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total hip arthroplasty

he article “Minimally invasive total hip arthroplasty” is the basis for this
AORN Journal independent study. The behavioral objectives and examina-
tion for this program were prepared by Rebecca Holm, RN, MSN, CNOR,
clinical editor, with consultation from Susan Bakewell, RN, MS, education
program professional, Center for Perioperative Education.

Participants receive feedback on incorrect answers. Each applicant who suc-
cessfully completes this study will receive a certificate of completion. The deadline
for submitting this study is June 30, 2007.

Complete the examination answer sheet and learner evaluation found on pages
1261-1262 and mail with appropriate fee to

AORN Customer Service
¢/o Home Study Program
2170 S Parker Rd, Suite 300
Denver, CO 80231-5711

or fax the information with a credit card number to (303) 750-3212.

You also may access this Home Study via AORN Online at
http://www.aorn.org/journal/homestudy/default.htm.

BEHAVIORAL OBIECTIVES
After reading and studying the article on performing a total hip arthroplasty via
a minimally invasive approach, nurses will be able to

1. discuss the pertinent anatomy that is affected by pathological changes that
ultimately require hip replacement,

2. explain preoperative preparation for minimally invasive total hip arthroplas-
ty (MITHA),

3. identify the critical elements of positioning the patient for a MITHA, and

4. describe the differences between single- and double-incision approaches to
MITHA.

This

program
meets criteria
for CNOR

and CRNFA

. recertifica-
i tion, as well

as other
continuing
education
requirements.

A minimum
score of 70%
on the multi-
ple-choice
examination
is necessary to
earn 3.7 con-
tact hours for
this independ-
ent study.

Purpose/Goal:
To educate
perioperative
nurses about
performing
total hip
arthroplasty
procedures via

I a minimally

invasive
approach.
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are replaced.

THE BackGrounD oF THA

Since the initial total hip replace-
ment surgeries were performed in the
1960s, emphasis has been placed on
relieving arthritic pain and developing
replacement parts that will last. Sir
John Charnley, MD, a British ortho-
pedist, is credited with developing the
modern total hip implant. He com-
bined a metal stem and ball with a
plastic shell and held them in the place

with methyl methacrylate cement.

During the past 40 years, improve-

ABSTRACT

® TOTAL HIP ARTHROPLASTY PROCEDURES
relieve patients’ arthritic hip pain. Since the first
procedure was performed in the 1960s, surgeons
and implant companies have worked to improve
prosthesis design, composition of implants, and

the mechanisms for holding the implants in place.

¢ RECENTLY, SURGEONS HAVE FOCUSED on

minimizing the surgical incision. Smaller inci-
sions have resulted in smaller scars and faster
recoveries.

® THIS ARTICLE PRESENTS a brief historical
overview of, as well as current trends in, minimal-
ly invasive total hip arthroplasty.' All aspects of
care for a patient undergoing total hip arthroplas-
ty are discussed. AORN | 79 (June 2004) 1244-1258.
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otal hip arthroplasty (THA) sur-
Tgery eases pain and enhances the

quality of life for many people.
This is accomplished by retreading or
resurfacing the acetabulum (ie, socket)
and the femoral head. Arthritic hip
pain is markedly improved for patients
after these two worn, arthritic surfaces

ments have resulted in better implant
materials and improved mechanisms for
holding implants in place. Lifespan for
cemented and cementless THA prosthe-
ses is 80% at 20 years.! Development and
improvement of porous acetabular and
femoral stem prostheses eliminated the
need for gluing the prostheses into place
(Figure 1). These irregular metal compo-
nents encourage bony ingrowth, allow-
ing a patient’s bone cells to intertwine
with the irregular metal finish, which
holds the implants securely in place.
After analyzing data from second-gen-
eration cementless THA procedures,
surgeons reported a 10-year implant
survival rate of 96.4%.2 Efforts continue
to focus on making prostheses that will
last a patient’s lifetime, thus eliminating
the need for revision surgery.

Minimally invasive surgery has been
defined as a “procedure being performed
through an incision less than 10-cm
long.” Surgeons report that they even
can perform cemented THA through a
minimally invasive incision.” Minimally
invasive procedures are creating exciting
changes in the orthopedic world similar
to the way laparoscopic procedures have
affected general surgery.

The major disadvantage of a mini-
mally invasive approach is the poten-
tial for poor visualization, which could
lead to fractures or malpositioning of
implant components. Initially, sur-
geons reported that the procedure was
technically challenging and required
longer surgical time, although a sur-
geon’s experience minimizes these
challenges. Additionally, limited scien-
tific data exist and long-term results
are unknown because the minimally
invasive procedure is relatively new.’

