and physical therapists gives the care team a chance to meet with patients to review
rehab protocols and evaluate progress. “It also allows cadets who
came in during a recent sick call to be seen by a surgeon if necessary,” noted orthopaedic surgeon MAJ Brendan Masini, MD.
Patients aren’t the only beneficiaries of this scenario. “These
weekly case reviews with surgeons provide us with an important
form of continuing education,” said physical therapist CPT Rich
Westrick.
The cooperation among orthopaedic professionals has been
institutionalized at West Point for a long time. The collaborative
spirit arises naturally from the patient population they serve. “We
have 4000 cadets on this post, all with the same mission, and our
mission is to take the best possible care of them,” said CPT Chris
Cordova, a physician assistant in the hospital’s orthopaedics department. Cordova often stays behind to take urgent cases in the
hospital on Friday afternoons when the rest of the staff is at the
walk-in clinic, but he’s a key member of the team, as one cadet’s
story proves (see main article).
“It’s easy to collaborate with physical therapists here and to
provide special surgical care, because we’re all working toward
the same goal,” said MAJ Masini. Added CPT Westrick, “I’ve been
posted at other, larger Army posts where it’s like the surgeons and
physical therapists are working for different companies.”
Another factor fostering good collaboration at West Point is
the relatively homogeneous patient population. “We have a very
defined panel of patients,” MAJ Masini said. “Because all the ca-

dets are young and participating in similar activities, there aren’t
too many wild-card cases that show up.”

Barriers Still Encountered

Despite these almost ideal conditions for collaboration,
real-world obstacles to teamwork occasionally crop up. “Not
enough time is the biggest barrier,” said MAJ Masini. Tight operating room schedules and pressure to see more people in the
hospital sometimes impinge on the Friday-afternoon meetings
between surgeons, physical therapists, and patients. “In private
settings where patient volume equates to income, it’s hard to
justify spending time to build relationships and collaborate,”
observed CPT Cordova. “That’s less of an issue here, but the
pressure still exists.”
As in most collaborative environments, the one at West Point
is founded on mutual respect. “I trust what they say about exam
findings and possible diagnoses,” said MAJ Masini of the physical therapists and physician assistants he works with. Conversely, “from a physical therapist’s point of view, this is a unique and
refreshing environment,” said CPT Westrick. “It’s easy to pick up
the phone and talk to an orthopaedic surgeon who’s more than
accommodating and responsive. And as soon as something is out
of our lane, we contact the orthopaedic clinicians right away.”
Collaboration at West Point also fosters the open, multilateral
sharing of information that is so crucial to effectively delivering
health care. “The culture here is one of learning, not hoarding
information,” said CPT Cordova. “The surgeons freely share information, and because of that I can become a better provider.”
If there is a stark division of orthopaedic roles at West Point, it’s
one that CPT Westrick thinks makes sense: “The role of physical
therapists is to make sure the cadets’ nonsurgical musculoskeletal
needs are met, so the surgeons can be surgeons,” he concluded.

JBJS-JOSPT Special Report: It Takes a Team
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Acute Compartment Syndrome

RELIEVING PRESSURE Standard fasciotomy incisions of the lateral and anterior compartments revealed the bulging muscles
characteristic of compartment syndrome.

EXPOSURE AND PROTECTION The superficial peroneal nerve

was isolated and protected.

revealing muscles bulging out due to the pressure (top photo on this page). But the muscle tissues pinked up as soon as
the fasciotomy released the compartmental pressure. “That
was very encouraging,” noted MAJ Masini.
However, after exposing and protecting the superficial
peroneal nerve (middle photo), the surgeons came upon
a surprise. “As we were delineating other structures in the
compartment, the peroneus longus muscle fell completely
out of the wound,” recalled MAJ Masini. The muscle had
lost its proximal attachment to the tibia and fibula, and had
avulsed from its vascular and nerve supply (bottom photo).
The only attachment remaining was the distal tendinous
portion. MAJ Masini and COL Alitz determined that without an intact blood and nerve supply, the peroneus longus
was not viable. So the surgeons excised most of that muscle
and attached the distal portion to the neighboring peroneus
brevis muscle (see photo on next page).
The rest of the tissues appeared clean and pink. The surgical team left the wound open and covered it with a sterile
dressing. Forty-eight hours later, Cadet Sciuva underwent a
second surgery for further wound debridement and irrigation, performed by COL Alitz. “At that point,” recalled MAJ
Masini, “all the tissues looked healthy.” A final debridement
and irrigation of the wound occurred 2 days after that, at
which time surgeons closed it up.
Thinking back to the original injury, Cadet Sciuva
said, “I didn’t think at first that it was worse than an ankle
sprain.” MAJ Masini’s hypothesis is that the original injury
was so forceful that it may have avulsed the peroneus longus
muscle, which started the bleeding that caused the spike in
compartment pressure.

DISCIPLINE AND PATIENCE DURING REHAB

SURPRISING AVULSION The peroneus longus muscle avulsed
from its proximal attachment to the tibia and fibula and from its
vascular and nerve supply.
10



Quick, decisive, and collaborative action saved Cadet
Sciuva’s leg and preserved his cherished status as a West
Point cadet. But now he was facing a several-month-long
rehab process. Two weeks after surgery, he had full sensation in his foot and improved muscle function in the lower
leg and ankle. “Even without the peroneus longus, we expect a full recovery with no long-term functional deficits,”
said MAJ Masini.
Immediately after the surgery, the doctors informed
CPT Westrick of what happened, and he followed the cadet’s
postoperative progress in the hospital. “I saw CPT Westrick
the day after discharge, and he had a plan already laid out,”
said Cadet Sciuva—a plan that had been developed in close
consultation with the hospital orthopaedists.
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SUCCESSFUL ATTACHMENT The surgeons attached the distal
tendinous portion of the peroneus longus to the neighboring
peroneus brevis muscle.

Rehab began with Cadet Sciuva and CPT Westrick
working on range of motion and weight bearing. At 3 weeks
postsurgery, Cadet Sciuva was wearing a protective walking
boot that enabled him to ambulate without crutches. For a
number of weeks, the cadet saw CPT Westrick every other
day for physical therapy.
One focus of the early range-of-motion work was improving lower-leg eversion and inversion. “Making the
shape of the letters of the alphabet with my foot was surprisingly hard at the beginning,” Cadet Sciuva said. The
workouts got even more rigorous when CPT Westrick told
the cadet to move a towel along the floor with back-andforth inversions and eversions of his rehabbing leg. Under
CPT Westrick’s guidance, Cadet Sciuva also worked on improving his balance and proprioception (see photo above
right on this page). Each 45-minute physical therapy session
ended with ice and compression.
Back in his room, Cadet Sciuva applied legendary West
Point discipline, taking breaks from homework to work on
leg flexion, inversion, and eversion. Ever mindful of what
could have transpired, the cadet demonstrated extraordinary patience with and commitment to his rehab.
When Cadet Sciuva was interviewed for this story, he
was about to have his 6-week follow-up with MAJ Masini,
and he fully expected to lose the boot and begin strengthening exercises.

TEAMWORK INSPIRES FAITH

Faith is an intangible that can’t be measured like range
of motion or muscle strength, but it’s often an essential aspect of the patient’s role in recovery. Cadet Sciuva has as

UNSTABLE SURFACE Cadet Sciuva works on single-leg
balance and proprioception.

much faith in his ongoing physical therapy program and
the professionals who coach him through it as he had in
the doctors who did his surgery. That faith and confidence
were inspired largely by the fact that everyone on his care
team worked together before, during, and after surgery.
Throughout, the communication among patient, surgeon,
physician assistant, and physical therapist was quick, seamless, and clear.
Cadet Sciuva hasn’t taken any pain medication since
the day after his surgery, and he appreciates how everyone
is doing what they can to help him get back on track. His
supporters include not only his care providers and family,
but also his fellow cadets, especially his judo buddies. When
they razz him about his healing right leg, he retorts, “I can
still use my left leg to kick your butt.” 







WHY IT WORKS AT WEST POINT
 ission-oriented focus and singleness of purpose
M
Demographically homogeneous and highly motivated
patient population
Culture of continuous learning and information sharing
Mutual cross-profession respect
Close physical proximity between patients and health care
professionals and facilities
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THE PREARTHRITIC HIP
Collaborating Clinicians Sidestep Surgery
With Movement System Diagnosis
One bygone assumption about orthopaedic surgeons
is that if you visit them with a problem, they’ll invariably recommend surgery. Things have been changing in
that regard for a while, with more and more surgeons
recommending a course of conservative treatment first. A
national leader of that change is John Clohisy, MD, professor of orthopaedic surgery at Washington University School
of Medicine (WUSM) in St Louis and director of the university’s Center for Adolescent and Young Adult Hip Disorders.

of musculoskeletal pain syndromes of the hip at WUSM,
and physiatrist Prather, associate professor of orthopaedic
surgery and neurology and
chief of Physical Medicine and
Rehabilitation at WUSM.
At about the same time the
study group formed, Bloom
had begun participating in
joint office visits, seeing patients with Clohisy after Prather
had examined them initially (see “The Physiatrist Will See
You Now” on page 13). The idea was to participate in patient exams as a team, so that everyone could provide their
perspective and create a collaborative learning environment
that tapped into multiple skills and experience.

Along with physiatrist Heidi Prather, DO, and physical therapist Nancy Bloom, DPT, Clohisy is spearheading
a drive to find nonsurgical treatments for hip ailments,
especially early-stage conditions, the effective diagnosis and
treatment of which could preempt or postpone debilitating
chronic conditions such as osteoarthritis.
Diagnosing and treating hip problems in adolescents and
young adults can be challenging. Even the most common abnormalities—hip dysplasia and impingements—can be comCOLLABORATION FIRMLY ESTABLISHED
plex and confounding. To address the vacuum of data and
But with all the rigid coding, billing, and reimbursement
evidence about these hip conditions in young people, Clohisy policies in force today, Bloom wasn’t generating enough
formed a multidisciplinary study group at WUSM in 2006.
revenue for the physical therapy department during joint
But even before this study group convened, WUSM’s visits, and this innovative experiment ended. “Economics
orthopaedic surgeons, physiatrists, physical therapists, ra- got in the way, but collaboration and open communication
diologists, epidemiologists, and biostatisticians had a long between John, Heidi, and me had been firmly established,”
history of collaborasaid Bloom. Because
tion. “We had all these “I depended heavily on physical therapists and
of that sustained clinipeople with a mutual
physiatrists for developing the nonsurgical treatment cal bond, 6 years later,
interest in the young,
Bloom’s
treatment
protocols.”
prearthritic hip,” said
schedule is full of paClohisy. “All we had to do was form the structure.”
tients who Clohisy and Prather—and many other WUSM
The study group included Bloom, a long-time clini- clinicians—eagerly send her way.
Without the built-in, real-time, 3-way interactions durcian and assistant professor of physical therapy specializing
in the anatomy, kinesiology, and diagnosis and treatment ing patient visits, time to collaborate became a hurdle. So
12
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The Prearthritic Hip
now all 3 clinicians devote their personal time—typically
early-morning, non–revenue-generating hours—to meet.
Clohisy credits this collaboration with propelling efforts
to understand prearthritic hip problems in kids and adolescents. “By myself, I couldn’t have developed the diagnostic
algorithms, and I depended heavily on physical therapists and
physiatrists for developing the nonsurgical treatment proto-

cols,” he said. “This is a good example of how multidisciplinary
collaboration really has a positive impact on patient care.”

THE GIRL WITH THE SNAPPING HIP

This multidisciplinary cooperation certainly had a
positive impact on Shannon Bryant. Back when Bloom and

0THE PHYSIATRIST WILL SEE YOU NOW0
“I wouldn’t call myself a gatekeeper,” said physiatrist Heidi
Prather, DO, associate professor of orthopaedic surgery and
neurology, chief of Physical Medicine and Rehabilitation, and
director of the Orthopaedic Spine Center at Washington University School of Medicine (WUSM) in St Louis. “But we do use
physiatry differently here, with many orthopaedic patients seeing
us first.”
This unique setup permits near-immediate access to appointments for patients with certain types of problems, including young
people with painful hip problems (see main article) and those with
acute and subacute back pain, who are seen within 24 to 48 hours.
Physiatry at WUSM fills a need once filled almost exclusively
by orthopaedic surgeons. But today’s surgical schedules and
volumes are so demanding that many orthopaedic patients wait

weeks for an initial consult with a surgeon. Thanks to physiatrists,
people can be seen in a much more timely manner.
This streamlined scheduling goes way beyond improved convenience for patients. “Our innovations that permit quick access
for patients with acute problems help prevent chronicity,” emphasized Prather. “Once a problem becomes chronic, it’s more
difficult for the patient and requires more resources from the
health care system.”
Whomever a patient sees first, John Clohisy, MD, professor of orthopaedic surgery at WUSM, is extremely grateful for
physiatrist involvement. “Physiatrists are my collaborators,” he
declared, “and they are intimately involved in the continuum of
patient care. I’m glad that I can communicate with them clearly,
quickly, and often.”

