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ateral ankle instability is
one of the most common
traumatic events the foot
and ankle surgeon will en-
counter. There are approxi-
mately two million acute sprains per
year, or about 20,000 a day that are
reported. The most common are lat-

Understanding lateral ankle injuries requires
knowledge of the pertinent anatomy and familiarity
with proper physical exam techniques.

eral ankle injuries making up approx-
imately 85% of sprains.' The remain-
der of “sprains” are less common
and include the deltoid or medial
ankle sprain, as well as “high ankle
sprains,” or injuries of the syndes-
mosis. This article will focus on the
more common lateral ankle injuries,
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with focus on both acute and chron-
ic pathology as well as frequently
associated injuries. The goal of this
article is for the reader to understand
the pathology associated with the
lateral ankle sprain and learn the cur-
rent treatment recommendations and
techniques.

Lateral Ankle Exam and Imaging
Understanding lateral ankle in-
juries requires knowledge of the
pertinent anatomy and familiarity
with proper physical exam tech-
niques. The exam itself is based
on understanding the anatom-
Continued on page 128
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ic structures of the lateral ankle
and the related surface anatomy.
As with most exams, there should
be a systematic approach. In the
acute ankle sprain, it may be more
difficult as edema and guarding

list, palpating the proximal fibula to
help rule out high fibular fracture,
and a squeeze test at mid-leg will
give information about syndesmotic
involvement.

The lateral process of the talus,
anterior process of the calcaneus,
base of the fifth metatarsal, and the

The calcaneal fibular ligament is part of the lateral

ankle ligament complex.

may interfere, so starting the eval-
uation away from the primary area
of complaint avoids irritating the
lateral ankle and subsequently lim-
iting participation in the remaining
examination. The exam should be
based on a knowledge of injuries
associated with inversion or twist-
ing-type mechanisms.

Edema, ecchymosis, and ankle
joint effusion should be noted, and
neurovascular status of the inter-
mediate dorsal cutaneous and sural
sensory distributions should be doc-
umented. The exam is then moved
to muscle strength, which again
may be guarded, but making sure
all groups are functioning, paying
attention to the peroneal tendons
laterally and noting any pathology
such as tenderness, loss of power,
or subluxation. Bone is next on the

Lisfranc complex should all be ex-
amined as they all may be associated
with the typical lateral ankle/inver-
sion mechanism. Finally, attention
is now turned to the primary area
of concerns and a more thorough
exam of the lateral ankle ligaments,
remembering they are typically ten-

Laterally, there are three liga-
ments of most concern. Once all
other issues are ruled out, the ante-
rior talofibular (ATFL), calcaneofib-
ular (CFL), and posterior talofibular
(PTFL) ligaments are surveyed. The
least likely to injure is the PTFL.
It is perhaps the strongest, but it
also protects the ankle from poste-
rior translation, which is much less
common as far as mechanism. Be-
cause of this, it tends to only be rup-
tured in severe injuries such as talus
dislocation. The PTFL is difficult to
examine clinically but can be seen
on MRI images.

The CFL is a relatively strong
ligament and primarily resists inver-
sion forces, particularly when the
foot is neutral or dorsiflexed. It orig-
inates on the distal fibula and inserts
into the calcaneus and plays a role
in both ankle and subtalar instabili-

The calcaneal fibular ligament is tested by inversion

stress during physical examination.

der so the exam may be limited. The
deltoid ligament is first palpated to
ensure that there is no medial injury.
The lateral ankle ligaments are the
last to examine, again remembering
anatomic characteristics during pal-
pation and the exam (Figure 1).

Figure |: Anatomic location and palpation of the ATFL (A) and CFL (B).
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ty. The course of the CFL is easy to
palpate from the distal tip of the fib-
ula to the lateral wall of the calcane-
us and is tested with a talar tilt test
or inversion stress clinically. This
test is less useful in acute injuries
because of guarding but is certainly
helpful in cases of chronic insuffi-
ciency. Most frequently, the amount
of inversion while the foot is in neu-
tral is compared to the contralateral
side, but it can also be compared on
radiographs.