Recent innovations have allowed
orthopedic surgeons to decrease the
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Figure 1 * Porous femoral stem and head implants for minimally
invasive total hip arthroplasty.

incision size and to preserve all possi-
ble muscle and ligament strength. In a
recent study, the posterior approach to
performing minimally invasive total
hip arthroplasty (MITHA) decreased
blood loss during surgery and caused
less soft tissue trauma. Patients
returned home sooner, and some
patients returned home as early as the
evening after surgery. Additionally,
patients experienced improved ambu-
lation at six weeks and had faster reha-
bilitation. At two years, however, there
was no difference between patients
who underwent the minimally invasive
approach compared to those who had a
standard incision.! Surgeons also report
that patients who undergo MITHA pro-
cedures prefer the smaller incisions and
subsequent smaller scars.

ANATOMY OF THE HIp

Three pelvic bones (ie, ilium, ischium,
pubis) form the innominate bone. The
innominate bone (ie, os coxae) forms a
stable circular base, called the pelvis,
which supports the trunk and serves as
an attachment for the legs. The socket
portion of the innominate bone (ie,
acetabulum) forms a deep, round cavity
in which the femoral head rests and
articulates, forming a ball and socket
joint. The proximal end of the femur con-
sists of the femoral head and neck, upper
end of the femoral shaft, and greater and
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lesser trochanters. The trochanters are

insertion points for muscles. The cap-

sule, muscles, and ligaments provide sta-

bility for the hip joint> A total hip

replacement implant consists of the

e ball that replaces the spherical head
of the femur;

e stem that fits into the femur and pro-
vides stability; and

e cup, presently consisting of a porous
metal shell and plastic liner that
replaces the worn-out acetabulum.

PATHOPHYSIOLOGY

Arthritis is a disease of the joints.
Although most patients who undergo
THA suffer from osteoarthritis, patients
with both rheumatoid arthritis and
osteonecrosis (ie, avascular necrosis)
also may need to undergo THA. Signs
that a patient’s condition requires total
joint replacement include that
e a series of different pain medications

no longer relieve the pain;
e activity is restricted to the point that

the patient has trouble getting out of

a chair, going up stairs, getting off the

toilet, or getting up from the floor;
e the patient cannot sleep at night

because of pain; and
e the patient’s pain prevents him or

her from participating in activities of

normal living (ie, shopping, taking a

vacation).®

OsTEOARTHRITIS, Osteoarthritis, which is
considered “wear and tear” arthritis,
affects 30 million Americans,” making it
the most common form of arthritis.
Osteoarthritis develops when the
smooth articular cartilage covering the
ends of bones wears thin. As the carti-
lage wears away completely, bones rub
against each other and cause pain.
Nonsurgical treatment for osteoarthritis
includes rest, gentle exercise, and use of
nonsteroidal anti-inflammatory drugs
(NSAIDs).

RHEumATOID ARTHRITIS, Rheumatoid arthri-
tis affects 2.1 millon US patients.?



As rheumatoid
arthritis
progresses,
inflammatory
cells in the
synovial fluid
grow and form a
mass known as
pannus, which
invades and
destroys soft
tissue, cartilage,

and bone.
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Rheumatoid arthritis develops when an
unknown trigger causes theumatoid fac-
tor antibody (ie, an immunoglobulin M
antibody [IgM]) to develop against the
body’s own antibody, immunoglobulin G
(IgG). The body starts attacking its joints
when IgG changes into an antigen. The
IgM antibodies combine with IgG anti-
gens. These antigen-antibody complexes
are deposited in the syn-
ovium and stimulate
immune cell release into
synovial fluids. These cells
release two cytokines,
which leads to an inflam-
matory  response (e,
warmth, redness, swelling,
pain). As the rheumatoid
process progresses, in-
flammatory cells in the
synovial fluid grow and
form a mass known as
pannus, which invades
and destroys soft tissue,
cartilage, and bone.?

Early and aggressive
treatments for rheumatoid
arthritis include pharma-
cology, with four classifi-
cations of medications:

e biological  response
modifiers (BRMs);
e corticosteroids;
disease-modifying,
antirheumatic ~ drugs
(DMAD:s); and
o NSAIDs.
Nonpharmacological
treatments involve “rest, exercise, thera-
peutic heating and cooling, physical
and occupation therapy, and the use of
assistive devices.”*®*

OsTeoNECROSIS. Osteonecrosis occurs
when the blood supply to the femoral
head is diminished or destroyed. The
femoral head dies and collapses, which
causes pain. Osteonecrosis results from
injuries, such as hip dislocation or frac-
ture, long-term corticosteroid use, some
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glandular diseases, and alcoholism.
Approximately 10,000 to 20,000 patients
in the United States are treated for
osteonecrosis each year.’