THE WUSM CLINICAL COLLABORATORS Left to right: Heidi Prather, DO, associate professor of orthopaedic surgery and neurology;
John Clohisy, MD, professor of orthopaedic surgery; and Nancy Bloom, DPT, assistant professor of physical therapy.
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The Prearthritic Hip
Clohisy saw patients together, Shannon, then 15 years old,
saw them through a referral. Five months earlier, she’d fallen
on her right hip while kicking a soccer ball on an icy surface.
Though Shannon’s pediatrician determined that there was
no fracture, she returned a couple of weeks later because the
pain persisted and, in the meantime, a loud, painful snapping around her hip joint had developed. Bloom recalled
that the first time she met Shannon, she could hear the snap
in her hip from across the room. This time, the pediatrician
prescribed a course of physical therapy, which had no effect.
Shannon and her parents then sought out the opinion of
a local orthopaedist. His consequent referral to Dr Clohisy
suggested consideration of a tendon-lengthening procedure
for Shannon’s iliopsoas muscle.
One big diagnostic challenge with snapping hips, explained Prather, is determining whether the dysfunction
has extra-articular or intra-articular origins. Extra-articular
snaps are usually caused by the iliopsoas tendon catching as
the hip is extended from a flexed position, or by the posterior iliotibial band or anterior portion of the gluteus maximus
muscle catching over the greater trochanter or the iliopectineal eminence. Intra-articular snapping most often arises
from labral tears or loose bodies in the joint.
In some cases, snapping may have both intra- and extra-articular causes. For example, an intra-articular cause of
pain and snapping may lead a person to make compensatory
movement adaptations that lead to misalignment-driven extra-articular hip snapping. Differentiating intra- from extraarticular causes sometimes requires a diagnostic injection
into the hip joint under ultrasound or fluoroscopic guidance.
“If a person gets substantial pain relief from the injection, it’s
likely that the issue is intra-articular only,” explained Prather.
The orthopaedic literature has implicated a short iliopsoas muscle as a common cause of extra-articular snap-

ping, leading some doctors to propose either stretching the
muscle through exercise or surgically releasing or lengthening the iliopsoas tendon.

NO SURGERY NECESSARY OR WANTED

But the idea of having an operation scared 15-yearold Shannon. “I don’t even know today how they go about
lengthening tendons,” said Shannon, now a college freshman, “let alone when I was in eighth grade.”
In fact, when Bloom did a thorough physical exam,
she found that Shannon’s iliopsoas muscle was of normal
length (see photo on this page). But she did find many signs
of muscle weakness around the hip joint, movement faults,
and a pelvic drop on the affected side (positive Trendelenburg test). Shannon’s gluteal muscles and deep lateral rotators were especially weak, causing her hip to rotate medially
when standing. To compensate for the painful hip and to
guard against using it, Shannon had unwittingly developed
some bad habits of movement that had exacerbated the
problem.
“The case notes said that her previous physical therapy
had focused on hamstring and iliopsoas stretching,” said
Bloom. “But according to my exam, her hip flexor muscle
length was normal, and stiff hamstrings were not related
to her problem.” What was a problem was Shannon’s paininduced reluctance to “let go” when extending her hip to
straighten her leg from a flexed position.
While Bloom evaluated Shannon, Dr Clohisy reviewed
plain radiographs of the patient’s hip and pelvis, which
ruled out hip dysplasia or impingements, the most common causes of hip complaints in people of Shannon’s age.
Combining that rule-out with her physical exam findings
prompted Bloom to say to Clohisy, “Give me 3 months with
her.” He agreed without hesitation. Ultimately, it didn’t take
nearly that long. Curing Shannon’s problem took only 4
visits. No fancy equipment was necessary, just basic muscle
training and strengthening.

MOVEMENT SYSTEM DIAGNOSIS AND
NEUROMUSCULAR RE-EDUCATION

REGULAR ILIOPSOAS This test showed normal hip flexor

muscle length.
14



Shannon benefited from the fact that physical therapists
and physiatrists at Washington University and elsewhere
are broadening the horizons of orthopaedic diagnostics by
developing so-called “movement system diagnoses” that
complement traditional medical diagnoses. Movement system diagnoses help guide physical therapy interventions by
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0MULTICENTER STUDY TO TEST NONSURGICAL FAI TREATMENTS0
Most musculoskeletal clinicians agree that femoroacetabular
impingement (FAI) often contributes to the development of hip
osteoarthritis.
Teasing out this etiology more precisely is important clinically
and economically. It’s reasonable to hypothesize that more effective diagnosis and treatment of FAI will prevent or postpone the
development of hip arthritis and the need for many future hip replacements. Direct costs for hip replacements in the United States
currently hover around $5 billion annually, and the number of hip replacements is expected to increase by 200% over the next 20 years.
But characterizing FAI clinically is difficult. As John Clohisy,
MD, professor of orthopaedic surgery at Washington University
School of Medicine (WUSM), observed, “It encompasses a wide
spectrum of disease patterns and severity, and it affects diverse
patient populations.” Although orthopaedic surgeons generally
categorize FAI into cam types (caused by a nonspherical femoral
head; see photo) and pincer types (caused by excessive acetabular coverage of the femoral head), there remains significant controversy about what FAI really is and what to do about it.
Thanks to clinical research, surgical methods for treating FAI
have improved over the years, but investigations into the role of
nonsurgical treatments have been sparse. “We often talk of FAI
patients who resort to surgery after ‘failed’ conservative management,” said Heidi Prather, DO, associate professor of orthopaedic
surgery and neurology, chief of Physical Medicine and Rehabilitation, and director of the Orthopaedic Spine Center at WUSM.
“But we don’t really know what conservative management is.
There have been more than 200 published studies of surgical FAI
management but only 2 of conservative management.”
But now Clohisy and his WUSM musculoskeletal colleagues
are collaborating with other institutions on a multicenter study
that will help refine the definition of FAI and assess conservative
approaches to managing it.
The idea is to study how real-life nonathletes respond to nonoperative treatment for FAI—and how many can avoid surgery.
Selected patients will receive 4 weeks of physical therapy, fo-

precisely ascertaining impairments in how people actually
move. In this case, the movement system diagnosis was “hip
adduction with medial rotation,” a condition that iliopsoas
lengthening—either by physical therapy or surgery—would
not have resolved.
One emphasis of Shannon’s treatment with Bloom
was correcting her standing alignment, so that she wasn’t
standing with a lateral pelvic tilt and medial rotation of her
hips. “She stood with all her weight on her left leg, because
the right hip was so painful,” Bloom recalled (see photo on
page 16). Realignment necessitated strengthening the deep
lateral rotator muscles with basic exercises and increasing

cused exercise, education, and oral analgesics. Those not satisfied with the results will get a steroid-anesthetic injection. Those
still not satisfied after 3 months will be referred to surgery.
Nonoperative treatments for FAI mentioned in the scant literature on the subject include avoidance of excessive physical
activity; stretching exercises to improve hip external rotation and
abduction during extension and flexion; determining and maintaining a patient-specific, pain-free range of motion; and helping
patients adapt their activities of daily living—including walking
and sitting—to avoid exacerbating their condition.
“Because FAI manifests with individual variations, what
works for one person might not work for another,” said Prather.
“Right now, we’re limited in what we can definitively offer FAI patients, because the condition itself and nonsurgical approaches
to treating it have not been studied well.”
Prather credited Clohisy with spearheading the multidisciplinary, multicenter FAI study—and with emphasizing thorough
FAI evaluations that bring to bear on these complex cases the
multidisciplinary expertise of surgeons, physiatrists, and physical
therapists.

CAM-TYPE FAI The extent of a cam-type impingement
deformity is seen on this intraoperative photograph of
a dislocated femoral head. Copyright © The Journal of Bone
& Joint Surgery.

Shannon’s confidence in using these muscles normally in
everyday activities like walking, standing, and stair climbing. In addition, it was key for Shannon to retrain her iliopsoas muscle to let her right hip go, or elongate, after
flexing it.
At first, Shannon was a little skeptical about the focus
on walking, standing, and stair climbing. But then Bloom
showed her a photograph of her lopsided lower trunk.
“Wow,” Shannon remembered saying. “Now I believe you!”
The umbrella term for Bloom’s treatment approach in
this case is neuromuscular re-education. “If a patient is accurately diagnosed and neuromuscular re-education is done
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The Prearthritic Hip

LOPSIDED LOWER TRUNK The patient’s preferred standing

alignment suggested severe hip adduction and medial rotation.

right, you get a great outcome,” commented Prather. Shannon Bryant couldn’t agree more. “My hip has been back to
100% for a very long time now,” she said.
But Prather was quick to add that neuromuscular reeducation is hard, nonglamorous work and that success
requires persistence and consistency by the patient. And
Shannon was the epitome of persistence and consistency.
She did all her at-home work—mainly strengthening exercises for hip rotator and gluteal muscles using an exercise
band. “I wanted to show Dr Bloom how well I was doing
at each visit,” said Shannon. “She never made me feel bad
about walking or standing incorrectly, so I tried hard to
walk right and do my exercises at home.”
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Much of the in-clinic therapy consisted of Shannon
walking down the hall of the clinic, turning around, and
walking back, all under Bloom’s watchful clinical eye and
with constant coaching about how to correct misalignments
and faulty gait patterns.
Shannon soon began to feel and see results. She got off
crutches more quickly than anyone expected, and almost
immediately she noticed how she was able to sit “normally”
during the 15-minute car ride to school on mornings after
she’d done her exercises the previous night. “Before PT with
Dr Bloom, I sat with all my weight on my left side,” Shannon
recalled.
In addition to helping Shannon re-educate and
strengthen her muscles, Bloom sent Shannon home after
the first couple of visits with strips of tape spanning from
her lower back, across her buttocks, to her hip. “This taping
technique prevents excessive adduction or medial rotation
of the hip,” Bloom explained. After laying down a layer of
soft protective tape to protect Shannon’s skin, Bloom put
down a layer of Leukotape in the same general direction and
line of pull as Shannon’s weak gluteal muscles. “I thought
the taping was pretty crazy at the time,” recalled Shannon,
“but it helped.”
“The field of the prearthritic hip in young people is
still in its infancy,” concluded Clohisy. “We’re still working
to get the nomenclature down and to get the orthopaedic
community to recognize hip disorders in young people as
important, and to understand that the treatment for such
problems can in many cases be nonsurgical.”
Shannon is as thrilled now about avoiding surgery as
she was 4 years ago. “If Dr Bloom and Dr Clohisy hadn’t
been there together that day, I might’ve had a surgery that
wasn’t necessary and wouldn’t have worked.” 






WHY IT WORKS AT WASHINGTON
 edicated clinicians spend personal time to meet during
D
non–revenue-generating times, such as 6:30 am
Surgeons, physiatrists, and physical therapists leveraged
the success of a brief experiment with team-based patient
visits into a durable, sustainable model of cooperation and
camaraderie
Open-minded orthopaedic surgeons are willing to consider
movement system diagnoses made by physiatrists and physical
therapists in tandem with traditional orthopaedic diagnoses
Mutual respect for and reliance upon practitioners of multiple
musculoskeletal disciplines
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CARE REDESIGN
Patients Come First at Brigham
and Women’s Department
of Orthopedic Surgery
In health care nowadays, leveraging small improvements
into systematic processes that enhance care for many patients is cause for real celebration. Hats off, then, to the
multidisciplinary teams in the orthopaedic department
at Boston’s Brigham and Women’s Hospital. They’ve redesigned care through rapid pilot testing of improvement ideas and promptly standardized those that work.
“The Brigham,” as it’s called, is a huge, bustling academic medical center owned by the largest provider network in
Massachusetts. Size and bureaucracy notwithstanding, the
people doing the work there collaborate to drive the redesign. And their unblinking focus on the patient experience
has resulted in better clinical outcomes and higher satisfaction among people receiving hip and knee replacements.
In this cross-functional, collaborative improvement
model, the veteran change agents are orthopaedic surgeon
John Wright, MD, physical therapy clinical supervisor Roya
Ghazinouri, DPT, nursing director Mary Anne Kenyon,
MPH, RN, and senior physical therapist Carolyn Beagan,
PT (see photo on page 18).
“Improving patient outcomes and experience is our
core mission,” said Wright. “Patient-centered improvements
are the moral high ground around which everyone can rally. Improved efficiency and cost savings are important, but
they must be secondary to patient-centered measures.”

