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Life in the Fast Lane
•
•
•
•
•

Advancements in:
Shoulder procedures
Hip replacements
Knee options
Pain management for short stay surgeries

About the Instructor
Dr. Terry L Rzepkowski, DPT, MS, BS
• Dr. Terry L Rzepkowski, DPT, MS, BS, (AKA Dr. Z) is a Doctor
of Physical Therapy with specialization in Orthopedic
Physical Therapy. Throughout his 40-year career, he has
specialized in Orthopedics, specifically: Musculoskeletal
out-patient rehab as an independent private practitioner,
Total Joint Replacement Surgery, Sports Medicine, and
Orthopedic Homecare. This extensive background allows
him to relate his knowledge of the complex rehab patient
from prevention strategies including rehabilitative
exercises, lifestyle and activity modifications through all
phases of post-op rehabilitation.

About the instructor, Continued
Dr. Rzepkowski is an assistant professor for Nova Southeastern University and
Presbyterian college. Terry provides instruction for both DPT and OTD students
in Anatomy, Biomechanics, and Kinesiology. Terry also tutors students who are
preparing to sit for their certification exams. Terry has extensive knowledge in
relating the complexities of the shoulder patient. Dr. Rzepkowski is a soughtafter presenter, he enjoys sharing his knowledge with interdisciplinary
audiences around the country. Terry has spoken professionally on
pharmacology for clinicians, shoulder, knee, and hip injuries with advances in
arthroscopic repair.

History and background of
Total Joint replacements

Terry Rzepkowski, DPT

Early Hip Arthritis Surgery in
the 1800s
•

•

For nearly 200 years surgeons have tried various procedures
for treating arthritic hip conditions resulting in pain and lost
mobility, which at their time were daring new methods.
Prior to these innovative salvage procedures amputation
was the most expeditious (no anesthesia) and commonly
practiced surgical solution to traumatic and functionally
impaired extremities.
In 1821, Anthony White of the Westminster Hospital in
London, performed the first arthroplasty, where an arthritic
or joint surface is realigned or replaced. The procedure
helped with pain and mobility but failed with stability.

The First Procedure
• Dr. White’s first procedure was made famous over 100 years
later by Gathorne Robert Girdlestone in the 1940’s. A
“Girdlestone “procedure (also known as a femoral head
ostectomy or Girdlestone resection arthroplasty) is an excision
arthroplasty of the hip.
• In 1826 Dr. John Rhea Barton is credited with performing the first
osteotomy on an ankylosed hip in Philadelphia. He performed an
intertrochanteric osteotomy without anesthesia in only seven
minutes. After twenty days, he manipulated the extremity to
provoke a fibrous reaction at the ends of the severed bone, and
thus created a pseudarthrosis. Barton reported the surgery in
the North American Medical and Surgical Journal.

Total Hip Arthroplasty
• The evolution of the THA revolutionized the treatment
for the arthritic hip
• With over 100 years of history, it is considered to be
one of the most successful orthopedic interventions of
its generation

Leading the Way
In 1891, Professor Themistocles Glück led
the way in his development of a hip
implant fixation. He produced an ivory ball
and socket joint that he fixed to bone with
nickel plated screws. He also used a
mixture of plaster of Paris, and powdered
pumice with resin for fixation.

Glück Introduces New Ideas
to Studies
• Glück was also a pioneer in proposing the idea of biocompatibility, which
explains how a foreign material placed in the body must be well tolerated
by the patient’s body.
• Surgeons in the 1900’s experiment with interposition of many materials
looking for compatibility. In addition to Glück‘s ivory many substances were
tried including pig’s bladder, rubber, and glass. Sir Robert Jones used a strip
of gold foil to cover reconstructed femoral heads. Twenty-one years later,
he was able to report that the patient still retained effective motion at the
joint. This was the longest follow-up report recorded, to that point, in the
history of arthroplasty.

Total Hip Arthroplasty
• Marius Smith-Petersen,
American surgeon
– Developed the Anterior approach
– In 1925 he created the first mold
arthroplasty out of glass
– It was a hollow glass hemisphere
that fit over the femoral head to
produce a new smooth surface
Picture from:
http://link.springer.com/article/10.1007%2Fs11999-007-0023-4#/page-1

Total Hip Arthroplasty
• The glass failed to hold up to the forces generated
around the hip and would shatter
• Smith-Petersen and Philip Wiles would go on to use
stainless steel
• The stainless steel would be attached to bone by
bolts and screws, but in the body corrosive forces
limited its longevity.