PReaDMISSION TESTING (PAT)

Preoperative planning enables a sur-
geon to optimally size and fit a prosthe-
sis to a patient. Three objectives of this
planning include
o determining leg length,

e determining the approximate size of
the prosthesis needed, and
e establishing abductor muscle tension
and femoral offset.
Anterior/posterior pelvis x-rays, with
optional scanogram or computed tomog-
raphy evaluations help the surgeon plan.
The surgeon discusses the procedure,
including risks and benefits and a plan
for the patient’s postoperative recovery,
with the patient and his or her family
members.

A PAT nurse meets each patient
undergoing THA and assesses the
patient’s health status. Any problems
(eg, preexisting infections, untreated
diabetic ulcers) should be treated in
advance. Consultations with the nurse
help minimize last minute cancella-
tions of total joint surgery. A schedul-
ing sheet for each patient is used by the
PAT nurse to communicate the
patient’s preexisting problems to the
perioperative nurse. This communica-
tion sheet is sent to the OR and is used
by the perioperative nurse to individu-
alize the patient’s plan of care. For
example, if a patient has a latex allergy,
this will require that latex-free supplies
are used in the OR suite. Additionally,
latex allergy status needs to be com-
municated to staff members in every
area the patient will encounter before,
during, and after his or her hospital-
ization. If the patient presents with a
metal (eg, nickel) allergy, staff mem-
bers ensure that a nickel-free prosthe-
sis is used.
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The PAT nurse teaches patients and
their family members about hospital
routines; specific preoperative rou-
tines, including preoperative shower
and skin preparation; NPO status the
day of surgery; and taking previously
prescribed medications per anesthesia
care provider preferences. The PAT
nurse introduces patients to the facility
pain management scale and postopera-
tive care, including wound care,
expected activity levels, and mobility
restrictions.’

The PAT involves obtaining neces-
sary laboratory tests and x-rays.
Surgeons’ standing orders vary, but
routine laboratory tests include a com-
plete blood count (CBC), blood chem-
istry, prothrombin time (PT)/partial
thromboplastin time (PTT), and clean
midstream urinalysis. Chest x-rays and
an electrocardiogram (ECG) may be
ordered if a patient is older than age 40
depending on
o facility and anesthesia department

policy,

e whether the patient’s medical condi-
tion or history warrants the need for
the x-ray or ECG, and

e whether the patient’s most recent x-
ray or ECG is older than six months
to a year.

Cervical spine x-rays in flexion and

extension may be ordered for patients

who have had rheumatoid arthritis five
years or longer, especially if general
anesthesia is planned.

Blood type and screen or crossmatch
may be ordered by the surgeon.
Autologous blood donation, if requested,
takes place during PAT. A repeat hemo-
globin and hematocrit are drawn, and
results are reported upon admission.

An occupational therapist gives
patients and their family members rec-
ommendations to make home environ-
ments safer and easier for patients.

o Aroom for sleeping on the main level
should be prepared if the patient nor-
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mally resides on a floor above or

below ground level. This helps the

patient avoid climbing stairs during
the postoperative period.

e Canned and frozen foods and store
supplies should be purchased in
advance and stored at the patient’s
waist to shoulder level.

e Electrical cords should be taped
down to minimize the
patient’s risk of falling.

e Throw rugs and other
items that may clutter
pathways should be
removed.

Occupational therapists
also address activities of
daily living, such as bath-
tub or shower transfers,
dressing, housekeeping,
and meal preparation.
Occupational therapists
teach and reinforce behav-
iors that protect patients’
hips from dislocating. Re-
commended equipment
includes

o dressing sticks;

e clastic shoelaces;

e long-handled
horns;

e long-handled sponge
brushes;

e reachers or grabbers;

e sock aids;

o three-in-one commodes that can be
used in shower stalls, at bedsides, and
as raised-seat commodes; and

e walker bags.

Physical therapists teach patients
how to use a walker or crutches and
which movements to avoid because of
dislocation risk (eg, leg crossing). A reg-
imen of exercises is taught, including
quadricep and gluteal exercises. Phy-
sical therapists have patients return
demonstrate practicing the exercises
and walker or crutch use.

A dietician discusses nutrition with

shoe-
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An occupational
therapist gives
patients and
their family
members
recommendations
to make home
environments
safer and easier
for patients.
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The circulating nurse meets the patient and verifies the
proposed surgery, including site and laterality, during which he or
she takes the opportunity to assess the patient’s skin condition.

patients and their family members. He
or she explains how a healthy, iron-rich
diet during surgical recovery enhances
the healing process.