PATIENTS ARE TEAM MEMBERS

The Brigham’s unflinchingly patient-centered approach
to joint replacement makes the patient a front-line player on

the team—and that raises the
bar on patient responsibility.
The patient’s job begins
prior to surgery, in the preoperative patient education classes that are a hallmark of the
Brigham’s
multidisciplinary
approach. Uniformity of messaging and setting patient expectations are 2 primary objectives of these classes. “Patients have to understand before
surgery what the milestones and goals are after surgery—
and what their role is in achieving them,” said Beagan.
Nurses and physical therapists run the class, with no
surgeon present. “Surgeons are the core caregivers during
surgery, when the patient is anesthetized,” explained Wright.
“After surgery, nurses and physical therapists control most of
the patient’s experience in the hospital, so they’re the people
conducting the class and answering questions.”
A separate process that Wright and his surgeon peers
embarked on to standardize surgical processes helped simplify messaging during the class (see “The Surgeon’s Role in
Redesign” on page 20). “It would be confusing for patients
in the class to hear, ‘If you have Doctor X, this will happen,
while Doctor Y will do it this way,’” said Wright.
Patient attendance at the class—now reported to be
between 70% and 75%—is strongly encouraged but not
mandatory. Attendance improved after the team emphasized the importance of preoperative patient education and
suggested new processes, such as asking surgical schedulers to book preoperative appointments on the same day as
the class.
JBJS-JOSPT Special Report: It Takes a Team
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Care Redesign

THE BRIGHAM AND WOMEN’S ORTHOPAEDIC CARE-IMPROVEMENT LEADERS Left to right: orthopaedic surgeon John Wright, MD;
nursing director Mary Anne Kenyon, MPH, RN; senior physical therapist Carolyn Beagan, PT; and physical therapy clinical
supervisor Roya Ghazinouri, DPT.

Another goal of the class is to manage patient fears
“Patient-centered” does not mean “patient-coddled”
and prepare them to meet postoperative rehab expecta- among this joint-replacement population. Nurses goodtions. These psychological aspects of the curriculum have naturedly remind patients that their arms and other leg still
proved very helpful. Armed with knowledge about what’s work, and that lying in bed all day is contraindicated. “We
likely to happen and what will be expected of them, pa- get most people up for meals in the chair and to go to the
tients come in for surgery with greater confidence. “The bathroom on postop day 1,” said Kenyon. “No more bedearly data we have suggest that patients who attend the pans. Frequent mobilization builds a patient’s confidence
class have better outcomes,” said physical therapy super- that they can move enough to take care of themselves.
visor Ghazinouri. “Improved outcomes are important, be- When you have a patient who’s an engaged partner, you can
cause clinicians take time away from direct patient care to push them a little more.”
conduct the classes, and the hospital is not compensated
for them.”
Better outcomes are linked to the clear and realistic
ELIMINATING SILOS
messages delivered during the class, according to nursing
Surgeons, nurses, and physical therapists have always
director Kenyon. “We tell people they will have pain but worked together in orthopaedics at the Brigham. But they
that we’ll work with them to control it, so they’ll be able were still somewhat siloed until care redesign erased some
to participate in physical therapy,” she said. Class attendees of the job-description lines between nurses and physical
go home with Kenyon’s
therapists. After pabusiness card, and she “Patient mobilization is everyone’s job.”
tient mobilization was
often receives preopercited as an improveative calls from patients. “People absorb information from ment opportunity, physical therapists provided in-service
the class, think about it, and call with questions like, ‘Where programs to nurses and nursing assistants on how to help
can I purchase a commode?’” she said.
get patients to the edge of the bed and sit them up. This al18
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Care Redesign

0WHAT A DIFFERENCE 4 YEARS MAKES0
“Like day and night.” That’s how 75-year-old Maureen Flemming compared her second knee-replacement experience at
Brigham and Women’s Hospital in 2012 to her first in 2008. It’s no
coincidence that these 2 very different experiences paralleled the
collaborative care-redesign projects undertaken in the hospital’s
orthopaedic department over those 4 years (see main article).
Specifically, after her first knee was done, Ms Flemming ended
up on a nonorthopaedic ward and received no physical therapy in
the hospital. “They put me on one of those [CPM] machines, and
on the second day they told me to stand up and walk,” she recalls.
She was discharged to a rehab hospital on the third day after
surgery, and was underwhelmed there also. “I didn’t receive any
real therapy for my knee,” she said, commenting that the facility
seemed more geared to people recovering from strokes than to
those rehabbing a new knee joint.
Fast forward 4 years, and a physical therapist showed up
at her bedside the morning after surgery. She and the physical
therapist did range-of-motion exercises on the new knee, and Ms
Flemming got up and into a nearby chair. Physical therapy visits continued twice daily, until Ms Flemming was discharged on
day 2 after surgery—this time to her own home, where a visiting
physical therapist came 3 times a week. One of the many things
she learned from her prior experience and from her in-hospital
physical therapist was to take prescribed pain medication about
a half-hour before the physical therapist was due to arrive.

ἀe B enefits of Prehab

Though much of Ms Flemming’s improved experience can be
attributed to the redesign accomplished by teams of orthopaedic
surgeons, nurses, and physical therapists, Ms Flemming herself
takes some of the credit. A savvy patient, she learned from the
slow and painful recovery after her first knee replacement to get
the second leg in shape before the surgery.
“Therapy before the surgery was just as important as therapy
after the surgery,” she said, urging anyone who’s facing a knee
replacement to continue flexing and extending the affected joint,
despite the pain. “I favored and dragged around my bad leg before the first operation,” she said, and she’s convinced that faulty
approach added months to her rehab. This time, she employed
most of the range-of-motion and strength exercises she learned
previously on the second leg, starting this “prehab” regimen a full
4 years before the second surgery. “I knew I was going to have
the second knee done eventually, so instead of favoring it, I exercised it,” she said.

lowed physical therapists to concentrate on more therapeutic activities like range-of-motion exercises, weight bearing,
and walking. “When everyone has more knowledge, it’s easier to work together with the same purpose,” noted Beagan.

Four weeks after her second surgery, Ms Flemming went to a
follow-up visit with her surgeon, Dr John Wright. At that time, she
was moving without assistance around her house, and Dr Wright
gave her the green light to start driving and doing any other activity she felt confident engaging in.
When asked about the presurgical education class, Ms Flemming said she attended one prior to her first surgery in 2008 but was
disappointed. The instructors explained the surgery itself, which
was helpful, but they said nothing about what patients should do
to prepare or what to expect afterward. Not realizing that the class
content these days is devoted largely to preoperative preparation
and what patients should expect while in the hospital and thereafter, Ms Flemming chose not to attend the second time. Because of
the prehab she’d done and what she’d learned from her prior experience, she felt the same level of confidence going into surgery
that the current class curriculum instills in attendees.
Although her joint replacement experience was, in her words,
“A hundred percent better this time than the first time,” Ms Flemming did recall some confusion over when she’d be discharged
and whether she’d be going home or to a rehab facility. Despite everyone’s attempts to clarify discharge plans in advance, the lines of
communication sometimes get crossed, especially on weekends.
Despite that small glitch, the day-and-night comparative still
applies to her 2 knee replacements. And Ms Flemming offered a
more clinical comparison: “I am at the same place after 3 weeks
with this knee that I was at after 3 months with the first knee,”
she declared.

TALE OF 2 KNEE REPLACEMENTS Patient Maureen Flemming.

In many inpatient orthopaedic units, order sets are
generated by physicians in isolation. At the Brigham, postoperative order sets are written collaboratively because they
are implemented by nurses and physical therapists, with
JBJS-JOSPT Special Report: It Takes a Team
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Care Redesign
the objective of getting patients up and about safely as soon
as possible. “Surgeons are content experts in surgical technique, but physicians, physical therapists, and nurses are all
content experts in other areas of patient care,” said Wright.
“In an acute-care orthopaedic environment like this, there
has to be multidisciplinary collaboration among nursing,
physical therapy, and surgeons at every stage of the process,”
agreed Ghazinouri.
In the improved care scenario, the roles of both nurses
and physical therapists have broadened. Before the team
redesigned care, patients who received total knee replacements were almost always connected to a continuous passive motion (CPM) machine immediately after surgery. But
a quick experiment spearheaded by Wright and his team
revealed that patients who received a second daily dose of
physical therapy instead of using the machines had greater
flexion and extension range of motion and increased gait
distance within a shorter time than their CPM-using counterparts. So, unless there’s a compelling medical contraindication after total knee replacement, patients now get 2

daily sessions of physical therapy instead of the machines
and only 1 physical therapy session. This care is provided
by both physical therapists and physical therapy assistants.
Although this trade-off means more work for physical
therapists, it has improved patient mobility measures. “Physical therapists used to just get patients out of bed; now, we’re
implementing more skilled interventions, such as gait training,” said Beagan. Because the nurses have already gotten
patients up and, often, sitting in a chair before the physical
therapist arrives, therapy is more productive and less likely
to be interrupted by patient nausea or lightheadedness.
Now, even nurses in the recovery room are getting into
the patient-mobilization act when a patient is waiting in recovery until a bed opens up on the orthopaedics unit. Beagan and her team trained recovery-room nurses to do basic
patient mobilization, just as they trained the nurses on the
orthopaedic floor. “Because we’ve been working together on
care improvement for a while and have seen positive results,
we have an open relationship with the physical therapists
and readily accept their training,” said Kenyon.

John Wright faced numerous hurdles in persuading orthopaedic surgeons to accept using certain standardized knee and hip
processes. After convening a cross-functional team—surgeons,
anesthesiologists, nurses, and physical therapists—to evaluate
their experiences and the literature, Wright identified several procedural best practices and tried to get everyone to adopt them.
About half the surgeons embraced the new standards; the rest
complied, but with less enthusiasm.
When considering requests from surgeons to deviate from the
standards, Wright validates the need for some individualization, but
he doesn’t make it easy for his colleagues to draw outside the lines.
He subscribes tenaciously to the belief that standardizing the bulk
of any proven process in health-care delivery—making it as automatic and intuitive as possible—frees clinicians to focus on the
custom, patient-specific parts of the process. “If you have to think
about every step of a process that could be standardized, you won’t
have time to devote to individual patient matters,” he explained.
As part of the care redesign in orthopaedics at Brigham and
Women’s Hospital, surgeons worked with anesthesiologists to
improve protocols for both intraoperative anesthesia and postoperative analgesia, which facilitates early and extra physical
therapy. Adjusted for patient characteristics, improvements have
been seen in opioid use (see graph), length of stay, and discharge
destination (home versus rehab).
The role of the Brigham’s orthopaedic surgeons during postoperative patient rounds has also shifted. “The surgeon is there
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0THE SURGEON’S ROLE IN REDESIGN0
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LOWER DOSES Mean narcotic usage in the 2007 and 2010
cohorts by day in the hospital. Usage of postoperative
narcotic analgesia fell as a result of care-improvement
initiatives. Error bars represent 95% confidence intervals.
to answer questions about the surgery, of course, but also to give
reinforcing messages,” explained Wright. One of those messages
is that it’s in the patient’s best interest to be active as soon as possible after surgery.
On day 2 after surgery, the conversation between surgeon
and patient might focus on resolving any fear about the prospect of discharge. Then, if everything is complication-free and
on schedule, the surgeon gets to deliver the most important message: “You’re going home tomorrow.”
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Care Redesign

TABLE: Comparison of Patients Who Had Primary TKR During 2007 and 2010*

Sex
Female
Male
Perform straight leg raise at discharge
Yes
No
Missing
Bed mobility
Independent/minimal assistance
Moderate/maximum/total assistance
Sit-to-stand
Independent/minimal assistance
Moderate/maximum/total assistance
Gait
Independent/minimal assistance
Moderate/maximum/total assistance
Stairs
Independent/minimal assistance
Moderate/maximum/total assistance
Missing
Device
Crutches
Walker
Length of stay, d
2
3
4
5
Discharge destination
Home
Rehabilitation
Joint class attended
Yes
No
Patient satisfaction
Satisfied
Missing/not available

2007

2010

44 (80%)
11 (20%)

43 (72%)
17 (28%)

14 (25%)
24 (44%)
17 (31%)

14 (23%)
45 (75%)
1 (2%)

31 (56%)
24 (44%)

56 (93%)
4 (7%)

34 (64%)
19 (36%)

53 (88%)
7 (12%)

42 (79%)
11 (21%)

57 (97%)
2 (3%)

20 (36%)
14 (25%)
21 (38%)

32 (53%)
0 (0%)
28 (47%)

5 (10%)
45 (90%)

14 (23%)
46 (77%)

4 (7%)
35 (64%)
15 (27%)
1 (2%)

27 (45%)
31 (52%)
2 (3%)
0 (0%)

23 (42%)
32 (58%)

32 (53%)
28 (47%)

…
…

17 (29%)
41 (71%)

…
…

57 (95%)
3 (5%)

Abbreviation: TKR, total knee replacement.
*Values are n (%).