ATFL
The ATFL is the most common
ligament injury. It is the only intra-
capsular ligament and is the weakest
of the three lateral ankle ligaments.
It is easy to palpate at the anterior
edge of the fibula, extending toward
the neck of the talus. The ATFL re-
sists anterior translation of the talus,
but also aids in limiting inversion
when the foot is in a plantarflexed
position. This ligament is likely to be
tender with palpation, and the most
common clinical exam is the anterior
drawer test. This is typically done
Continued on page 129
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by holding the tibia and heel firmly
and applying opposing forces at the
ankle. If there is an issue with the
competency of the ATFL, the ankle
will displace anteriorly.

Anterior Drawer Test

A positive anterior drawer test re-
veals a large “dimple” at the anatom-
ic location of the ATFL, signifying its
lack of integrity whether it is acute
or chronic. This is somewhat contro-
versial, however. Since many ankle
sprains do not occur when the foot
is in a neutral position, the anterior
drawer test should be performed with

the foot in slight plantarflexion. That
is when the ATFL, from an anatomic
standpoint, is engaged to aid the CFL
in limiting inversion.

Imaging
Imaging is typically the next
step. Standard radiographs are com-

need for radiographs, and
the Ottawa ankle rules may be

of some benefit in decision-mak-
ing, trying to limit unnecessary
imaging and radiation exposure by
as much as 30-40%.> However, the
standard of care with lateral ankle
injury generally includes radiograph-

The anterior talofibular is the most common ligament

injured during a lateral ankle sprain.

mon and include the ankle and foot
depending on physical exam find-
ings. There is some debate about the

Figure 3: MRI of normal appearing CFL (A) and attenuated CFL (B). Note this ligament is deep to the
peroneal tendons.
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ic evaluation. Radiographs not only
aid in the diagnosis of fracture but
can be useful for those with chronic
instability, looking for biomechan-
ical causes such as pes cavus and
calcaneal or ankle varus. Pes cavus
is commonly associated with lateral
ankle instability.

X-Rays

Typical radiographs include the
anterior-posterior (AP), mortise,
and lateral images of the ankle.
These images would be utilized to
diagnose large fracture issues, but
also smaller avulsion types that can
be utilized in the diagnosis of spe-
cific ligament injuries. The overlap
of the tibia and fibula on the mor-
tise is at times helpful in syndes-
motic injury and should be com-
pared to the contralateral ankle.
Large fracture and syndesmotic in-
jury are out of the scope of this
article but obviously should be con-
sidered and recognized.

MRI
MRI is the standard imaging for
lateral ankle sprain and ligament in-
jury. This should only be utilized
when the information is useful. Most
ankle sprains resolve with non-surgi-
cal means, and so MRI should only
be ordered in cases that either have
high suspicion of a larger issue at
the initial exam, or those that con-
tinue to express symptoms and do
not progress at 10-12 weeks post-in-
jury and treatment. For most inju-
ries, MRI in the early weeks only
clouds treatment as the MRI will
show edema and torn or attenuated
ligaments, which is information al-
Continued on page 130
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ready known from the history and
exam. MRI should only be consid-
ered when there are continued issues
to aid in the diagnosis or treatment of
chronic pathology, such as unhealed
ligaments, osteochondral defects, or
peroneal tendinopathy that may be
limiting recovery.

When an MRI is obtained, the
physician should be able to identi-
fy the appropriate anatomy as well
as normal and abnormal findings.
In particular, one should note the
appearance of the ATFL and CFL as
well as the peroneal tendons, articu-
lar cartilage, and all associated struc-
tures of the lateral ankle. The liga-
ments should appear as homogenous
black structures, with attenuated or
partially torn ligament showing signs
of edema and thickening or absence
of the structure in the case of com-
plete tears.

The ATFL is best viewed on a
modified axial image (Figure 2), while
the CFL is best seen on axial and cor-
onal images deep to the peroneal ten-
dons. The articular surface should be
uniform without depression or defect.
Peroneal tendons likewise should be
uniform black circles on axial imag-
es without edema. One should pay
close attention to the shape of the
peroneal tendons, looking for tendino-
sis and tear as well as abnormalities

Figure 5: Typical portals and surface anatomy for ankle
arthroscopy.

to the peroneal
retinaculum, the
presence of te-
nosynovitis and
low-lying mus-
cle belly that
may contribute
to impingement,
subluxation, and
the shape of the
posterior fibu-
lar groove. All
of these issues

can contribute to Figure 4: Comparison of 2.0mm lens (top) and 4.0 mm lens (bottom).

continued pain

after lateral ankle sprain and may
need to be addressed surgically when
a patient has not responded to conser-
vative management.

