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Technical Note With Video Illustration

Anteromedial Portal Technique for the Anterior Cruciate
Ligament Femoral Socket: Pitfalls and Solutions

James H. Lubowitz, M.D.

Abstract: Creating the anterior cruciate ligament (ACL) femoral socket using the anteromedial (AM)
portal technique has advantages. Furthermore, the technique is ideal for anatomic double-bundle
(particularly posterolateral bundle) and all-inside ACL techniques. However, although the AM portal
technique has advantages, the learning curve is steep when making the transition from familiar,
transtibial reaming to the AM portal technique for ACL femoral tunnel creation. Complications and
challenges are many when learning the AM portal technique. The purpose of this technical note is to
describe tips and pearls for surgeons contemplating the transition to the AM portal technique for the
ACL femoral socket. Key Words: Anterior cruciate ligament—Anteromedial portal technique—
Transportal Guide—All inside—Retroconstruction—Double bundle.
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reating the anterior cruciate ligament (ACL) fem-
oral socket using the anteromedial (AM) portal

echnique has advantages (Table 1). Furthermore,
he technique is ideal for anatomic double-bundle
particularly posterolateral bundle) and all-inside ACL
echniques. Originally described by Bottoni et al.,1,2

he technique was well characterized by Harner et al.3

n Arthroscopy in 2008. A testament to the advantages
f this previously obscure technique is found in Ar-
hroscopy journal citations. In the last 3 years, we
ave identified 4 references to the AM portal tech-
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ique for ACL femoral tunnel creation in 2006,3-7 6 in
007,4-13 and 17 in 2008.14-30

However, although the AM portal technique has
dvantages, the learning curve is steep when making
he transition from familiar, transtibial reaming to the
M portal technique for ACL femoral tunnel creation.
Complications and challenges are many when learn-

ng the AM portal technique and include (1) very short
ockets (or accidental, inadequate socket length result-
ng in bicortical reaming); (2) socket blowout along
he back wall of the lateral femoral intercondylar
otch; (3) distal and/or inferior exit of the Beath pin
rom the lateral thigh (approaching the dangerous
egion of the peroneal nerve); (4) difficultly seating
he femoral endoscopic aimer because of impingement
etween the instrument and the lateral wall of the
ntercondylar notch; (5) inability to maintain the po-
ition of a properly seated aimer when the knee is
rought into the requisite, hyperflexion position; (6)
ifficulty bringing the acorn reamer over the Beath pin
nd through the AM portal with the knee in hyper-
exion, because hyperflexion causes the portal to

ighten; (7) difficulty avoiding iatrogenic damage to
he cartilage of the medial femoral condyle as the
corn reamer is advanced over the Beath pin in the

yperflexed knee; (8) difficulty passing the reamer
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96 J. H. LUBOWITZ
ver the Beath pin because of a bend in the pin when
he knee slips out of hyperflexion; (9) difficulty visu-
lizing the reamer because of ingress of the fat pad,
hich also occurs when the acorn reamer is advanced
ver the pin in hyperflexion; (10) difficulty maintain-
ng the position of the arthroscope (generally held by
n assistant) in the hyperflexion position; (11) diffi-
ulty visualizing the depth markings on the acorn
eamer despite proper arthroscope positioning during
ocket creation, because of the combination of ream-
ng debris and poor flow of arthroscopic fluid, which
ccurs in hyperflexion; and (12) difficulty with graft
r fixation device passage or placement (Table 2). In
ummary, the learning curve when making the transi-
ion from the transtibial, femoral reaming technique to
M portal reaming of the femoral ACL socket is

raught with difficulties and can be frustrating.
The purpose of this technical note is to describe tips

nd pearls for surgeons contemplating the transition to
he AM portal technique for the ACL femoral socket.