In the days before redesign, most patients received
epidurals for pain control following total knee replacement surgery. But when such patients were ambulated,
their nonoperative knees often buckled, because both
lower extremities were affected by the epidural, which de-

layed meaningful physical therapy treatment. Now, most
patients receive a femoral nerve block on the operative
side, which is discontinued at 6:00 a m on the first day after surgery. This allows the patient to have an extremity
that can bear weight, and nurses have been instructed how
JBJS-JOSPT Special Report: It Takes a Team
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Care Redesign

0SUDDENLY I SEE0

VISUAL INFORMATION Placemats remind patients what they
should and shouldn’t do after hip-replacement surgery.

After surgery, hospitalized patients and their families like to
know what to expect and when, but such information often remains shrouded in mystery. Not so for people receiving knee and
hip replacements at Brigham and Women’s Hospital.
Patients can look at a large laminated sign hanging at the
bedside to see the daily schedule, from 6:00 am until 9:30 pm.
“Our patients know when meals, medications, and physical therapy will be,” said physical therapist Carolyn Beagan. The daily
schedule also highlights what’s expected of the patient (out of
bed at least 3 times a day, and icing the knee when resting in
bed). There’s also a visible pep talk: “The more you move, the
better you will feel.”
For those who’ve had a hip replacement, visual communication takes the form of 2-sided laminated placemats (see photo
above) that depict schedules, goals, and dos and don’ts in words
and pictures.
And at the end of each patient bed is a white board (see photo
at right) identifying for all—including family members—the care
team (surgeon, nurse, PT, and patient-care assistant), the discharge plan, and daily care and education goals. The white board
also displays who’s planning to visit that day and patient-specific
information such as hearing or vision deficits, which helps everyone do their jobs more efficiently.

to assess motor function and sensation of the operative
extremity.
The nurse’s role now extends beyond discharge, with
recently implemented phone calls to patients 48 hours after
they’ve left the hospital. The idea is to make sure that people
adhere to pain and anticoagulant medication regimens. “We’re
currently measuring whether these calls will help reduce 30day readmission rates, and the conversations also help us
identify additional improvement projects,” said Kenyon.
22



360-DEGREE COMMUNICATION White boards at the end of
every patient bed display patient-specific information, such
as hearing or vision deficits.

Sometimes—mainly due to age, infirmity, and comorbidity—patients are discharged to rehab hospitals or skilled
nursing facilities. The continuous-improvement mindset at
the Brigham’s orthopaedics unit has migrated to many of
these facilities, which have adapted the hospital’s protocols
to fit their environment. Although these outside facilities
have not yet reported outcome data, John Wright noted anecdotally that “Those who’ve been consistent with our program and the messaging have been pretty successful.”
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THE RAPID-CHANGE PROCESS

The care-redesign juggernaut in the joint-replacement
unit began with care-improvement team (CIT) meetings
twice per month, tightly focused on the patient experience.
The team reached consensus pretty quickly on what the patient-experience and coordination-of-care problems were,
despite the fact that, initially, participants would come to
the meeting with negatives. The doctors said that the nurses
and physical therapists weren’t getting patients up and moving. The physical therapists noted that patients weren’t getting pain medication before therapy, so they were too sore
to do any work. And nurses said that they needed more
information from physicians on femoral nerve blocks and
medication timing.
“The wide variety of perspectives on the CIT was key
to getting constructive suggestions,” Wright said. “We were
able to pinpoint root causes in a blame-free way and look
for solutions.”
The first projects targeted length of stay and patient
pain levels, and team members wasted no time. They agreed
on the problems and solutions one week and implemented
them the next. The experiments—which surgeons sometimes argued were not flawlessly designed or statistically
rigorous—were piloted with a small group of patients and,
if deemed successful, were expanded to up to 60 patients
at a time. “We pay close attention to staff feedback during
these pilots,” said Wright, alluding to occasional push-back.
“If we share the data showing improvement, most people
buy in without too much resistance.” (See “What Makes a
Good Champion” on this page.)
“Although one care path being studied may differ from
another in 3 or 4 ways, we can say that efficiency and patient
experience improved with the constellation of changes,”
added Beagan.
The table on page 21 shows selected measures for patients with knee replacement before (2007) and after (2010)
care redesign took place. Measures of the greatest significance to patients—length of hospitalization, independent
mobility, and discharge destination—improved among the
2010 patients, 97% of whom were discharged by day 3, compared with only 71% third-day discharges among the 2007
cohort. The average length of stay fell from 3.2 days in 2007
to 2.6 days in 2010.

REMAINING BARRIERS

Anyone working in health care at any level is challenged
by the system’s revolving-door workforce, even in the most

stable environments. This ever-changing cast of characters
makes it difficult to maintain improvements—especially the
rapid-change ones. The Brigham team approaches this challenge by relying extensively on visual communication that
gives everyone—patients, family members, and new and
veteran staffers—at-a-glance information about a patient’s
current status and what’s supposed to happen next (see
“Suddenly I See” on page 22). “We’re always asking ourselves
if we have enough visual cues in place to make the processes
intuitive,” said Kenyon.
Another barrier to universal adoption of care redesigns
can be summarized as “time and money.” “Fundamentally,
we all believe that patient-centeredness is the right thing,
but incentives for care providers are not always aligned with
patient outcomes,” explained Ghazinouri. Although that is
changing slowly with alternative compensation methods,
such as global payments that include incentives for positive
outcomes, the staff-perceived benefits of better patient satisfaction and outcomes are “soft” but significant. “Doing this
requires extra energy and work,” concluded Wright. “But
the satisfaction we get from it reminds us why we’re not investment bankers.” 















WHAT MAKES A GOOD CHAMPION
L ooking at everything through the lens of a patient
Being open to the possibility that your way is not the
only way
Maintaining a calm demeanor
Developing and using an “elevator speech” that convincingly
summarizes project goals
Being visible and available when colleagues are trying
new processes
Supporting those who get on board early and developing them
into the next generation of champions

WHY IT WORKS AT THE BRIGHAM
P atients become part of the team prior to surgery
The people who do the work every day analyze the processes
and drive the improvements
A laser-sharp focus on what’s best for the patient eliminates
turf battles and not-my-job attitudes
Change leaders respond to resistance with evidence of
improved outcomes
The culture fosters mutual respect among surgeons, nurses,
and physical therapists
Negative patient experiences are analyzed and fixed quickly
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RETURNING TO SPORT
Pitt Team’s Universal Test Criteria
Remove Most of the Guesswork
“When will I be able to play again?” Orthopaedic surgeons
and physical therapists almost always hear this question—
often repeatedly—from athletes before and after surgery. How
to answer it reliably is a controversial topic among surgeons
and physical therapists nowadays. In fact, during the first 11
months of 2012, the Journal of Orthopaedic & Sports Physical
Therapy published 10 research reports or clinical commentaries on return-to-sport criteria following ACL reconstruction.

were confirmed in August 2011
when, with professor of orthopaedic surgery Freddie Fu,
MD, the two helped organize
the “Panther Global Summit”
on anatomic ACL reconstruction, 4 sessions of which were
devoted to rehab and return to
activity.
Three experts on the subject from the University of
“In looking at the results from the summit, which inPittsburgh School of Medicine—Sports Medicine Divi- cluded data from international ACL registries, 3 things
sion chief Chris Harner, MD; director of clinical research became clear,” said Harner. “There were many more early
in the Department of Orthopaedic Surgery James Irrgang, ACL failures than we’d thought, there wasn’t much definiPT, PhD, ATC, FAPTA; and physical therapist Rick Jorietz, tive data as to why they occurred, and clinicians have been
DPT, SCS, ATC—have devised a straightforward, widely inconsistent in how they help athletes make decisions about
applicable 4-part test that can determine when some- returning to sport.”
one rehabbing from an ACL reconstruction (or any other
Recent literature also suggests that at 1 year after surlower-limb injury) can safely start running, progress to gery, only one third of people with ACL reconstructions
more intense sport-specific training, and ultimately return had returned to their prior level of physical function and
to full-fledged athletic activity.
performance. “That didn’t jibe with the common notion
that people could return to full activity after 6 to 9 months
if there was no swelling and range of motion was normal,”
ADDRESSING A DEARTH OF DATA
noted Irrgang.
Many people in the orthopaedic community, Harner
In addition, there’s increasing recognition among
and Irrgang among them, have suspected for some time that musculoskeletal professionals that reinjury rates with reearly ACL failures (those occurring 3 to 9 months after sur- paired ACLs are higher than previously thought, probably
gery) are often related
around 5% to 10%—
“The
rapid
communication
of
test
results
is
as
to patients returning
and that the risk of
to their sport premainjury to the healthy,
important as the results themselves.”
turely. Such failures
contralateral knee afarise if activity gets too strenuous before the graft has healed ter ACL reconstruction is perhaps as high as 10% to 15%.
completely, before surrounding muscles are strong enough “It was becoming clear that not having enough solid into support the activity, and before a patient regains adequate formation about all this was putting people at risk,” said
neuromuscular control. Harner’s and Irrgang’s suspicions Irrgang.
24
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Returning to Sport

4-PART TESTS FOR ALL MILESTONES

So, after the Panther Global Summit, Harner and Irrgang
enlisted the help of Rick Jorietz from Pitt’s Department of
Physical Therapy to review the university’s ACL-rehab protocol in light of the most current data. Five intense meetings
among these 3 collaborators led to much stricter, yet simple
and straightforward, criteria for phased-in activity, beginning
with a return to running (see table on page 26).
“We used to examine patients 6 months after surgery
and say, ‘Your muscles and range of motion look good. You
can start running,’” said Harner. “Now we test how well patients can walk at a near-jog on a treadmill for 15 minutes,
and subject them to 3 other tests, before we clear them to
start running.” People who can’t walk very fast for 15 minutes without increased pain and gait changes aren’t ready
to run.
Rehabbing patients who pass the fast-walking treadmill test move on to the leg-press test. Both legs are tested.

A “passing grade” for return to running means the patient
can press at least 70% of the 1-repetition maximum weight
pressed with the uninvolved leg.
Next comes the step-and-hold gait test (see photo on
page 26). The patient steps 30 times from the noninvolved
foot to the involved foot at normal stride length and then
holds that stance. The examiners evaluate the patient’s ability to maintain balance and keep the knee in line with the
foot, without allowing the knee to collapse in.
The final test is the single-leg squat (see photo on page
26). This entails 10 single-leg squats to at least 45° of knee
flexion. Again, examiners compare the involved side to the
uninvolved side. “Here, we look for a steady hip with no rotation or collapse,” explained Jorietz. “The knee should also
stay out of valgus and varus, and the involved side should
look as stable as the noninvolved side during the squats.”
“There is some subjective interpretation with the
single-leg squats and step-and-holds,” added Jorietz. “But

UNIVERSITY OF PITTSBURGH SCHOOL OF MEDICINE TEAM Left to right: physical therapist Rick Jorietz, DPT, SCS, ATC; Sports
Medicine Division chief Chris Harner, MD; and director of clinical research in the Department of Orthopaedic Surgery James Irrgang,
PT, PhD, ATC, FAPTA.
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Returning to Sport

TABLE: Criteria to Begin Running Following ACL Reconstruction
Time to return to running

3-6 mo

Walking

15 min treadmill at the fastest speed possible (just short of jogging). Patient must demonstrate
a normal gait pattern.

1-repetition maximum leg press

Postoperative limb must show at least 70% strength of the uninvolved limb.

Step-and-holds

Must perform 30 steps from the uninvolved to the involved leg, with the patient demonstrating full dynamic control. The involved leg may not move out of the sagittal plane into genu varum or valgum.
The step should be at least the distance of the patient’s normal stride length (see photo below).