THE DAY OF SURGERY

The patient arrives at the hospital
approximately one to two hours before
the scheduled surgery time. An admis-
sion clerk checks the patient in and
gives him or her an identification
bracelet and an allergy bracelet, if
needed. He or she then escorts the
patient to the preoperative holding
area. At least two preoperative holding
area personnel verbally identify the
patient, obtaining his or her name,
birth date, or other identifiers accord-
ing to facility policy. After changing
into a hospital gown, the patient lies on
a cart or bed and covers his or her hair
with a cap. The preoperative nurse
ensures that the patient removes all
jewelry, dentures, and hearing aids and
places them with the patient’s belong-
ings, which usually are given to a fam-
ily member for safekeeping.

The preoperative nurse initiates cor-
rect site verification activities, which
include reviewing the informed con-
sent, identification bracelet, medical
record number, radiological examina-
tions (eg, x-ray, magnetic resonance
images), and availability of blood. The
nurse then has the patient state his or
her full name; date of birth; the
planned surgical procedure; and the
correct site, including laterality. When
the surgeon arrives, he or she confirms
the procedure and site with the patient
and initials the surgical site using a
permanent marker."

The preoperative nurse measures the
patient’s vital signs and starts the IV.
Any “upon admission” orders, such as
repeat PT/PTT or CBC are completed at
this time. The preoperative nurse verifies
that the patient has been NPO for the
designated timeframe and performs a
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preoperative  nursing  assessment,
recording any changes obtained from the
patient. The preoperative nurse also
evaluates the patient’s skin condition for
signs of infection or compromise. The
nurse answers any questions from either
the patient or his or her family members.
The nurse administers preoperative
medications ordered by the anesthesia
care provider or surgeon. Prophylactic
antibiotics are administered within 30
minutes before the incision is made for
best results." ®®” Family members keep
the patient company until it is time for
transfer to the OR. Additionally, chap-
lains visit each preoperative patient and
offer comfort and support.

PERIOPERATIVE ASSESSMENT. The circulating
nurse meets the patient and repeats the
correct site verification activities as well
as ensuring availability of the im-
plants.” Site verification provides an
opportunity for the circulating nurse to
assess the patient’s skin condition. The
circulating nurse reviews the chart for
pertinent information, such as the med-
ical history and physical examination,
laboratory reports, chest x-ray and ECG
results, and current medications.
During chart review, the nurse notes the
patient’s vital signs, allergies, and pre-
vious surgeries, all of which may affect
the plan of care for this patient. For
instance, location of metal implants
affects placement of the electrosurgical
unit (ESU) grounding pad.

A 1999 study reported that 57% of
3,920 patients needed a blood transfu-
sion after THA surgery® If a blood
transfusion is anticipated, the nurse
verifies that the type and screen or cross
match has been completed.

The nurse uses information obtained
from the chart review and assessment
to produce an individualized care plan
specific to the patient (Table 1). For
example, Mrs T has a history of throm-
bophlebitis, which would indicate the
need to check pedal pulses for arterial
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TasLE 1

Nursing Care Plan for Patients Undergoing
Minimally Invasive Total Hip Arthroplasty

Nursing

diagnosis Interventions

Risk for ® Describes pain management
acute and options. ;

chronic o Preoperatively identifies desired
pain level of pain.control.

o Identifies cultural and value
components related to pain-and
pain control. :

o Implements pain guidelines:

o Evaluates response to pain man-
agement interventions.

Risk of & Determines knowledge level and
anxiety assesses coping mechanisms and
related to readiness to learn.

knowledge - @ Explains expected sequence of -
deficit and events.

stress of o Includes family members in
surgery perioperative teaching when

- appropriate; ‘

@ Evaluates response to
instruction.

e Evaluates environment for
homie care and makes appropri-
ate referrals.

_RiSk for ® Assists with induction of
impaired - anesthesia;

&as ® Ensures adequate chest expan-
exchange sion after positioning.

related to e Collaborates in monitoring pul-
Infra- monary and cardiovascular status.
operative

positioning

Interim

outcome criteria

The patient
demonstrates
and reports
adequate pain
management
throughout the
perioperative
period.

The patient ver-
balizes under-
standing of the
procedure and
expected
outcomes.

The patient
demonstrates
decreased
anxiety and
increased ability
to cope before
induction.

The patient is
extubated
before transfer
from the OR.

Outcome
statement

The
patient’s
postopera-
tive vital
signs-and
othernon-
verbal
symptoms
remain
stable, indi-
cating ade-
quate pain
control.