Lateral Ankle Injury Treatment
The mainstay of lateral ankle in-
jury is non-operative, with most pa-

metrics normalize over 4 months
whether supervised or not, and re-in-
jury rates between supervised and
home programs are debated.*®

If there is continued instability,
pain, reliance on bracing, or other
continued symptoms after 12 weeks
of supervised treatment, advanced

Pes cavus is commonly associated with

lateral ankle instability.

tients responding to initial splinting,
immobilization, rest, ice, anti-in-
flammatory modalities, and physical
therapy. Early, controlled mobiliza-
tion with functional rehabilitation
generally allows patients to return
to work 2-4 times faster than those
treated with initial sur-
gery or casting with simi-
lar functional outcomes.**
Therapy typically consists
of range-of-motion exercis-
es, stretching, strengthen-
ing, and proprioceptive or
balance and control exer-
cises. The proprioceptive
exercises have been shown
to be particularly useful for
prevention of re-injury in
patients with a sprain and
for primary prevention of
injury.’

Rehabilitation under di-
rect supervision compared
with home exercise pro-
grams has been shown to
improve short-term patient
recorded outcomes—in-
cluding pain, strength, and
instability. However, these
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imaging such as MRI is suggested.
The advanced imaging is to help
determine the potential cause of the
symptoms and to then aid in surgi-
cal planning. Arthroscopy is an in-
tegral part of most surgical plans. It
is a useful tool for diagnosis as well
as managing intra-articular patholo-
gy. However, MRI has low inter-ob-
server reliability in chronic ankle
instability, and has been shown that
synovitis and osteochondral lesions
of the talus may be under-appreci-
ated with MRI sensitivity of 21%
and 46%, respectively.” Given that
intra-articular pathology is noted
to present in as much as 95% of
ankle scopes performed during later-
al ankle ligament procedures, it has
been recommended that arthroscop-
ic examination be considered in pa-
tients with continued symptoms,
even without MRI findings of in-
tra-articular lesions.”"!

Ankle Arthroscopy
Ankle arthroscopy is a work-
horse of lateral ankle injury surgical
treatment. Manipulating the camera
Continued on page 131
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Figure 6: Intraoperative arthroscopic findings
typical with ankle sprain pathology. Synovitis
(A), adhesions (B), and a Bassett ligament (C).

Lateral Ankle (from page 130)

and lens is a specialized skill that
allows for intra-articular diagnosis
and treatment as well as an adjunct
to many ligament repair techniques.
The most common arthroscope
sizes are the 4.0 mm and 2.7 mm
diameter lenses. There are pros and
cons with both. The obvious issue
is the size. Some surgeons like the
2.7 mm scope as the ankle is con-
sidered a “small” joint, and it is felt
to fit better and is easier to manipu-
late within the joint. The down side
is availability.

Although becoming more com-
mon, not all facilities carry the
smaller scope sizes in-house. An-
other issue is length. Some 2.7 mm
scope lenses are short which may
pose an issue during the procedure,
limiting access to the extremes of
the joint. If utilizing a 2.7 mm scope
lens, one must be sure of its avail-
ability as well as being sure it is a
“long” version. As an aside, take
caution with the 2.7 mm long ar-
throscope lens in training situations
as the lens is easier to bend or break
during manipulation.

In contrast, the larger 4.0 mm
is the most common size in ortho-
pedics and is readily available. It is
also much sturdier for training and
manipulation as well as providing a
significantly larger field of view for
only a small increase in diameter.
The 4.0 mm system tends to also
be slightly heavier compared with
the smaller 2.7 mm version and, for
some, more awkward to hold and
learn to manipulate (Figure 4). If
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available, utilizing both to see which
works best for the surgeon would be
valuable.

Arthroscopy is typically per-
formed as the initial portion of sur-
gery for lateral ankle repair. All per-
tinent superficial anatomy and inci-
sions should be marked before the
arthroscopy as there can be distor-

jority of access and tend to
be the safest. The anterome-

dial is typically the first and is
placed at the level of the ankle joint
line just medial to the tibialis ante-
rior tendon. The incision is vertical
and deepened with a hemostat to
the level of the joint capsule. A tro-
char and cannula are then introduced
through this incision and the capsule
is entered. The trochar is removed
and the camera and lens are placed
through the cannula.