Single-leg squats

Patient must perform 10 consecutive single-leg squats on the postoperative limb to at least 45°
of knee flexion. The patient must maintain balance and control of the involved leg in the sagittal
plane, without deviating into genu varum or valgum, a positive Trendelenburg sign, or excessive
femoral internal rotation (see photo below).

SINGLE-LEG SQUAT TEST Patients pass this test when they
squat on the postoperative leg to at least 45° of knee flexion
with a steady hip and no knee rotation or collapse.

STEP-AND-HOLD TEST Patients pass this test when they step
from the uninvolved to the involved leg at normal stride length
and hold the position while maintaining full dynamic control
with the leg in the sagittal plane.
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comparing the involved to the uninvolved side gives us a
good frame of reference.”
One universal aspect of these tests is their applicability
for all 3 milestones in the process. Patients perform the same 4
tests for clearance to run, resume sport-specific training, and
return to full activity. The passing grade, however, gets harder
each time, and more dynamic tests are added. The passing
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Returning to Sport

0KNOWING YOUR ROLE0
Collaboration in any organization works best when team members are empowered to express themselves openly and implement their specialized skills. But it’s just as important for them to
acknowledge and accept what they are not skilled at. “I can’t do
what a physical therapist or athletic trainer can do, and they can’t
do what I do,” said Chris Harner, MD, Sports Medicine Division
chief at the University of Pittsburgh School of Medicine. “So we
combine our areas of professional expertise to do what’s best for
the athlete.”
Collaboration can backfire when team members overstep the
bounds of their true expertise or make unilateral decisions outside their core knowledge area. For example, a potentially harmful breakdown can occur if a physical therapist or athletic trainer
makes a diagnosis without input from a surgeon. Conversely,

grade for return to sport is the highest, and the threshold for
clearance to resume sport-specific training is higher than the
requirement for returning to running. Because the clinicians
are unified in their messages to patients and patients know exactly what they have to do to progress to the next phase, there
aren’t any ambiguities about short-term goals and next steps.
Irrgang said the optimal time for the return-to-running
decision after an ACL repair is 4 to 5 months postsurgery.
Previously at Pitt, rehabbing athletes were scheduled for
evaluations with the orthopaedic surgeon at 3 and 6 months
postsurgery. To get everybody—patient, physical therapist,
and surgeon—on the same page at the same time and make a
truly collaborative assessment of the patient’s return-to-run
status, Harner now sees these patients 5 months after surgery.
The patients report to the physical therapy clinic first and do
the 4 tests. The results are reported to Harner immediately
on a simple paper form that the patient delivers personally.
“The rapid communication of the test results to Dr Harner is
as important as the results themselves,” said Irrgang.
Athletes cleared for sport-specific training usually start
with agility and plyometric exercises. Here, Irrgang and Jorietz keep an eye out for any compensation strategies and urge
other overseeing clinicians to do the same. For example, a
compensation might occur when the athlete hesitates to bear
full weight on the involved side or stutter steps before making a pivot during shuttle runs. Such compensatory strategies indicate that the patient is not ready for the next level.

EXPENSIVE EQUIPMENT UNNECESSARY

Despite the fact that the university’s Center for Sports
Medicine boasts some of the most sophisticated facilities,

orthopaedic surgeons are probably not in the best position to
second-guess decisions that athletic trainers make on the field.
In competitive athletic environments, there’s another potential for boundary crossing—pressure to return to full activity as
soon as possible. These well-meaning but ill-informed intrusions
can come from the athlete, parents, coaches, or teammates. The
musculoskeletal care team can collectively and effectively withstand these pressures with cold, hard facts. “When the patient’s
view of where they’re at physically gets clouded by this pressure,
the testing we do [see main article] brings them back to earth
and shows them clearly where they are on their return-to-sport
path,” said James Irrgang, PT, PhD, director of clinical research
in the Department of Orthopaedic Surgery at the University of
Pittsburgh School of Medicine.

equipment, and technology, the ability to conduct these tests
at just about any physical therapy clinic or athletic training
facility was of paramount importance to Harner, Irrgang,
and Jorietz as they developed the criteria. “We didn’t want
to create tests that required a dynamometer,” said Jorietz.
To precisely quantify quadriceps muscle strength, you need
an isokinetic dynamometer. But with a price tag of about
$50 000, not many physical therapy clinics and even fewer
athletic training facilities can afford one.
“We found that we could do the strength tests and tests
for global neuromuscular control with no more equipment
than a leg-press setup,” Jorietz said. Irrgang concurred.
“We’ve found that leg-press tests, where the involved leg is
compared to the uninvolved leg, are valid strength evaluations that can be performed in just about any physical therapy clinic or athletic training room.”
In addition to the universal applicability of these testing protocols in the clinical setting, they can be applied to
just about any lower extremity sports injury. “We’ve used
these criteria successfully for patients after patellofemoral
surgery,” said Irrgang. “The physical therapy protocols will
be different for different injuries, but these criteria can be
used successfully for all assessments affecting the lower extremity, including the ankle.”

UNIVERSALITY FACILITATES
OUTSIDE COLLABORATION

The value of this testing program’s universality is exemplified in the case of a high school football player from
Ohio, who came to Harner for ACL reconstruction in December 2011. He did his initial day-to-day rehab with a
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Returning to Sport
physical therapist back in the Buckeye State, but returned
to Pittsburgh in June 2012 for his return-to-run evaluation.
According to Jorietz, the disadvantage of not being able to
see this patient’s progress on a regular basis was offset by the
ability of the team to give a truly unbiased assessment. “In
cases where we don’t see the patient regularly for physical
therapy, I think we’re even more objective in our pass/fail
judgments,” he said.
The football player passed the test and walked next door
for his consult with Harner, who accepted the physical therapy assessment and officially cleared the young man for running after completing his own physical exam. “I’ve worked
with Dr Harner since 1987, and he’s always trusted the clinical judgment of our physical therapy team,” said Irrgang.
The football player returned to Pittsburgh in July seeking clearance for sport-specific agility and plyometric activities, this time with his hometown physical therapist in tow.
The young athlete again passed the tests, and his physical
therapist planned the next phase of rehab collaboratively
with the Pitt team. Although this patient has been lost to
follow-up and his musculoskeletal caregivers in Pittsburgh
don’t know whether he’ll pursue his dream of playing college
football, they do know, based on this testing, that he had a
much clearer and safer pathway for returning to his sport.
In another case, Harner performed an ACL reconstruction on a Pittsburgh-area female high school basketball player in March 2012. She started her physical therapy rehab with Jorietz at the university’s Center for Sports
Medicine, but her insurance company covered only a limited number of physical therapy visits. So, after a couple of
months of working with Jorietz, she transferred her rehab
care to the athletic trainer at her high school. “Since then,
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the athletic trainer has been in frequent communication
with me, Dr Irrgang, and Dr Harner,” Jorietz said. “She emailed us frequently for suggestions on specific rehab exercises and which compensation strategies to look for in
the patient.”
The savvy patient saved enough insurance-covered
physical therapy visits so that she could return to the Center for Sports Medicine for her 3 screening tests. She passed
the ready-to-run test in August 2012 and her sport-specifictraining screening the following month. Finally, in October,
after 7 months of conscientious rehab, she got the green
light to return to all hoop-related activities.
In summarizing this level of collaboration among
themselves and with outside professionals, Irrgang said,
“We all have the same goals: to get patients back to their
prior level of functioning. Doing what’s best for the patient
usually involves working as a team, with each individual
contributing their unique perspective about how a patient
should progress.” 









WHY IT WORKS AT PITT
C ollaborative annual reviews of rehab protocols
Teaching, research, and staff diversity promote collaboration
and passion for staying clinically current
A laser-sharp focus on doing what’s best for the patient
An appreciation for other team members’ skills and roles
Ready availability of surgeons to physical therapists and
athletic trainers
Consistent messaging to patients from clinicians
Willingness to discuss cases and protocols during earlymorning hours or on weekends
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WOUNDED WARRIORS
Dedicated Professionals Give the Injured
Another Chance to Serve
Most service members returning from a deployment overseas want first and foremost to see family and friends.
But a select few take a brief detour to San Antonio, to say
thanks to the 3 guys who made their continued military
service possible: LTC Joseph R. Hsu, MD, orthopaedic trauma surgeon at the San Antonio Military Medical Center;
Johnny Owens, MPT, director of limb-salvage rehabilitation at the Center for the Intrepid; and Ryan Blanck, CPO,
prosthetist for the US Department of Defense and Intrepid
Dynamic Exoskeletal Orthosis (IDEO) program director.
The unique collaboration among these 3 clinicians helps
service members, some of whom were told they’d never walk
again due to grievous combat injuries, regain a level of physical
function that permits a return to active duty—and, for some, a
return to full-scale combat deployment. They also come back
for tweaks to the prosthetic device that’s central to their resurrected ability to run and jump—the IDEO (see photos on
page 31). And they return to check on the friends they made
among other people rehabbing at the Center for the Intrepid.

AMPUTATION OR LIMB SALVAGE?

Many of the service men and women who come to
San Antonio believe that an amputation is their best option. Some had previously opted for limb-salvage surgery
and were disappointed with the resulting immobility and
physical dependence. Others faced with the amputationversus-limb-salvage decision were leaning toward the former because they’d seen the relatively quick recovery and
impressive mobility of amputees fitted with prostheses.
“Much of the dissatisfaction with limb salvage among
service members is their inability to run,” observed Hsu.

“Running is a surrogate marker
for the person they were before
being injured.”
Aesthetics may also play
a role in tilting the decision
toward amputation. “Limb
salvage often results in an abnormally shaped leg, with disfigurements in the soft tissue,”
Blanck said. “People sometimes look at an amputee as being more ‘normal’ than a person with a deformed lower limb.”
Still, this trio, working in what they call “360-degree collaboration,” has convinced many wounded service members
to opt for limb salvage. In a recent study in the Journal of
Bone & Joint Surgery coauthored by Hsu, Owens, and Blanck,
8 of 13 military subjects who initially considered amputation
ended up choosing limb salvage and an IDEO device.

360-DEGREE COLLABORATION

While the innovative carbon-fiber device is at the mechanical heart of this story, a truly unique collaboration
among these clinicians makes everything possible. Anyone considered a candidate for the IDEO brace or the aptly
named “Return to Run” clinical pathway for rehabilitation
must meet with all 3. “All of us together, with the patient,
make the decision about how to proceed,” said Blanck.
But that’s just the beginning of the collaboration. If Hsu
performs surgery, he explains to Owens and Blanck exactly
what he’s planning to do, so that the prosthetist will get an
early understanding of the skeletal angles he’ll be dealing
with and the physical therapist will know in advance whethJBJS-JOSPT Special Report: It Takes a Team
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Wounded Warriors

THE RETURN-TO-RUN TEAM Left to right: Ryan Blanck, CPO, prosthetist for the US Department of Defense; Johnny Owens, MPT,

director of limb-salvage rehabilitation at the Center for the Intrepid; and LTC Joseph R. Hsu, MD, orthopaedic trauma surgeon at the
San Antonio Military Medical Center.

er the patient will emerge with a spatial frame and what the
postoperative pain levels and tissue inventory will likely be.
In turn, Hsu uses direct feedback from Owens and
Blanck to alter some of his surgical procedures. For example, the surgeon used to routinely lock up the ankles
of limb-salvage patients for a long time. “But Johnny said
that made it more difficult for people during rehab,” Hsu
explained. “So now, whenever feasible, I make sure that patients can use their ankle during rehab.”
Hsu also does some pretty aggressive toe-pinning
based on feedback from Owens and Blanck. Straight toes
work better with the IDEO than bent ones. Pinning the toes
straight means Owens can spend time in rehab on more
important things, such as muscle strength and plyometrics,
rather than on straightening toes. “Dr Hsu sets up his surgeries to make physical therapy easier and make the patient
30



more ready for the IDEO fitting,” said Owens. “We have a
cool little circle here.”
This 3-way collaboration continues when it’s time to
evaluate a patient’s response to a test socket. The IDEO test
socket is a clear plastic shell that serves as a mold for the final
brace. It doesn’t have the full functionality of the real thing,
but some patients experience immediate pain relief as soon
as they put it on. Said Hsu, “If patients get excellent pain relief from the test socket, they usually don’t need their ankle
fused or need surgery before a definitive IDEO is built.”