The patient
participates
in decisions
affecting
the plan of
care and
demon-
strates
knowledge
of emotion-
al response
to surgery
and-its
potential
side effects.

The
patient’s
pulmonary
function is
consistent
with or
improved
from base-
line levels.

e

function and check for venous stasis.
The nurse assesses for redness, thicken-
ing, tenderness over superficial veins,
and a positive Homan’s sign, which
would indicate possible throm-
bophlebitis.* If these signs and symp-
toms are noted, the circulating nurse
notifies the surgeon. In the absence of
these, the nurse requests an antiem-
bolism stocking and sequential com-

pression device for the patient’s non-
surgical leg.

The nurse assesses the patient’s preop-
erative mental status, and identifies com-
munication barriers, such as hearing diffi-
culties. The patient’s anxiety level and
concerns about the procedure are
addressed, any questions are answered,
and reassurances are given by the nurse.
The circulating nurse transports the
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Minimally Invasive Total Hip Arthroplasty (continued)

Nursing
diagnosis

Risk for
injury due to
positioning
and intra-
operative
manipulation
of the
surgical leg

Risk of
infection
related to
length and
type of
procedure
and tissue
manipulation
during
surgery

TasLE 1

Nursing Care Plan for Patients Undergoing

Intervention

o Identifies baseline tissue perfusion
and neurovascular status of both
lower extremities,

® Assesses factors related to risk for
ineffective tissue perfusion, such as
immunosuppression:

o Positions the patient neutrally and
anatomically correct and pads pres-
sure points.

o Ensures that staff members use prop-
er technique when handling the
patient (eg, use transfer devices to
prevent skin shear, prevent falls with
propet restraint devices).

e Evaluates for positioning injury by
comparing preoperative and post-
operative neurovascular status.

o Assesses preoperatively for suscep-
tibility to infection (eg; chronic dis-
eases, weight, laboratory values,
skin integrity).

o Implements, monitors, and main-
tains aseptic technique (eg, implant
sterilization).

o Follows facility-specific protocols
and surgeon preferences regarding
use of pulsatile lavage and air-
exchange helmets.

o Administers prescribed antibiotic
therapy at appropriate times.

¢ Initiates traffic control.

o Helps minimize length of intraop-
erative phase by planning and
anticipating care.

o Prevents cross infection.

e Administers wound site care and
applies sterile, dry, surgical dress-
ing after wound closure.

Interim
outcome criteria

The patient’s func-
tion and sensation
is maintained or
improved from
baseline levels
during the periop-
erative period.
The patient’s
pedal pulses are
present and equal
bilaterally during
the perioperative
period.

The patient’s skin
remains intact and
nonreddened,
wound is dry, and
temperature
remains normo-
thermic through-
out the periopera-
tive period.

QOutcome
statement

The patient is
free from
signsand
symptoms of
injury related
to positioning.

The patient
is free from
the signs and
symptoms of
infection.
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patient to the OR when preparations are
complete and all necessary personnel are
ready.

OR PREPARATION
Elective total joint procedures require
the highest levels of care by periopera-
tive staff members to minimize the risk
of infection. All instruments must be
wrapped and sterilized, and biological

OURNAL

indicators must read negative. Flash
sterilizing instruments for elective
implant cases should be avoided.
Perioperative staff members and prod-
uct representatives work cooperatively
to plan the need for additional instru-
ment sets; equipment; and supplies,
including implants, depending on the
scheduled procedure. According to
Michael C. Trueblood, MD,
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Perioperative staff and physicians
must be vigilant of their sterile tech-
nigue . . . extra equipment and people
may be present in the OR, and it is
imperative that staff watch for and
avoid breaks in technigue. If any
breaks do occur, they must be correct-
ed immediately, as an infection in a
total joint is devastating.”

The circulating nurse and scrub per-
son ensure that necessary instruments,
sterile supplies, and positioning sup-
plies and equipment are readily avail-
able. As with any procedure, each sur-
geon has his or her own preferences in
supplies and equipment, so periopera-
tive staff members should follow that
surgeon’s preference card when check-
ing the case cart and gathering needed
supplies. Minimally invasive instru-
ments are required for smaller incision
procedures (Figure 2). The circulating
nurse consults with the anesthesia care
provider and gathers additional equip-
ment and supplies (eg, temperature-reg-
ulating blankets, additional positioning
supplies) that he or she requests.