Once the joint is visualized, ini-
tial inspection can be performed
taking note of synovitis, cartilage
lesions, or other abnormalities. The
camera light is then utilized to help
transilluminate the skin of the later-
al ankle joint to aid in the position-
ing of the anteriolateral incision.
An 18 gauge needle can then be
introduced into the ankle joint just
lateral to the long extensor tendons
to help directly visualize the access
of this portal. This ensures instru-
ments placed through this portal
have direct line access to the joint
and pathology. When confirmed,
the incision is made vertically, tak-
ing care to avoid veins and the in-
termediate dorsal cutaneous nerve
which are being transilluminated
from below.

AP radiograph of the ankle would be

appropriate for the initial evaluation of an acute

ankle sprain injury.

tion of the soft tissue with extrav-
asation of fluid. The medial border
of the tibialis anterior tendon, the
lateral border of the long exten-
sor tendons, the distal fibula, and
the intermediate dorsal cutaneous
nerve should be outlined (Figure 5).
If possible, the surgeon should also
try to limit the amount of time of
the arthroscopic portion of the sur-
gery as this can help limit the fluid
distortion.

The most common utilized por-
tals for ankle arthroscopy are the an-
teromedial and anterolateral portals.
There are additional portals for select
pathology but these two allow a ma-

Both the camera and shaver
are now able to be moved through
the joint, inspecting and removing
pathology as needed. Arthroscopy
will frequently encounter synovitis,
both chronic and acute, as well as
adhesions, meniscoid bodies, osteo-
chondral pathology, loose bodies,
and other ligament issues (Figure
6). One common pathology noted
laterally is the Bassett ligament, a
prominent low extension of the an-
terior inferior tibiofibular ligament.
Most consider this a normal ana-
tomic variant, but with ankle in-
stability can be an area of impinge-

Continued on page 132
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ment and is typically removed
when encountered.

Arthroscopy has become a vital
part of lateral ankle sprain treat-
ment. Having arthroscopic skills
adds to the surgeon’s armamentar-
ium. Shavers can be utilized to re-
move excessive soft tissue, synovi-
um, loose bodies, and cartilage. Ar-
throscopic burrs help with removing
prominent exostosis and spurs, as
well as helping to clear soft tissue
coverage to access subchondral bone
for arthroscopic assisted ligament
repair. Awls and drills can be placed
to provide micro-fracture, and there
are numerous soft tissue cutters and
graspers to aid in repair. Bone can
also be exposed along the anterior
border of the distal fibula to aid in
placement of anchors for ATFL re-
pair. With continued advancements
and innovations, more surgeons are
successfully utilizing arthroscopy to
place anchors in the lateral talus,
with outcomes similar to those for
open repair."

For most surgeons, arthroscopy

Figure 8: Examples of ATFL repair with non-absorbable suture (A), bone anchors in distal fibula with
non-absorbable suture (B), and ATFL repair augmented with non-absorbable “brace” (C).

Figure 7: Most common open lateral ankle ligament surgical approaches, curvilinear along distal edge
of fibula (A), and longitudinal bisection of distal fibula (B).

is utilized as an adjunct, and ac-
tual ligament repair is done as an
open procedure. Traditionally, lat-
eral ankle injuries and lateral ankle

a curvilinear parallel to the distal
border of the fibula and 2) a longi-
tudinal over the distal 3cm of the
fibula, bisecting the fibula, then ex-

A semi-rigid ankle brace is an appropriate initial

treatment for a lateral ankle injury.

stability have been treat-
ed with open techniques.
They can be divided into
primary repair and sec-
ondary repairs. Primary
ligament repair essentially
tightens or augments the
normal ligament anatomy.
Most often this is repair of
the ATFL, and at times the
CFL.

The two most common
incisions to access the lat-
eral ankle ligaments are 1)
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tending distally over the sinus tarsi
area. Both of these incisions allow
access to the two most common
injured ligaments (Figure 7). Deci-
sions about the placement, many
times, depends on other pathology
and the need for access to the pero-
neal tendons.