HETEROTOPIC OSSIFICATION (HO)
COMPLICATES MATTERS

IDEO success stories are best told by the people whose
lives the device has changed. Shane, whose last name we’ve
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Wounded Warriors

IDEO IN ACTION This soldier sporting 2 IDEOs is climbing Mount Rainier, preparing to return to duty as a Chinook
helicopter pilot. His only other option besides the IDEO was
bilateral below-the-knee amputation.

CUSTOMIZED CARBON FIBER The Intrepid Dynamic Exoskeletal
Orthosis (IDEO) is made from carbon fiber and customized to
accommodate each user’s needs and anatomy. The posteriorly
mounted strut acts as a propulsion mechanism and shock absorber. The circumferential ground-reaction cuff is fashioned
like a patellar tendon–bearing prosthesis. The supramalleolar
ankle-foot orthosis includes a cushioned foot plate inspired by
prosthetic running feet. The modular design facilitates injury
protection and adjustments for alignment and strut stiffness,
based on patient strength gains and muscle-volume changes.

withheld because he is still on active duty, showed up in San
Antonio after 7 months at another medical center. He’d endured 20 surgeries after a 160-lb improvised explosive device blew up the heavily armored Humvee in which he was a
passenger. With both crush and blast injuries to his right leg

and significant damage to other body parts, Shane lost 60 of
his original 220 lb while lying in bed recovering. Discharged
after limb-sparing surgery, this formerly ultrahigh-output
Special Forces soldier had barely enough endurance and
mobility to navigate his small home, and walking outside
was out of the question. “I didn’t want to stay in the house
the rest of my life,” Shane said.
One major complication for Shane and the San Antonio team of clinicians was the massive amount of HO in his
salvaged leg’s posterior compartment. HO often develops
following high-energy blast injuries; Shane’s was so pronounced that when he hobbled down stairs his bulging calf
would bump against the preceding tread.
Prior to his evaluation with Hsu, Owens, and Blanck,
Shane swore that the only additional surgery he would
permit was amputation. After determining that his bone,
soft tissue, and alignment looked pretty good from the
limb-salvage surgery, Hsu encouraged him to reconsider
amputation. Shane talked with Blanck and Owens the next
day and watched a video about the IDEO that clinched
the decision for him. “The video featured another Special
Forces guy who had HO like mine, and he was running
on a treadmill after only 3 weeks of being in the IDEO,”
recalled Shane.
Shane was equally impressed with how the 3 clinicians
worked together. “They are of one mind,” he said. “They
display a level of collaboration that most professional organizations strive for but few achieve.” Shane plans military
missions and understands complex communication and
organizational challenges. “These guys have all that figured
out,” he said.
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Wounded Warriors
Shane agreed to the consensus strategy that he “rehab
up” before Hsu tackled the HO surgery. Ā at meant improving muscle tone and agility, which “helped me identify my
limitations and get my proprioception back,” Shane said.

PEER SUPPORT DURING REHAB

Under close supervision from Owens and his staff,
Shane worked out for about 3 hours daily for a month with
4 other patients who were more mobile than he was. Owens
has found that when “old timers” work out with new guys,
great things happen. “Ā ey talk and inspire and compete
with each other,” said Owens. “I think the group culture is
often as important as the rehab itself. It’s peer counseling
that really helps.”
Shane had a lot in common with his rehab buddies,
several of whom were also from the Special Forces community. “If someone was having a bad day, we kept their spirits
up,” he said. “If one of us went in for more surgery, the rest
of us visited him in the hospital.”
No stranger to the gym, Shane this time had to relearn
how to work out, and it was frustrating early on. “Ā e simplest thing took me 15 or 30 times to get down,” he said. “My
body wasn’t doing what I was telling it to do.”
When Shane’s test socket was ready, things took a sharp
turn for the better. Although the first steps were awkward,
there was instantaneous pain relief. “I’m not naturally a
smiley guy, but I was grinning from ear to ear as I walked
around the gym with that thing on,” he said.
A month later, Shane’s first real IDEO was ready. For
Blanck, the challenge of fitting a brace for a person with
such a mass of HO was formidable. “Ā e strut had to be offset to accommodate the HO protrusion, and we were uncertain whether it could withstand the forces that Shane would
exert on it,” said Blanck.

HO RESECTION Surgically removing heterotopic bone yielded
a more normally shaped leg but required that a new IDEO
be built.

Ā e strut worked fine, and with the added propulsion
it provided, Shane really started working out. He also spent
a 4-day weekend at home with his wife and members of his
unit. “I could stand for 20 minutes at a time, where before I’d
be looking for a chair to sit in after 2 minutes,” he recalled.
Next, Hsu resected the heterotopic bone (see photo on
this page) and decompressed a nerve that was encased in it,
and Blanck constructed a new IDEO to accommodate the
more normal postoperative shape of Shane’s leg. “Once he
had a more normally shaped leg and a new IDEO, he had
much more power, and we plugged him right back into rehab,” said Owens.
Today, Shane is on active duty stateside. Despite the
fact that he still has a split patella and no cartilage in his
“good” left knee, and 3 screws in his lower right leg, he can
jog and ride an exercise bike. He knows his “action days”
in the Army are behind him but feels fortunate to still be
serving in a meaningful management capacity. He and his
wife recently had their first child, so Shane’s “action days” as
a father are just beginning, and he’s looking forward to fully
participating in his son’s life.

0IDEO’S MYSTERIOUS FRINGE BENEFITS0
Orthopaedic trauma surgeon Joseph R. Hsu isn’t particularly
keen to talk about the IDEO’s clinical fringe benefits because
he can’t explain how they occur. But he and his 2 teammates,
physical therapist Johnny Owens and prosthetist Ryan Blanck,
are happy about 2 unexpected outcomes experienced by many
patients fitted with an IDEO and rehabbed at the Center for the
Intrepid in San Antonio.
First, soft tissue wounds that had been stubbornly resistant
to healing before the brace was fitted routinely resolve as the
patients begin near-normal loading of the limb. Second, many
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people experience gradual extinction of chronic neurogenic
pain, which often plagues those who have experienced highenergy trauma. “No one knows why this happens, but it does,”
said Hsu.
Hypothetical explanations include an increase in vascularity
or beneficial but unidentified physiological effects of weight bearing. Whatever the cause, these positive sequelae make it easier
for Owens and Blanck, respectively, to push patients in rehab and
fit the IDEO in ways that increase its effectiveness, comfort, and
ease of use.
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MORE “REHABBING UP”

Like Shane, Arin (last name also withheld) is a Special
Forces soldier who sought out Hsu, Owens, and Blanck.
Once physically on par with a professional athlete, Arin was
hit with several bullets that shattered his kneecap and lower
leg. An attempt at limb salvage had left him wheelchairbound with a bone infection, a 3-inch nonunion of the tibia,
and severe internal rotation.
“I was ready to do anything and everything to get my
physical ability back, including elective amputation,” Arin
said. He had watched below-the-knee amputees achieve a
level of physical activity that he could only dream about in
his debilitated state.
When Hsu, Owens, and Blanck explained the IDEOand-rehab option, Arin remained skeptical. But he knew
that for him amputation would likely be above the knee,
with a much more mobility-limiting outcome. The 3 clinicians made a joint recommendation that Arin start “rehabbing up” to make any eventual IDEO work better for him.
He agreed to give it a shot.
The painstaking process began with Arin standing on a
scale and, week by week, increasing the amount of his own
body weight that he put on his damaged leg. The goal was
to stimulate bone growth and promote tibial union. Owens
and his team also manually manipulated Arin’s knee and ankle to give those joints as much range of motion as possible.
After several weeks, Arin could walk short distances
with a cane and stand long enough to cook and do dishes.
It certainly wasn’t the quality of life he was seeking, but after he got his IDEO, “things changed overnight,” he said. “I
could move over much longer distances, bear more weight,
and start rehab in earnest.”

SETBACK IS BLESSING IN DISGUISE

That more robust rehab focused on strengthening his
hips and gluteal muscles. But Arin and Owens were walking a physical therapy tightrope. Arin had such precarious
soft tissue tolerance and such a compelling history of bone
infection that pushing too far too fast could have led to an
immediate above-the-knee amputation. “My head wanted
my leg to do more than it could tolerate, and Johnny had to
hold me back sometimes,” Arin recalled.
Under Owens’ supervision, Arin was soon able to run
short distances and navigate stairs easily. He was fit enough
to deploy to Afghanistan for a brief advisory mission, and

he then returned to the States to ratchet up his rehab so he
could serve in a more operational role. That’s when he fell in
a fluke accident and refractured the involved leg. Arin now
sees this setback as a blessing in disguise, because during
the surgery for the fracture, Hsu performed a corticotomy
to make up the remaining shortening of the tibia, and he
fixed the rotational and residual angular deformities.
The surgery allowed Arin to get the maximum benefit
from a redesigned IDEO that Blanck built. “I could load areas I was never able to load before surgery,” he said. After
4 months of intensive postsurgical rehab, Arin returned to
Afghanistan in full Special Forces capacity.
The 3 clinicians heard from Arin periodically, even
from 8000 miles away. That’s because minor IDEO issues—
hot spots and other irritations, often from muscle-volume
increases—come up that could become major issues if not
dealt with immediately. So Arin e-mailed Blanck, often with
a photo attached illustrating the problem, and made the
adjustments Blanck recommended using padding, epoxy, a
heat gun, and other accessories in an IDEO “survival kit”
that he carries at all times.
Not known for shyness, Arin also offered the San Antonio clinicians general ideas for improving the IDEO’s design. For example, he has lobbied for a lighter-weight cuff
at the top and a smaller foot plate that can accommodate
dress shoes as well as hiking boots. He has also been generous with his recommendations for improving the surgical
reconstruction and therapy. “We have incorporated some
form of many of these suggestions in order to meet the
needs of our high-end performers,” said Hsu.
Arin’s improvement ideas come with the utmost gratitude and respect for those who made his return to active
duty possible. “All health care providers should emulate their
personal dedication to their work,” he concluded. “They’ve
taken people like me, who would otherwise be crippled for
life, and made them whole again. Everyone who goes to
them ends up with the best quality of life possible.” 






WHY IT WORKS AT THE SAN ANTONIO
MILITARY MEDICAL CENTER
 ide-open communication and joint decision making among
W
trauma surgeon, rehab director, and lead prosthetist
A doggedly determined patient population
State-of-the-art facilities, equipment, and prosthetics
A spirit of respect and flexibility
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ROTATOR CUFF REPAIR
Collaboration Works Even When
a Surgeon Is the Patient
Orthopaedic surgeon Robert B. Snyder and physical therapist Beverly Graves know one another well. They’ve worked
together as musculoskeletal-health colleagues for nearly a
quarter-century at Tennessee Orthopaedic Alliance (TOA),
a multispecialty private group practice in Nashville, and
the mutual respect between them is rock solid. Still, an
unusual circumstance caused them both to stumble upon
previously undiscovered forms of surgeon/physical therapist
collaboration. After Snyder had surgery to repair a massive
rotator cuff tear in his right shoulder, the surgeon-turnedpatient had to put himself—literally—in Beverly’s hands.
Like many shoulder problems in adults “of a certain
age,” the cause of Snyder’s 4 months of pain was wear and
tear, not a specific sports or traumatic injury. But the discomfort was intense and tenacious enough to wake him
several times each night. Even though Snyder is left-hand
dominant and his clinical work wasn’t affected by his bad
right shoulder, sleep deprivation made it hard to function at
full capacity during the day.
Four months of conservative treatment—including a religiously followed regimen of stretching
and strengthening exercises and 2 separate steroidanesthetic injections—failed to alleviate the symptoms. At
that point, an MRI revealed a complete tear of the supraspinatus and a partial tear of the infraspinatus tendon, leaving
surgery as the only sensible option.
Snyder entrusted his surgery to his fellow TOA surgeon R.
Edward Glenn, Jr, MD. “I told him to do whatever he needed
to when he got in there,” said Snyder. Glenn, like Graves, was
Snyder’s long-time colleague, and trust was not a concern.
“Getting in there” involved 2 steps: first, an arthroscopic subacromial decompression pinpointed the location of
34
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the tear and cleaned up the scar
tissue that had formed over the
damaged tendons (see photo
on page 35). That was followed
during the same operative
procedure by a “mini-open”
rotator cuff repair, which re
attached the supraspinatus and
infraspinatus tendons to their
rightful structures. Knowing
exactly where the tear was located from the initial arthroscopy enabled Glenn to use a
small incision for the open part of the procedure.