When the assigned OR is available,
the circulating nurse and scrub person
organize and set out all instruments,
supplies (eg, large sets and packs are
placed on appropriate tables), and
equipment. The circulating nurse gath-
ers needed supplies for the hood sys-
tem worn by scrubbed staff members
during surgery. These include the bat-
teries, headgear, and sterile compo-
nents. Staff members arrange the furni-
ture appropriately, such as placing
stainless steel OR tables on the patient’s
surgical side. Nonsterile equipment,
such as the ESU, temperature-regulat-
ing blanket unit, and other equipment
are placed on the opposite side. The
nurse checks all equipment (eg, OR
bed, ESU, lights, suction) for proper
functioning. The OR bed should be pre-
pared with the preferred positioning
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Figure 2 ¢ Innovative instruments, including lighted retractors, are

used for minimally invasive total hip arthroplasty.

device and padded. The circulating
nurse and scrub person then open the
sterile supplies. The scrub person
organizes the tables and Mayo frays.

ANESTHESIA INDUCTION

After the circulating nurse and scrub
person have prepared the room, includ-
ing performing the first sponge and
sharp counts, the circulating nurse veri-
fies that all needed staff members are
ready and returns to the preoperative
area to transport the patient to the OR.
Several staff members help the patient
move onto the OR bed. The circulating
nurse helps the anesthesia care provider
initiate ECG, pulse oximeter, and blood
pressure monitoring. The anesthesia care
provider performs other monitoring,
such as placing an arterial line, depend-
ing on the patient’s health status. The
anesthesia care provider may administer
general anesthesia, epidural anesthesia,
or a combination of both.

POSITIONING
The MITHA procedure can be per-
formed via a single or double incision.
Patient positioning differs depending
on which approach is used. No matter
which position is used, preoperative
assessment of the patient includes

... age, height and weight, skin condi-
tion, nutritional status, preexisting
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- .anesthesia machine -
; anesthesia care provider
—anesthesia cart

surgeon

foam padding, to protect bony promi-
nences and pressure points on the
patient’s dependent side.
SINGLE-INCISION POSITIONING. For a single-
incision procedure, the patient is placed
in a secure lateral position (Figure 3). A
pelvic-stabilizing device, such as a
McGuire or Montreal hip holder, is used
to hold the patient securely in position.
The desired position is to place the
patient perpendicular to the floor with
no anterior/posterior or proximal/dis-
tal tilt. The anesthesia care provider

k Mayo sfands

rculating nurse

Figure 3  Room setup for a traditional or single-incision
minimally invasive total hip arthroplasty with the patient
placed in the lateral position.

conditions which complicate the
patient’s risks and mobility limits. . . .
The perioperative nurse should be
actively involved in patient position-
ing. . . . evaluate that the positioning of
[the] patient maintains optimal safety
and function of the respiratory, circula-
tory, neurologic, musculoskeletal and
intequimentary systems . . . and then
document the positioning to include
the preoperative assessment, type and
location of position andfor padding
devices, names/titles of persons who
position the patient, and postoperative
outcome evaluation.' P>

For example, the circulating nurse
notes that Mrs H is 82 years old, 5 ft 3
inches tall, weighs 102 lbs, and has
osteoarthritis, osteoporosis, fragile skin,
and poor nutritional status that is con-
firmed by hypoalbuminemia. A cervical
neck x-ray report on Mrs H's chart
shows no instability, but the circulating
nurse ensures that a flexible intubating
laryngoscope is readily available in case
the anesthesia care provider encounters
difficulty with intubation because of the
patient’s osteoporotic condition. The
anesthesia care provider and periopera-
tive staff members work cooperatively
to position Mrs H gently, placing gel
padding, which distributes pressure
over larger surface areas than does
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places a gel roll under the patient’s
dependent axilla to minimize stretching
or compression of the patient’s brachial
plexus. Gel padding is placed under the
entire body, including the lateral aspect
of the patient’s dependent knee to pro-
tect the peroneal nerve, which is located
superficially over the head of the fibula.
Staff members place padding and pil-
lows between the patient’s knees,
ankles, and feet before the patient’s sur-
gical leg is prepped and draped. The
circulating nurse flexes the patient’s
lower arm on an armboard, with the
dependent shoulder brought slightly
forward to relieve pressure. The anes-
thesia care provider helps place the
patient’s upper arm on an elevated
armboard or pillows. The circulating
nurse and anesthesia care provider
work cooperatively after positioning
the patient and throughout the proce-
dure to monitor the patient’s radial
pulses to ensure adequate circulation.
Staff members use wide tape and other
positioning equipment to secure the
patient’s position. The circulating nurse
also assesses the patient’s lower extrem-
ity pulses and documents their status
before and after positioning and after
the procedure.