GENERAL PRINCIPLES

First, some surgeons recommend creating an acces-
ory AM portal for viewing the femoral footprint.
lthough this is not required, it is highly recom-
ended that the AM portal used for reaming the femur

e carefully placed. The portal should be as inferior
close to the tibia) as possible, with the caveat that
irect visualization with a spinal needle is recom-
ended to avoid placing the portal too inferior, which

ould damage the anterior horn of the medial menis-
us. In addition, the portal should be balanced so as to

TABLE 1. Advantages of AM Portal Technique for ACL
Femoral Socket Creation

ocket placement unconstrained as compared with transtibial
portal placement

ssential for all-inside ACL retroconstruction using tibial
sockets without full tunnels

ssential for anatomic placement of posterolateral ACL femoral
socket during double-bundle ACL reconstruction and usually
required for anatomic AM femoral socket during double-
bundle reconstruction

or femoral cannulated interference screw fixation option,
ensures parallel socket and screw angle (no divergence)
because reaming and screwing are via same (AM) portal
elpful in revision situations where prior high, anterior,
misplaced femoral sockets may be avoided because pre-
existing transtibial femoral sockets are approached at a
different reaming angle
e as medial as possible for more perpendicular ream-
D

ng of the lateral wall of the intercondylar notch, yet
ot so medial that the Beath pin or reamer will damage
he cartilage of the medial femoral condyle. Again,
irect visualization by use of a spinal needle is help-
ul.

Next, surgeons should note that the “o’clock” posi-
ion is relative to knee flexion angle and commonly
efers to a knee flexion angle of 90°. However, knee
yperflexion of far greater than 90°—generally max-
mal hyperflexion—is required when reaming the fem-
ral socket through the AM portal to avoid femoral
racture, back wall blowout, short tunnels, or neuro-
ascular injury. As stated previously, it is often diffi-
ult to position the endoscopic aimer with the knee in
yperflexion, and it also may be difficult to bring the
eamer over the Beath pin in the hyperflexed position.
hus, as will be described, the aimer, pin, and reamer
ust be brought into the joint with the knee at 90°;

hen, the knee is hyperflexed after the pin and reamer
re in position. A key pearl is that the Beath pin and
eamer may be brought into the joint as a composite,
r “couple,”31 allowing the reamer flutes to be placed
round and beyond the medial femoral cartilage. This
omposite at 90° technique minimizes the challenges
nd risks that occur when a surgeon attempts to place
he reamer over the Beath pin with the Beath pin

TABLE 2. Challenges and Risks of AM Portal Technique
for ACL Femoral Socket Creation

hort or bicortical sockets
ocket blowout along back wall of lateral femoral intercondylar
notch
istal and/or inferior exit of Beath pin from lateral thigh
endangers peroneal neurovascular structures
ifficultly seating a femoral endoscopic aimer (designed for
transtibial technique) because of impingement between
instrument and lateral wall of intercondylar notch

nability to maintain position of properly seated aimer in knee
hyperflexion position
ifficulty bringing acorn reamer over Beath pin and through AM
portal in knee hyperflexion position because of portal
tightening in hyperflexion
ifficulty avoiding iatrogenic damage to cartilage of medial
femoral condyle as acorn reamer is advanced over Beath pin
in hyperflexion
ifficulty passing reamer over Beath pin because of a bend in
pin when knee inadvertently slips out of hyperflexion
ifficulty visualizing reamer because of ingress of fat pad when
acorn reamer is advanced over Beath pin in hyperflexion
ifficulty with arthroscopic viewing position in hyperflexion
ifficulty visualizing depth markings on acorn reamer because
of reaming debris plus poor flow or difficult viewing position
in hyperflexion

ifficulty with graft or fixation device passage or placement
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97AM PORTAL TECHNIQUE FOR ACL FEMORAL SOCKET
lready drilled (transfemoral) and with the knee in
yperflexion (Table 2).
In summary, (1) use a low medial portal, but not too
edial; (2) mark the centrum of the femoral tunnel
ith the knee at 90° flexion; (3) position the “com-
osite” (Beath pin within reamer) at 90° flexion; and
4) hyperflex, pin, and ream.

TECHNIQUE

reserve Back Wall

Conservative selection of the appropriate increment
f aimer offset is essential for avoiding a thin back
all. Back wall blowout is a risk because, in extreme
nee hyperflexion (required to avoid neurovascular
njury and ensure proper tunnel length), the socket
ay be parallel to the true back wall of the intercon-

ylar notch. Thus a guide increment ensuring a sub-
tantial back wall (2 to 3 mm) should be considered.
or example, for a 9-mm-diameter reamer, cautiously
elect a 7-mm-offset Transportal Guide (TPG) (Ar-
hrex, Naples, FL) to ensure a 2.5-mm back wall (7
m offset – [9/2] � 2.5 mm back wall). In addition to

voiding back wall blowout, surgeons seeking a more
anatomic” single-bundle ACL femoral footprint may
nd that a thicker back wall allows them to better
osition the socket between the AM and posterolateral
undle footprints.