CRYOTHERAPY HELPS MANAGE
POSTOPERATIVE PAIN

Adhering to standard pain-management protocols,
Snyder took a postoperative dose of Percocet. “The sickness
I felt after taking 1 of those was far worse than the pain,” he
recalled. The only medication he took for pain from then on
was acetaminophen. Despite this necessarily minimalist approach to analgesia, within a day after surgery, Snyder noted
an immediate improvement in shoulder pain relative to the
previous 4 months.
He credits a continuous-flow cryotherapy machine that
provided cold and compression to his healing shoulder for
helping to make the acetaminophen-only strategy more effective and allowing him to sidestep opiate analgesics altogether after his first adverse reaction. “Good cryotherapy is
simple but effective,” observed Graves. “It makes patients
more comfortable and helps them taper off pain medication
more quickly.”
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THE TENNESSEE ORTHOPAEDIC ALLIANCE TEAM Orthopaedic

surgeon and patient Robert B. Snyder, MD and physical therapist
Beverly Graves, PT demonstrate an active-assisted range-of-motion exercise. (Not pictured: surgeon R. Edward Glenn, Jr, MD.)

KNOWING PHYSICAL THERAPY PROTOCOLS
IS NOT THE SAME AS DOING THEM

It’s reasonable that an orthopaedic surgeon would trust
a fellow surgeon when going under the knife, but would that
surgeon’s trust extend to his physical therapist? Granted,
Snyder and Graves had collaborated closely and effectively
on many other cases over the years, but Graves’ clinical skills
and experiences were very different from Snyder’s. Nevertheless, from the outset, Snyder trusted Graves as much as
he trusted Glenn. “Beverly and I have worked together for
a long time, so I knew how professional she was in caring
for patients,” he said. “I followed her instructions because I
knew and trusted her.”
He may not have set out to disprove the myth that doctors make difficult patients, but Snyder showed up for his
first physical therapy session, 8 days after surgery, eager to

ARTHROSCOPIC GUIDANCE Shoulder arthroscopy revealed the

exact location of the tears in Dr Snyder’s supraspinatus (A) and
infraspinatus (B) muscles and tendons. Precise location with
arthroscopy enabled Dr Glenn to use a small incision for the
open part of the surgery.

get started and remained fully compliant throughout. He
had an inkling of what to expect during physical therapy;
after all, he’d read the comprehensive and detailed protocol that Glenn had developed with input from his physical
therapist colleagues. In fact, Snyder had prescribed it for
many of his own shoulder-surgery patients. “The difference between reading the protocol and having it done to
you is significant,” Snyder conceded. “I knew the words, but
I needed instruction, encouragement, and hands-on help
from Beverly to do the exercises correctly.”
Snyder’s respect for Graves’ skill and professionalism,
which he’d admired from a distance for years, had become
profoundly personal.
Graves explained the delicate therapeutic balancing
act involved in therapy for a repair of a massive rotator cuff
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Rotator Cuff Repair
tear. The physical therapist has to initiate passive movement
of the shoulder in the first 6 weeks to prevent surgically
repaired tissue from scarring too thickly and freezing the
joint. At the same time, all active muscle contractions must
be avoided, lest the repair fail.

CHEERLEADER FOR A “TOUGH GUY”

more active, and that can increase soreness in and around
the shoulder.”
“I usually took Tylenol before PT,” Snyder recalled. “But
if I forgot, my therapist would gently scold me because I
wouldn’t be able to do as much as I should.”
At times, Graves had to complement her technical
physical therapy skills with psychological touches, and Snyder learned firsthand what Graves has known for more than
2 decades: that 2 important adjunct roles for physical therapists are cheerleader and drill sergeant. When Snyder said
he had done as much as he could, Graves encouraged him to
do more. When he wanted to stop at 10 minutes, she pushed
him to do 12. Declarations of “I don’t want to” were met
with the therapist’s encouragement, “You can do it.”

So, twice a week for the first 6 weeks after surgery,
Graves led Snyder through passive range-of-motion
(ROM) exercises and reminded him to keep his right
arm at his side in a sling at all times, except for periods
of hygiene, dressing, and physical therapy. She also gave
him practical tips on how to complete daily activities that
people without surgically repaired shoulders don’t think
about—like comfortable resting and sleeping positions
and clever methods for getting dressed and bathing. BeCOLOCATION COUNTS
cause he was minimally medicated for pain, Graves was
Sophisticated information technology, including elecimpressed with Snyder’s commitment to physical therapy. tronic health records, enables long-distance collaboration
“He’s a pretty tough guy,” she said. “Definitely one of our among health care professionals today. But additional,
better patients.”
important information gets exchanged when there’s realAt 7 weeks, Graves
time, personal contact.
introduced active as- “I knew what the protocol said, but I needed
Because in this case
sisted ROM exercises
patient, surgeon, and
instruction, encouragement, and hands-on help
using pulleys, wands,
physical
therapist
from a physical therapist to do it correctly.”
and the positional
worked at the same
stretching of Snyder’s arm (see photo on page 35). Week 8 place, clinical communication was frequent, immediate,
saw the introduction of isometric exercises to start strength- and face to face. Glenn wrote detailed physical therapy
ening the scapular and deltoid muscles, and, finally, at week orders every 4 weeks, based on his thorough reading of
10, Graves began isometrics focused on the rotator cuff Graves’ progress notes. In addition to the thorough writing
muscles themselves. During this time, Snyder did all his and reading of documents were the ad hoc conversations
prescribed at-home exercises and abided by his activity re- between surgeon, patient, and physical therapist. “I saw my
strictions. “The last thing I wanted to do was disappoint my surgeon every day in the office, so if I had any questions, I
physical therapist,” he said (only half jokingly).
just asked him,” said Snyder. “The same with Beverly.”
Snyder’s deep understanding of the surgery and the
But “regular” patients also benefit from colocated,
progression of recovery made Graves’ job easier in many re- multidisciplinary professionals. “I really appreciate the abilspects. “The more patients understand, the better they do,” ity to ask questions or express concerns about patients to
she noted. “Dr Snyder didn’t require the usual amount of surgeons in real time and have them respond quickly,” said
education that most patients do.”
Graves. “They’ll even come across the hall into my PT room
Graves also credits Snyder for being highly motivat- to examine a patient if I ask them to.”
ed (“Goal-oriented patients get better faster,” she noted).
Graves’ access to TOA surgical reports enabled her to
Pain tolerance is a very individual matter, she acknowl- read up on what was done and enhanced her understanding
edged, adding that people who experience the most dif- of the rehabilitation plan. “But talking to the surgeon before
ficulty are often those who don’t or can’t control their pain rehab starts is even better,” she said. Graves also recalled the
well. “They tend to twitch and guard the affected area, case of a postsurgical patient who arrived for her first physiwhich restricts the amount of range-of-motion work we cal therapy session with what Graves suspected to be a blood
can do,” said Graves. “The 7- to 10-week period after sur- clot in her calf. A doctor was on the scene immediately to
gery can be especially difficult, because people become
Continued on page 38.
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0LONG-DISTANCE COMMUNICATION HELPS HEAL A COMPLICATED KNEE0
The collegial cooperation and collaboration that takes place
within the 8 office locations of the Tennessee Orthopaedic Alliance (TOA) extends beyond as well. “Outside physical therapists
often call us to review protocols for patients who had surgery
here but are getting physical therapy elsewhere,” said TOA physical therapist Beverly Graves.
Orthopaedic surgeon Allen Anderson, MD and physical therapist Jane Brasseale, DPT know how well long-distance collaboration can work. Brasseale practices in Russellville, Ky, a good
45-minute interstate trek from Nashville, where TOA surgeon Anderson does most of his surgeries. Because of Anderson’s expertise in repairing pediatric anterior cruciate ligaments, many of his
patients come from outside Nashville—and even beyond the Tennessee border—so he’s become an experienced long-distance
communicator.
Anderson and Brasseale have never met in person nor talked
on the phone. Yet they collaborated effectively to help a 22-yearold man with a lifetime history of knee problems recover from a
recent meniscal repair.
The male patient, now 22, had surgery for a discoid meniscus
when he was 5 years old. Back then, surgeons typically removed
the entire misshapen meniscus. “Nowadays, we’d trim the meniscus and sew as much as possible back in place to prevent trauma
to the articular cartilage,” observed Anderson.
Ten years later, the patient presented to Anderson for the
first time with a significant valgus deformity and osteochondritis dissecans. Faced with a constellation of difficult-to-treat
knee problems, Anderson decided on a staged approach. After determining that the osteochondritis dissecans fragments
could not be salvaged, he performed a mosaicplasty. At the
same time, he straightened the valgus deformity with a femoral osteotomy. Four months later, after a successful rehab, the
patient was back in the operating room for a lateral meniscal
transplant (see illustration). Rehab again was successful, and
the patient was able to bear full weight on his leg 6 weeks after
surgery.
He remained symptom free and active in recreational sports
for 5 years, until he showed up at Anderson’s office again, this
time with what turned out to be a sports-related lateral tear in
the transplanted meniscus. “An isolated meniscus tear is an even
bigger challenge with a transplanted meniscus because it’s harder to get allografts to heal,” noted Anderson.

know exactly what’s been done to the patient and what we’re
supposed to do.”
For her part, Brasseale prepared thorough progress notes after each visit and faxed them back to Anderson. He read them
promptly and carefully and faxed back any recommended changes to the protocol, based on Brasseale’s reports. “You can tell the
surgeons who read the progress notes and those who don’t,” she
commented.
Similarly, Anderson wants physical therapists working with his
patients to contact him directly if questions arise, whether they’re
across the hall or across the country. “If I don’t know about a problem because the therapist didn’t tell me about it, I can’t help fix it,”
he said. His prompt, thorough, and thoughtful responses positively
reinforce this communication with physical therapists.
Considering how much surgery had been done on this patient’s knee, Brasseale was impressed with his progress. “He got
116° of knee flexion back much quicker than we’d targeted,” she
recalled. Once weight bearing was allowed after 6 weeks, Brasseale worked with him on toe raises, squats, step-ups, and subsequently on balance and plyometrics. At last report, the patient
was doing well.

LONG-DISTANCE TEAM Orthopaedic surgeon Allen

Anderson, MD and physical therapist Jane Brasseale, DPT.

Meniscal rim

Allograft

Let the Faxing Begin

After surgery, when the patient arrived for physical therapy
in Russellville, Ky, physical therapist Brasseale was thrilled that
Anderson had faxed the patient’s complete surgical report and a
detailed physical therapy protocol in advance. “It saves us a lot of
time when surgeons send that much information,” she said. “We

SUTURING THE ALLOGRAFT In lateral meniscal transplantation,
the allograft is sutured to the meniscal rim and to the horns
of the meniscal remnant. Illustration © 2012 Haderer & Müller

Biomedical Art, LLC; www.haderermuller.com
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Rotator Cuff Repair
didn’t hit all of the shoulder ROM targets outlined in the
protocol. The patient attributed that partly to pre-existing
osteoarthritis in the shoulder. The physical therapist wonders whether they could have made more progress with
ROM if Snyder had been able to tolerate opiate analgesia
early on.
What’s inarguable, though, is that Snyder has 100%
functionality in his shoulder and no pain. “I can perform
all my work functions, get a good night’s sleep, and hit a golf
ball as well as I did before, which isn’t saying much,” he said.
“With every patient, our goal is normal motion,” concluded Graves. “The results of functional ROM and strength
and pain relief made Dr Snyder’s case a successful rotator
cuff repair.” 
ORTHOPAEDICS OVERSEAS In this photo from 2004, Dr Snyder

is shown with a patient from Arequipa, Peru, who had shoulder
arthroscopy and a mini-open rotator cuff repair—the same
procedure that Dr Glenn performed on Snyder himself. Snyder
has made frequent trips to Peru as part of Orthopaedics
Overseas, and his repaired right shoulder will enable him to
continue these humanitarian missions.