DOUBLE-INCISION  POSITIONING. After the
patient is anesthetized, the anesthesia
care provider and perioperative team
members position the patient supine on
a radiolucent OR bed, such as a Jackson
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surgical frame. Team members also
secure the patient’s arm on the surgical
side to an elevated arm board or ensure
that it is padded, resting, and secured
on the patient’s chest and avoids pres-
sure on the nerves (Figure 4). The non-
surgical arm is placed on another
padded armboard. The circulating
nurse and anesthesia care provider
assess the patient’s radial pulses to ver-
ify circulation. One or the other assess-
es the patient’s pedal pulses and docu-
ments his or her status before and after
positioning and after the procedure.

SKIN PREPARATION

The circulating nurse preps the
patient’s surgical limb immediately
before the procedure. He or she notes
and documents any moles, rashes,
lesions, or other conditions at or near
the surgical site. Hair at the site should
not be removed unless the surgeon
deems it necessary. Hair removal
should be performed according to
physician’s orders, but recommenda-
tions include

e using the least irritating method of
hair removal, such as electric or bat-
tery clippers with a disposable or
disinfected head;

e performing hair removal some-
where other than the OR where the
total joint procedure will be per-
formed; and

e removing hair as close to the time of
surgery as possible.

The selected antiseptic solution should

have a broad range of germicidal

action.” ®7%) The prepped area in-

cludes the entire hip, from above the
waist to the ankle of the surgical leg,
and from past midline, anterior and
posterior. The surgeon and circulating
nurse place an unsterile U-shaped
drape before the prep to isolate the per-
ineal area from the surgical site. After
completing the prep, the circulating
nurse documents the
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Figure 4 * Room setup for a double-incision minimally invasive
total hip arthroplasty with the patient in the supine position.

e surgical site prepped;

e condition of the patient’s skin at the
surgical site;

e hair removal if performed, including
method, time of removal, and area;

¢ type of skin prep solution used;

e names of people performing the skin
prep; and

o development of any patient hyper-
sensitivity reactions.” #*”

Time Our
A time out is taken immediately
before the incision is made per institu-
tion policy. All team members participate
in confirming the name of the patient,
the procedure to be performed; the cor-
rect site, including laterality; and the
implant to be used. The radiological
examinations also are verified for cor-
rectness. The circulating nurse docu-
ments the time out to include the correct
patient, site, side, agreement on proce-

dure, position, implants.

SURGICAL TECHNIQUE AND EXPOSURE—
SINGLE SMALL INcISION

Innovative instrumentation has
made MITHA possible. Lighted retrac-
tors allow surgeons to visualize through
smaller incisions. Offset acetabular and
femoral instruments and low-profile
reamers fit better through the smaller
incision. As much as possible, muscles
are split and divided rather than cut,

AORN JOURNAL « 1255
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Figure 5 * The surgeon removes the patient’s arthritic femoral
head using a minimally invasive single-incision technique.

Figure 6 e The acetabular cup implant is inserted during a mini-

mally invasive total hip arthroplasty procedure.

which enhances stability and healing.
Placing the initial incision correctly is
crucial to the smaller incision tech-
nique. The surgeon makes the incision
slightly oblique, with 70% of the inci-
sion distal to the proximal pole of the
greater trocanter and 30% proximal to
that landmark.

After the surgeon makes the initial
skin incision and ensures hemostasis,
he or she incises the subcutaneous tis-
sue. The surgeon identifies and incises
the gluteus maximus muscle and fascia
lata in the direction of the incision. To
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improve exposure, he or she bluntly
splits the gluteus maximus muscle and
extends the fascial incision. The surgeon
and assistant protect the sciatic nerve
with retractors while dividing the hip
capsule, leaving all possible structures
intact. The surgeon identifies land-
marks and determines leg length before
dislocating the hip and uses an osteoto-
my guide to identify the location for the
femoral neck osteotomy. This also
improves visibility of the joint. He or
she then removes the femoral head via a
femoral neck osteotomy using a large
bone saw (Figure 5).

AcerauLuM, The surgeon may remove
some of the acetabular capsule and any
osteophytes. Skin protection is used to
guard the skin edges from the acetabu-
lar reamers. Low-profile reamers fit into
the small ihcision much better than tra-
ditional reamers. Inserting the acetabu-
lar shell implant can be accomplished
with an offset-type shell inserter (Figure
6). Some surgeons impact the shell
implant into the acetabulum, and other
surgeons prefer to fixate the implant
with screws. The surgeon then impacts
the implant liner onto the cup.