ark Centrum of Femoral Socket

Mark the centrum of the planned femoral socket
efore the knee is hyperflexed. This allows familiar
0° knee flexion position visualization of the true back
all of the notch, o’clock position. This also allows

IGURE 1. The Transportal Guide is a femoral, endoscopic aimer
esigned for the AM portal technique for ACL femoral socket
reation. A 30° angled offset tip (arrow) minimizes impingement
f the body of the aimer against the lateral wall of the intercondylar
otch, which occurs when a standard aimer is used via the AM
ortal. Because the tip is angled, the guide must be fully seated
gainst bone to ensure accuracy to 1 mm increment reproduction of
ack wall thickness. The angled offset tip also allows a controlled,
nterior trajectory of the guide pin or divergence of sockets for
ouble-bundle ACL reconstruction. A final modification is a longer
ffset tip, required to stabilize the guide over the back wall of the
otch if used in a position of extreme knee hyperflexion.
nspection and review of a precise position before
w
T

eaming, which—in the opinion of the author—justi-
es an extra surgical step.
Standard, femoral endoscopic aimers have been de-

igned for the transtibial technique. A Transportal
CL Femoral Guide or TPG aimer (Arthrex) is de-

igned to facilitate the AM portal technique for the
CL femoral socket (Fig 1). In the familiar 90° knee
exion position, the TPG is brought through the AM
ortal and seated at the 10-o’clock position for a right
nee or 2-o’clock position for a left knee (Fig 2). A
.4-mm drill-tipped guide pin, or Beath pin, is brought
hrough the TPG and impacted into the lateral wall of
he notch at the centrum of the femoral socket to a
epth of 3-5 mm by use of a mallet (Fig 3). The pin is
hen removed with a Kocher clamp, the position of
he mark is inspected, and precise placement of the
ark is confirmed from 1 or more portals (Video 1

online only, available at www.arthroscopyjournal.
rg], Fig 4).

lace Composite Reamer Preloaded With Beath Pin

Once the surgeon is satisfied with precise place-
ent of the mark, the appropriate diameter acorn

eamer is loaded on a Jacobs chuck, but not yet
oaded on a power reamer. Rather, a Beath pin is
hen preloaded, within the reamer. Next, the com-
osite (reamer preloaded with Beath pin) is placed
ia the AM portal in the familiar 90° flexion posi-
ion. At 90° (as opposed to hyperflexion), the portal
s not too tight, and fat pad ingress can be avoided.

IGURE 2. Arthroscopic anterolateral portal view of left (L) knee
howing complete seating of TPG at 2-o’clock position on lateral

all of femoral intercondylar notch via AM arthroscopic portal.
he arrow marks the angled offset tip.

http://www.arthroscopyjournal.org
http://www.arthroscopyjournal.org


I
t
m
v

t
B
(

U

l
f

f
“
t
a
i
m
B
N
t
s

K

s
p
s
m
i

c
a

F
s
w

F
s
B
p
o
a
(
t
d
B
t

F
s
p
a
c

98 J. H. LUBOWITZ
n addition, at 90°, it is simple to slip the flutes of
he reamer around and past the cartilage of the
edial femoral condyle under direct arthroscopic

isualization in an unconstrained manner, as well as

IGURE 5. Arthroscopic anterolateral portal view of left (L) knee
howing “composite” acorn reamer (red arrow) preloaded with
eath pin (blue arrow) and placed via AM arthroscopic portal at
reviously marked centrum of ACL femoral socket on lateral wall
f femoral intercondylar notch at 2-o’clock position. With the knee
t the familiar 90° flexion position, the flutes of the unconstrained
Beath pin not yet seated) reamer may be placed around and past
he medial femoral condylar cartilage, avoiding iatrogenic cartilage
amage, which may occur when placing the reamer over a seated

IGURE 3. Arthroscopic anterolateral portal view of left (L) knee
howing Beath pin (arrow) brought through TPG (at 2-o’clock
osition on lateral wall of femoral intercondylar notch via AM
rthroscopic portal) and impacted into lateral wall of notch to mark
entrum of ACL femoral socket.
d
eath pin (reamer constrained) or which may occur when placing

he reamer after knee hyperflexion.
o avoid iatrogenic cartilage damage, because the
eath pin has not yet been drilled into a constrained

transfemoral) position (Fig 5).

se Reamer as Guide Pin Sleeve

As above, before the Beath pin guides the cannu-
ated reamer, the reamer serves as a guide pin sleeve
or the Beath pin.