Continued from page 36.
confirm the diagnosis and initiate treatment. “Patients tell
me they appreciate the fact that we work right across the hall
from the doctors,” she added.
Despite his dedication as a patient and Graves’ consummate skills—both physical and psychological—Snyder
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WHY IT WORKS AT TOA
C lose communication between physicians and physical
therapists enables rapid and effective consultation, whether
they work across the hall from one another or communicate
via fax
Everyone stays current with peer-reviewed literature
in their fields
Respectful working conditions facilitate employee loyalty
and minimize turnover
Comprehensive and reproducible rehab protocols are developed
and refined by surgeons and physical therapists working
together

March 2013  JBJS-JOSPT Special Report: It Takes a Team

JBJSSpecialReport-Nashville.indd 38

2/11/2013 6:56:19 PM

MANAGING ACL INJURIES
Prehab Helps Ensure Successful
Outcomes for Isolated ACL Tears
ἀ ere’s a decades-long history of close cooperation and
collaboration among orthopaedic surgeons and physical
therapists in Norway. An increasingly popular and successful multidisciplinary, patient-centered approach to ACL
injuries in this Scandinavian country is one case in point.

string muscle-strength tests,
plyometric tests, and validated
self-assessments
completed
by the patient (see sidebar on
page 40). In a November 2010
Journal of Orthopaedic &
When confronted with an isolated ACL injury, Lars Sports Physical Ā erapy study, 100 people with isolated ACL
Engebretsen, MD, PhD, May Arna Risberg, PT, PhD, and injuries showed significant increases in muscle strength in
many of their Norwegian colleagues advocate a 5-week injured limbs after the 5-week regimen (see table on page
“prehab” designed to strengthen quadriceps and hamstring 41). Pain and swelling that prohibited continued particimuscles, gather patient information about the knee’s condi- pation in the program occurred in fewer than 4% of the
tion and future expectations, and inform a decision about participants.
whether to treat with surgery.
Risberg and Engebretsen caution that knee swelling
“‘Surgery first’ is not the cultural norm in Norway,” and range-of-motion deficits must be resolved before a pasaid Engebretsen, a professor at the Oslo Sports Trauma Re- tient engages in the 5-week progressive exercise program,
search Center and in the Department of Sports Medicine at which utilizes both single- and multiple-joint exercises.
the Norwegian School of Sport Sciences.
Plyometric exercises consist of single-leg hops and
“The 5-week prehab that we recommend is either the step-up drills emphasizing the knee-over-toe position durstart of a conservative,
ing soft landings (see
“Validated
patient-reported
outcomes
have
proven
nonsurgical treatment
illustration on page
regimen or a preop41). Single-leg squats
to be good tools for both scientific research and
erative neuromuscular
on a BOSU balance
clinical purposes.”
and strength-training
trainer or balance pad
program,” explained Risberg, a professor at the Norwegian address balance and proprioception. The program also inResearch Center for Active Rehabilitation and a colleague of cludes 10 sessions of perturbation exercises using a rocker
Engebretsen’s in the Department of Sports Medicine at the board, where multidirectional forces and torques are apNorwegian School of Sport Sciences. They also treat athletes plied to the injured limb.
at the Norwegian Olympic Center and at NIMI (Norwegian
Each training session lasts approximately 75 minutes,
Sport Medicine Clinic).
including a 10-minute warm-up on a stationary cycle,
treadmill, or elliptical trainer. Patients typically participate
in 2 to 4 sessions per week during the 5-week program. In
THE 5-WEEK REGIMEN
the JOSPT study, 64 people ended up having ACL reconThe 5-week progressive exercise therapy program struction surgery within 6 months of the posttest, while 36
is bookended by before-and-after quadriceps and ham- continued with conservative management.
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Managing ACL Injuries

KEY NORWEGIAN COLLABORATORS Left to right: Lars Engebretsen, MD, PhD, professor at the Oslo Sports Trauma Research Center,
and May Arna Risberg, PT, PhD, professor at the Norwegian Research Center for Active Rehabilitation.

0WHY PATIENT-REPORTED DATA MATTER0
Testing done in a surgeon’s office or physical therapy clinic
reveals a snapshot of important information, but it doesn’t capture
everything. “Patient reports of knee function during activities of
daily living are extremely important,” said professor and physical
therapist May Arna Risberg.
For example, measuring outcomes of ACL reconstruction
surgery with revision rates alone “doesn’t account for repairs
that aren’t working well in patients who choose not to have a
second surgery,” added professor Lars Engebretsen, MD, PhD.
Consequently, both of these clinicians place a high value on validated patient-reported outcomes, such as those obtained with the

OLYMPIAN ATHLETE TREATED
CONSERVATIVELY

High-level US athletes usually don’t consider nonsurgical approaches to ACL injuries, assuming that surgery
is the only sure path to a full return to sport. But Risberg
and Engebretsen told of the case of a 19-year-old female
competitive snowboarder who injured her ACL at the
end of 2010, opted for conservative treatment, and par40



Knee Injury and Osteoarthritis Outcome Score (KOOS) and the International Knee Documentation Committee Subjective Knee Form.
“These validated questionnaires have proven to be good tools for
both scientific research and clinical purposes,” said Risberg.
Norway’s neighbor Denmark so strongly values patient-reported data that hospitals in that country are denied reimbursement if a knee-surgery patient doesn’t complete a questionnaire.
The KOOS scale ranges from 0 to 100, with higher numbers
representing healthier knees. “If the KOOS score 6 months to a
year after an ACL surgery is less than 40, I’d consider that a failed
procedure,” said Engebretsen.

ticipated in the World Snowboarding Championships in
February 2012.
The athlete received emergency diagnostics (including
an MRI) and a brace in the United States, where the injury
occurred. Upon returning to the Norwegian Olympic Center, she saw Engebretsen and Risberg, who concluded that
she had an isolated ACL tear accompanied by major bone
bruises to the lateral femoral condyle and tibia.
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Managing ACL Injuries

TABLE: Muscle Strength Torque Improvement (%) From Pretest to Posttest

Uninjured limb
Quadriceps PT, Nm
Quadriceps 30° flexion, Nm
Quadriceps TW, J
Hamstrings PT, Nm
Hamstrings TW, J
Injured limb
Quadriceps PT, Nm
Quadriceps 30° flexion, Nm
Quadriceps TW, J
Hamstrings PT, Nm
Hamstrings TW, J

Pretest (n = 100)*

Posttest (n = 98)*

Change (%)

SRM

192.5 ± 51.6
118.8 ± 30.9
887.8 ± 237.2
96.8 ± 27.1
545.1 ± 165.8

200.1 ± 56.8
121.2 ± 32.7
934.3 ± 266.6
103.2 ± 29.8
591.8 ± 182.3

3.9%
0.2%
5.2%
6.6%
8.6%

0.27
0.13
0.35
0.37
0.40

169.8 ± 45.8
100.9 ± 34.7
784.1 ± 225.8
90.4 ± 25.6
499.8 ± 148.9

183.8 ± 52.5
112.1 ± 36.2
856.4 ± 264.0
99.7 ± 29.3
564.7 ± 170.5

8.2%
11.1%
9.3%
10.2%
12.9%

0.49
0.58
0.53
0.53
0.60

Abbreviations: J, Joule; Nm, Newton-meter; PT, peak torque; SRM, standardized response mean; TW, total work.
*Data are mean ± SD.
Adapted from Journal of Orthopaedic & Sports Physical Therapy. 2010;40:705-721.

“As we always do in isolated ACL cases, we treated her
first to reduce swelling, regain ROM [range of motion], and
achieve quadriceps muscle activation,” said Risberg. Next,
the Olympic Center physical therapist initiated neuromuscular training and early strength training, before a discussion about surgical or nonsurgical treatment took place. After 4 weeks, the patient had full range of motion, no swelling,
and regained quadriceps activation. Evaluations of muscle
strength, functional performance, and patient-reported outcomes suggested that a decision about surgery was at hand.
During the discussion with the athlete and her parents,
the 2 clinicians compared statistics from studies regarding return to sport after surgical compared to nonsurgical
treatment for this type of injury. They also discussed the
demands of an ongoing rehab program and the possible reinjury rates for each scenario.
Two days later, the athlete opted for nonsurgical treatment and continued rehabilitation. She went to the Olympic Center daily, where she successfully completed the final
week of the 5-week program and advanced to a more rigorous phase of rehab.
The physical therapist evaluated her weekly, and she
saw Engebretsen twice during the next 8 weeks. After that,
she received the same battery of tests and a functional brace
to be used during pivoting exercises. The brace was later
modified for snowboarding use.
Six months after the initial injury, her quadriceps
muscle strength was 90% of the normal side, her functional

PLYOMETRIC EXERCISES Step-up drills emphasize the

knee-over-toe position during soft landings. Two sets of 10
repetitions each are performed. © 2010 Exercise Organizer®

performance tests ranged from 95% to 100% of the normal
side, and her patient-reported outcome scores were above
90 on a 100-point scale.
In August 2011, the athlete traveled to New Zealand to
start snowboard training. Upon her return to Norway, the 2
clinicians tested her again and cleared her to continue snowboard workouts in her home country. She returned to the
world snowboard circuit in November 2011 and competed
in the world championships in Oslo during February 2012.

NORWAY’S COLLABORATIVE EVOLUTION

Engebretsen said that when he began orthopaedic practice in the early 1980s, cooperation between surgeons and
physical therapists was well under way in the sports medicine field, but less so in other areas of orthopaedic practice.
Engebretsen practiced in the United States from 1987 until 1996, and he noted that there are places in the United
States, notably at the University of Delaware, where close
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Managing ACL Injuries

0REGISTERING AN ADVANTAGE0
Norway, Sweden, and Denmark have a combined ACL registry
containing data on about 40 000 primary ACL surgical cases. The
registry collects information from clinicians and patients right after surgery and follows up with patients 2, 4, and 10 years beyond
that. Compliance among Norwegian patients is high, with about
97% completing a questionnaire at the time of surgery, and a 77%
patient compliance rate for the KOOS score at 2 years. “Surgeons
and physical therapists in Norway are working hard to get the
2-year compliance rate above 80%,” said professor Lars Engebretsen, MD, PhD, of the Oslo Sports Trauma Research Center
and the Department of Sports Medicine at the Norwegian School
of Sport Sciences.

collaboration between surgeons and physical therapists has
also been established.
When Engebretsen returned to Norway, he was pleased
to Ānd a community of physical therapists that was “even
more actively engaged with surgeons and had a strong professional association.” According to Risberg, maturation of
the profession took place because more physical therapists
had embarked on research, and therapist education in turn
had become much more evidence based. “Instead of telling students ‘We think this works,’ we could say, ‘Evidence
shows that this does work,’” Risberg said.
She also credits Engebretsen with further cementing
the collaborative spirit among the 2 disciplines by formally
bringing physical therapists and surgeons together at meetings of ESSKA, the European Society of Sports Traumatology Knee Surgery and Arthroscopy, of which Engebretsen
was president from 2008 to 2010.
“You have to start somewhere with collaboration, and
then it grows,” said Risberg. As in the United States, in Norway, the movement toward collaboration has been somewhat slower among surgeons than physical therapists. But,
declares Engebretsen, “The time for orthopaedic surgeons
to be all about technique and devices is over.”

COHORT STUDY RESULTS COMING SOON

To expand the evidence base for the many patients and
clinicians who deal with ACL injuries, Engebretsen and

42



By analyzing registry data, orthopaedic surgeons and physical therapists can help set realistic expectations for ACL patients
who are considering surgery. “For example, we can tell a patient
of a certain age with an ACL rupture and lateral meniscal tear that
a particular surgical procedure is likely to yield particular results
after 2, 4, and 10 years,” said Engebretsen.
The registry’s main shortcoming is that it currently doesn’t contain data on ACL patients who don’t undergo surgery. “The only
data we have on nonoperative outcomes are from cohort studies,”
lamented Engebretsen, though he added that musculoskeletal clinicians throughout Scandinavia hope to include nonoperative patients in the existing ACL database—or start a separate registry.

Risberg are submitting data to a peer-reviewed orthopaedic
journal from a prospective cohort study that compared 2
groups of 150 ACL patients each. One group participated
in the aforementioned 5-week prehab program, and the
other did not. The 2 groups were matched according to age,
gender, and type and extent of injury, and validated patientreported outcomes were measured.
Although the degree of surgeon–physical therapist
collaboration was not speciĀcally measured, by virtue of
the prehab intervention, that group experienced a higher
degree of collaboration. “We found signiĀcantly better
outcomes in the prehab cohort,” said Risberg, “suggesting that outcomes improve when a physical therapist and
surgeon work closely together.” Engebretsen is so keen on
these partnerships that he urges ACL patients to choose
an orthopaedic surgeon who has a close working relationship with 1 or several physical therapists in the surgeonselection criteria. 






WHY IT WORKS IN NORWAY
“ Surgery first” is not the cultural norm
A nationwide ACL registry provides solid clinical evidence
about outcomes
A decades-long tradition of collaboration exists between
orthopaedic surgeons and physical therapists
The frequent use of prehab processes requires physical
therapist–surgeon cooperation and communication
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