Early Prosthesis
• The Judet brothers, (Robert and Jean of Paris France) used
an acrylic prosthesis in 1948. It was highly susceptible to
wear, however, below is an image of one lasting 51 years.

Total Hip Arthroplasty1
• George McKee, English surgeon
– In 1953 he began using a metal-onmetal prosthesis
– He used a one piece cobalt-chrome
socket as the new acetabulum
– Grew unpopular due to effects of
metal particles on local tissue
Picture from:
http://www.jisrf.org/bearing-materials-jisrf.html

The Posterior Approach
Austin Talley Moore
1960: Developed the posterior
approach for total hip replacement.
This is currently the most widely
used approach for hip replacement
in the US.
He developed the femoral stem
implant that bears his name.

Total Hip Arthroplasty1
• Sir John Charnley, orthopedic
surgeon
– In the early 1960’s he designed the
low friction arthroplasty
– Identical, in principle, to the
prostheses used today
– Consisted of a metal femoral stem, a
polyethylene acetabulum, and acrylic
bone cement

Picture from:
https://www.wwl.nhs.uk/hospitals/wrightington/john_charnley.aspx

Total Hip Arthroplasty
• Todays choices:
– Metal-on-Metal
– Ceramic-on-Ceramic
– Metal-on-ultra high molecular
weight polyethylene
– Ceramic-on-ultra high
molecular weight
polyethylene.

Total Knee Arthroplasty
• The evolution of hip arthroplasty led to the attempts
of knee arthroplasty
• In the 1950’s McKeever and McIntosh used metal
implants as spacers between the bones but with
unpredictable results

Total Knee Arthroplasty
• Frank Gunston, Canadian
orthopedist
– Created the first metal-onplastic knee components
– These were secured to the
bones using bone cement
Picture from orthoinfo.aaos.org

Total Knee Arthroplasty
• John Insall M.D.
– In 1972 he designed the
components for the total knee
arthroplasty that are still used
today
– It was made from three
resurfacing components
• Femur component
• Tibia component
• Patellar component

Total Shoulder Arthroplasty
• Dr. Jules Emile Pean
– In 1893, first to perform a total
shoulder arthroplasty for
patient with tuberculosis
– Failed due to recurrent TB
abscesses
Picture from wikipedia.org

Total Shoulder Arthroplasty
• Dr. Charles Neer

– In the 1950’s pioneered the Neer I, a nonconstrained humeral prosthesis for the
humeral head made of vitallium This is
composed of 65% cobalt, 30% chromium and
5% molybdenum, and continues in use today
for dentures and surgical appliances.
– In the 1970’s developed the Neer II, good
results were reported but the patient
required a functional rotator cuff to restore
motion
Picture from ases-assn.org

Total Shoulder Arthroplasty
• Dr. Charles Neer
– Up through 1974, he created the Mark I, II, and III which
were the first reverse total shoulder prosthetics
– The reverse total shoulder switched the ball and socket
components, the glenoid became a ball and the humeral
head became a socket
– Neer abandoned this design due to continued
complications with glenoid loosening

Total Shoulder Arthroplasty
• Paul Grammont
– In 1985 he developed the DELTA
reverse total shoulder
– This concept included medialization
and lowering of the center of
glenohumeral rotation
– Currently the DELTA III has the longest
reported outcomes of any reverse
total shoulder prosthesis

Picture from depts.Washington.edu

Bankart lesion
Arthur Sidney Blundell
Bankart performed the 1st
anatomic suture repair of
the inferior glenohumeral
ligament and anteroinferior
labrum in 1923.

Hill Sach’s Lesion

The lesion is named after Harold Arthur
Hill (1901–1973) and Maurice David
Sachs (1909–1987), two radiologists
from San Francisco, USA. In 1940, they
published a report of 119 cases of
shoulder dislocation and showed that
the defect resulted from direct
compression of the humeral head.

Shoulder Instability from
Anterior Dislocation Timeline
Open procedures
•
•
•
•
•

Bankart Repair: 1923.
Magnuson and James K. Stack, in 1943. tightening of the ligament and capsule of
the shoulder joint and altering the insertion site of the ligament.
Osmond-Clarke 1943 Putti-Platt: tightening the anterior capsule and
subscapularis
Michel Latarjet 1954: The procedure involves a bone graft and muscle/tendon
transfer.
Helfet in 1958, describing it after his mentor - Walter Rowley Bristow.
Transferring the tip of the coracoid with the conjoined tenon under
the subscapularis, to acts as an anterior stabilizer.