Femur. The surgeon and assistant
reposition the leg for best visualization
of the femur and use an intramedullary
awl and box osteotome to open the
femoral canal. The surgeon then uses
low-profile power reamers to help place
the femoral implant. He or she uses a
rasp to prepare the femoral canal for the
implant. The surgeon initially starts with
a 9-mm or 10-mm rasp and sequentially
uses larger diameter rasps until a satis-
factory fit is obtained. He or she per-
forms a trial reduction of the femoral
head on the trial stem using offset instru-
mentation to help apply the femoral
heads. The surgeon and assistant check
the patient’s range of motion, hip stabil-
ity, and leg length during the trial reduc-
tion. The surgeon then removes the trials
and places the permanent implant stem.
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The surgeon may implant the femoral
head or may choose to perform a second
test with the trial femoral head on the
permanent implant stem. The surgeon
and assistant reduce the hip and assess
leg length, stability, range of motion, and
abduction tension. The surgeon and
assistant then close the incision, insert a
drain if needed, and apply the dressing.

SURGICAL TECHNIQUE AND EXPOSURE—
DousLe-INCIsTON TECHNIQUE

The double-incision technique in-
volves one incision for the acetabular
component and one incision for the
femoral component. The patient is posi-
tioned supine on a fracture table, and
fluoroscopy is used to identify proper
starting points for the incisions and
ensure accurate component positioning
and alignment. Since this procedure
was first performed at Rush-Pres-
byterian-St Luke’s Hospitals, Chicago,
two years ago, more than 100 minimal-
ly invasive double-incision procedures
have been performed. The results have
been good—94% of the femoral stems in
the first 70 cases were in neutral align-
ment, and all acetabular components
were implanted at abduction angles of
35 to 55 degrees (ie, average 45 degrees).
All components had bony ingrowth
without migration at a follow-up period
of greater than three months. Only one
patient experienced a fracture, which
healed. Although surgical times for the
first cases were longer, the last 80 cases
had surgical times ranging between 80
and 120 minutes.” Some surgeons used
image-guided navigational systems to
obtain a three-dimensional image of the
hip joint.

Another study presented scenarios
of 66 patients whose surgeries were per-
formed successfully using a navigation
system for the acetabular portion.’ Use
of both fluoroscopy and navigation sys-
tems helped surgeons position the
acetabular and femoral components
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correctly through the two incisions. Dis-
advantages of using the navigation sys-
tems are increased cost and surgical
time. Additionally, the possibilities of
computer malfunction or inappropriate
commands exist.’

PoSTOPERATIVE CARE

After the surgical procedure is com-
pleted, the scrub person
removes the surgeon’s
initials from the site
before  dressing  the
wound. The anesthesia
care provider and circu-
lating nurse then ftrans-
port the patient to the
postanesthesia care unit
(PACU). The assigned
PACU nurse assesses and
monitors the patient,
including respiratory and
cardiac status, on a regu-
lar basis. Pain control is
addressed, and medica-
tions are given as needed.
Wound dressings are
observed for bleeding.

Nurses help patients
ambulate  with  full
weight bearing within
four hours after surgery, depending on
the patient’s bone quality and the fit of
the implants. Many physicians expect
their patients to go home sooner after a
minimally invasive procedure. Sur-
geons at Rush-Presbyterian-St Luke’s
Hospitals report dramatic results for
their patients’ length of stay.

Eighty percent of the patients elected
to go home the same day, with the
remaining patients leaving the hospi-
tal the next day. The patients, not the
surgeon, determined the length of
stay. No patient has remained in the
hospital for longer then 23 hours, and
no patients were transferred to any
other care facility."®
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Fluoroscopy and
navigation
systems can
help surgeons
position the
acetabular and
femoral
components
correctly.
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COMPLICATIONS
Complications from MITHA can be
divided into medical, mechanical, and
infectious. Medical complications
include cardiovascular problems, such
as dysrhythmias, myocardial infarc-
tion, bleeding problems, and pul-
monary emboli. Mechanical complica-
tions involve implant problems, such
as breakage, loosening, and wear.
Infection, a devastating complication to
patients undergoing total joint replace-
ment, requires additional surgeries,
greater medical expenses, and pro-

longed recovery time.>®"

ConcLustoN

Time will tell whether single- or dou-
ble-incision MITHA will be the panacea
for hip surgery. Patients benefit from
having smaller incision and faster reha-
bilitation, and the procedure demon-
strates excellent results at two years.”
As the procedure becomes more com-
mon, patients contemplating hip sur-
gery have begun to ask whether mini-
mally invasive approaches are appro-
priate for them. <

Sharon E. Hohler, RN, BSN, CNOR,
is a perioperative orthopedic nurse at
St Francis Medical Center, Cape
Girardeau, Mo.
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