The ATFL is the most common
repaired lateral ankle ligament, with
much literature to support its repair
with generally good to excellent re-
sults.”*!'* Through the years, there
have been many techniques de-
scribed to repair the AFTL. Most
are open procedures, although
arthroscopic-assisted and now
completely arthroscopic tech-
niques have been described.'>'

In either case, repair of the
ATFL typically involves utilizing
bone anchors along the anterior
edge of the distal tip of the fib-
ula corresponding to the ATFL
attachment (Figure 8). The num-
ber and size of bone anchors can
vary depending on surgeon pref-
erence but have allowed for eas-
ier and improved strength versus

Continued on page 133
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traditional bone tunnels from years
past.15,17-18

Sutures are then utilized to re-
pair the ligament directly, in an an-
atomic fashion. During the repair,
most surgeons remove a small por-
tion of the injured or chronically dis-
eased ATFL to have a “fresh edge”
and to allow for some advancement
to perhaps aid in increasing healing
and stability. The extensor retinacu-
lum may be included as well to add
strength and provide more tissue for
the repair.

The CFL is frequently injured
during these injuries and can be a
large part of chronic instability, so
in many cases, it is repaired sur-
gically as well. At the very least,

rectly in a similar fashion with just
non-absorbable suture or bone anchors
taking care to shorten and achieve a
more stable ankle after repair.
Recently, along with anatom-
ic primary repair, augmentation

Once the ATFL is repaired,
anchors can be placed from

the lateral talar neck to the dis-
tal fibula superficial to the primar-
ily repaired ATFL to lend support.
For the CFL, an anchor is typically

After failed non-operative management of a

lateral ankle injury, ankle joint synovectomy would

be best addressed with ankle arthroscopy.

has become common and almost
a mainstay in lateral ankle stabili-
zation procedures. This technique
comprises the more typical anatomic
repair but at the same time applies
a “brace” to augment the natural

placed in the origin at the distal fib-
ula with the foot held in appropriate
position; then the distal portion is
attached to the lateral wall of the
calcaneus deep to the peroneals to
mimic the native ligament.

Figure 9: Intraoperative picture of attenuated CFL (A), and “brace” type repair (B).

The intermediate dorsal

cutaneous nerve is the most common injured nerve

during ankle arthroscopy.

the CFL should be tested with an
inversion test to reveal competen-
cy. If incompetent, repair again can
be anatomic, although just slightly
more difficult. One thing to remem-
ber is that the CFL is deep to the
peroneal tendons, so there is slight-
ly more dissection required to ac-
cess the anatomy. Once identified,
the CFL is frequently loose and an-
atomically different from the AFTL
(Figure 9).

The CFL is much more tendon-like
in appearance and shape. Unlike the
broad, thin ATFL, the CFL is thick and
more cord-like but can be repaired di-
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structures.’'”!® This technique en-
tails additional bone anchors with
non-absorbable suture or tape, used
not to replace the anatomy, but to
augment the repair. The native liga-
ments and anatomy are still able to
function and allow for propriocep-
tion and support, but the “brace” is
seen more as a preventative struc-
ture in the event the lateral ankle
sprain and inversion forces over-
come the body’s own composition.
For the “brace” technique, again
there are several described tech-
niques, and some depend on the de-
ficiencies about the ankle ligaments.

Figure 10: Intraoperative example of a lateral
ankle ligament secondary repair. Note the
amount of dissection required, sacrifice of a
portion of the peroneus brevis and fibula bone
hole required.

Post-Operative Recovery

Post-operative recovery for pri-
mary repair continues to evolve, with
repairs becoming stronger. With the
advent of bracing, non-weight-bear-
ing is typically three weeks, with pro-
gression from that point along with
rehabilitation.

For patients with failed prima-
ry repair, larger BMI, or in patients
with connective tissue disorders,
secondary repair is a consideration.
Secondary repair involves utilizing
either autograft or allograft tendon
to stabilize the lateral ankle com-
plex. As with most surgery, there
are many described techniques, dif-
ferent tendons, and different drill-
hole configurations, all with the goal
of stabilizing the ankle when the

Continued on page 134
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patient’s anatomy has failed or
just cannot be corrected due to size
or connective tissue compromise.
When utilizing tendon in this man-

intra-articular problems which are
frequently associated.

Techniques have evolved to
allow the primary repair and even
augmentation of the lateral ankle
ligaments to be performed through

A mini bone anchor with

non-absorbable suture material is an acceptable
way to anchor the ATFL to the distal fibula
during lateral ankle ligament repair.

ner, it can be classified as anatomic
or non-anatomic (Figure 10).