Shoulder Instability from
Anterior Dislocation Timeline
Arthroscopic procedures
•

•
•

The use of anchors for arthroscopic Bankart repair was first described by
Richmond in 1991, which was then modified by Wolf in 1993. Around same time
in 1993, Snyder and Strafford introduced non- absorbable sutures.
Arthroscopic Latarjet Procedure: The adaptation of the open procedure has been
further developed by Lafosse in 2003 for arthroscopic surgery.
Wolf et al (2004) first described the arthroscopic Hill-Sachs “Remplissage”
technique in addition to an anterior Bankart repair.

Rotator Cuff Tears
• First described nearly 200 years ago surgeons have been
employing various methods of repair from open to the
evolution of arthroscopic.
• E. A. Codman performed the 1st successful repair of a
supraspinatus rupture in 1909 and published his results in the
Boston Medical and Surgical journal in 1911.
• Researchers have found that although the pace of new repairs
techniques are evolving rapidly there is little evidence that
results are improving and there is an overall high retear rate.

Current Tissue Repair
Options
Terry Rzepkowski, DPT

Bankart and Laterjet Repair

Remplissage Procedure
•
•
•
•
•
•

Hill-Sachs Lesion
Results from an injury to head of the humerus
Caused by anterior instability
The actual ‘lesion’ is a compression “impaction” type fracture to the
posterolateral aspect of the humeral head
Results in “instability "and is not the cause
Instability can occur in a multi-direction pattern: anteriorly,
posteriorly, and inferiorly

Remplissage Procedure. 'Remplissage'
is French for 'to fill in'.

Rotator cuff tear
without repair
• InSpace balloon shoulder implant.
• An arthroscopically inserted mechanical
option for stabilization of the humeral
head in patients with massive rotator
cuff tears.
• Not a permanent solution but offers
return of function and reduction of pain
in a shorter time frame than more
involved procedures.

Anterior Cruciate Ligament
• Runs from anterior tibia to posterior femur.
The ACL is composed of the anteriomedial
and posteriolateral bundles.
– Originates posteriorly on the lateral
condyle of the femur
– Inserts on the anterior surface of the tibia
in the intercondylar area just medial to
the medial meniscus
• Prevents anterior tibial displacement
– Tight during extension

Regenerative ACL
Treatment

New Replacement Options

To Reverse or not to Reverse
that is the question

TSA and Rev TSA
• TSA: involves anatomically replacing the humeral head
and glenoid surfaces
• Rev TSA: For RTC damage beyond repair, involves
anatomically reversing the humeral head and glenoid
surfaces

3D mapping for total shoulder

Anterior Approach
• A technically more difficult surgery now more
possible with instrument advancements and not all
candidates qualify.
• Maintaining a patent work area for exposure while
sparing muscle dissection is more challenging.
• The anterior approach has the least risk of
dislocation, spares more muscle structure than allother approaches. Post-operatively has the least
restrictions and the most liberal activity return
timetable.

Anterior Approach

SuperPATH Hip
Supercapsular percutaneously assisted total hip

MIS Sub Vastus
Approach

1-2-3 Design your knee

The ConforMIS™ INDIVIDUALIZED PROCESS: MAKING YOUR IMPLANT

Implant Designs

Robotic computer assisted joint replacement

Peri-operative Hemostasis
•

•

•

Tranexamic acid (TXA) is a synthetic derivative that exerts its
antifibrinolytic effect. There are three main routes: intravenous (IV),
intra-articular (topical), and combined (IV and topical)
The reported prevalence of red blood cell transfusions in unselected
patients undergoing hip or knee replacement varies between 21% and
70%. When tranexamic acid was used as a routine prophylaxis overall
transfusion rate was 16% (18% in hip patients and 11% in knee
patients, p = 0.19).6
Oral vs intravenous tranexamic acid in total-knee arthroplasty and total
hip arthroplasty was presented by Chen in 2019 reporting that Oral
TXA is equivalent to IV TXA in reducing perioperative blood loss and
should be recommended in TKA and THA.

Nerve blocks help make short stay
surgeries a reality

Perioperative Analgesia
Perineural techniques are good
alternatives for major
orthopedic surgery but remain
underused.

• The Femoral
cutaneous branches
assist with anterior
approach hip pain.
• Obturator blocks are
used for the knee to
reduce any quad
muscle weakness.

“Golden Rule” of Pain Assessment
ASK
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•What is Exparel?

Will the replacements be acceptable?
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