Anatomic secondary repairs rep-
resent a construct that, when com-
plete, mimics the body’s original
anatomy in the design, attachment,
and function. Non-anatomic second-
ary lateral ankle repair is a construct
that when complete aids in ankle
stability but may not allow “normal”
function as the attachments and ori-
entation do not follow native anat-
omy. This can lead to altered me-
chanics and possible long-term issues
such as arthritis."” Secondary repairs
have a potential of making an ankle
too stiff, and require a larger incision,
larger surgery, lingering recovery,
and the comorbidity of sacrificing
native tendon function if autograft is
utilized in the repair. With the ad-
vent of improved primary repair tech-
niques, there is less need for second-
ary repairs.

Lateral Ankle Pathology

Lateral ankle pathology is one
of the most common issues facing
foot and ankle surgeons. Lateral
ankle sprains are typically treated
non-surgically and generally do well
with functional rehabilitation and
without need for surgical interven-
tion. Surgery is generally only con-
sidered with continued pain, insta-
bility, issues with proprioception,
or other pathology such as tendon
and cartilage injury. Understanding
the appropriate exam and imaging
modalities is a must. Once surgery
is planned, ankle arthroscopy has
been an indispensable adjunct, aid-
ing in diagnosis and management of

smaller incisions, or even ar-
throscopically. With bone anchors
and non-absorbable suture material,
rehabilitation is earlier and more
tolerated. These techniques have
also limited the need for the more
traditional secondary procedures as
well. Although there are still some
cases based on anatomy and history
that require such procedures, trying
to keep the repair anatomic may
provide better outcomes and limit
secondary osteoarthritis. As with
any surgery, one must take into
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consideration the entire pathology,
which may consist of tendon issues
or anatomic deformities that would
need to be addressed as well. The
lateral ankle is a complex series
of interactions and structures that
need to be respected to achieve the
best results. PM
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1) Which of the following ligaments is part of
the lateral ankle ligament complex?
A) Anterior inferior tibiofibular ligament
B) Calcaneal fibular ligament
C) Posterior inferior tibiofibular ligament
D) Anterior tibiotalar ligament

2) The calcaneal fibular ligament is tested during
physical exam by which technique?

A) Inversion stress

B) Eversion stress

C) External rotation

D) Anterior drawer

3) Which is the most common ligament injured
during a lateral ankle sprain?

A) Deltoid

B) Syndesmotic

C) Bifurcate

D) Anterior talofibular

www.podiatrym.com

4) Which foot type is commonly associated with
lateral ankle instability?

A) Pes planus

B) Pes cavus

C) Vertical talus

D) Pronated

5) Which of the following imaging modalities
would be appropriate for the initial evaluation of
an acute ankle sprain injury?

A) AP radiograph of the ankle

B) CT scan of the ankle

C) Ultrasound of the ankle

D) MRI of the ankle

6) Appropriate initial treatment for a lateral
ankle injury consists of which of the following?
A) AnKle joint steroid injection
B) Opioid pain management
C) Application of heat to the ankle
D) Semi-rigid ankle brace

Continued on page 135
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CME EXAMINATION

7) After failed non-operative management
of a lateral ankle injury, which associated
pathology would be best addressed with ankle
arthroscopy?

A) Ankle joint synovectomy

B) Peroneal tendon debridement

C) Deltoid ligament repair

D) CFL repair

8) Which is the most common injured nerve
during ankle arthroscopy?
A) Sural nerve
B) Medial dorsal cutaneous nerve
C) Intermediate dorsal cutaneous nerve
D) Saphenous nerve

9) Which of the following is an acceptable way

to anchor the ATFL to the distal fibula during
lateral ankle ligament repair?
A) 4.0 cannulated screw
B) Compression bone staple
C) Absorbable suture material through
bone holes
D) Mini bone anchor with non-absorbable
suture material

10) Which is an example of a secondary lateral

ankle ligament repair?
A) Open repair of anterior talofibular
ligament with bone anchors

B) Arthroscopic repair of anterior talofibular

ligament
C) Utilization of peroneus brevis for
ligament reconstruction

D) Open repair of calcaneal fibular ligament

with bone anchors
SEE ANSWER SHEET ON PAGE 137.
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