With the knee remaining at the comfortable and
amiliar 90° flexion position, the reamer is used as a
Beath pin sleeve,” and the Beath pin is slid through
he reamer until the point of the Beath pin is seen to be
ccurately seated at the marked centrum (Fig 5). Crit-
cally, once the pin is seated, the operating surgeon
ust maintain pressure to ensure that the tip of the
eath pin does not slip from the anatomic position.
ow, before reaming, the reamer is seated on bone;

he reamer will continue to serve as the Beath pin
leeve. Lastly, the knee is hyperflexed.

nee Hyperflexion and Camera Position

A pearl learned by trial and error is that the arthro-
copic camera should be positioned superior to the
in-reamer composite, looking down (Fig 6); this po-
ition and view are relatively easy for an assistant to
aintain both during the hyperflexion maneuver and

n the hyperflexion position.
Once positioned, the assistant must maintain both

amera position plus knee hyperflexion during pinning
nd reaming. Meticulous composite preparation as

IGURE 4. Arthroscopic anterolateral portal view of left (L) knee
howing marked centrum (arrow) of ACL femoral socket on lateral
all of femoral intercondylar notch at 2-o’clock position.
escribed previously makes this step simple and re-
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99AM PORTAL TECHNIQUE FOR ACL FEMORAL SOCKET
roducible. Lastly, the assistant must be reminded that
nee position must be rigidly maintained to avoid
ending the Beath pin.

rilling Angle

The Beath pin drilling angle determines the angle of
he femoral socket. This is important to achieve ade-
uate socket length, as well as to ensure that the pin
voids neurovascular structures.

After the previously mentioned steps, the pin, acorn
eamer, camera, and knee should be in the proper
osition. A drill drives the Beath pin through the
emur and out the anterolateral thigh.

A key advantage of the composite is that the
eamer, acting as a Beath pin guide sleeve, may be
ggressively levered down against the anterior horn of
he medial meniscus via the low AM portal. This
nsures more superiorly angled egress of the Beath pin
ut of the anterolateral thigh. As stated previously,
his achieves dual goals of steering away from the
eroneal nerve and creating a longer socket length.
ext, because the reamer is already in position (com-
osite), the drill may be removed from the Beath pin
nd a power reamer may be chucked to the acorn
eamer without additional steps or fiddle-factor. Fi-
ally, the ACL femoral socket is reamed through the

IGURE 6. Arthroscopic anterolateral portal view of left (L) knee
howing “hyperflexion view.” With the knee in extreme hyperflex-
on, the camera is positioned superiorly in the notch, allowing the
rthroscopic surgeon to look down at the fluted head of an acorn
eamer placed on the lateral wall of the femoral intercondylar notch
t the 2-o’clock position via the AM arthroscopic portal (arrow).
M portal.
s
n

etermining Socket Depth

Even with perfect position of the arthroscope, dif-
culty visualizing and reading the 5-mm laser-marked
epth markings on the acorn reamer may occur be-
ause of the combination of reaming debris and poor
ow of arthroscopic fluid, which occurs in hyperflex-

on. A pearl is to read the laser marks by use of direct
isualization of the marks as they pass the AM portal
t the skin. This is reliable when the arthroscopic view
s obscured.

lace a Femoral Graft-Passing Suture

The free ends of a suture loop are loaded on the
eath pin, which is advanced out of the anterolateral

high. The femoral graft-passing suture loop is left in
he femoral socket for later retrieval and graft passage
Fig 7). Knee extension may change the position of
he graft-passing suture loop, so a pearl is that a
urgeon should maintain an adequately long loop as
he knee is returned to the 90° position. Alternatively,
he loop may be secured outside the portal with a
emostat until the tibia is prepared and the surgeon is
eady to retrieve the femoral graft-passing suture loop
nd pass the graft.

raft Passage and Fixation

Because the socket is drilled in hyperflexion, hy-
erflexion thus aids passage of the graft and/or sus-
ensory fixation buttons. For femoral interference
crew fixation, hyperflexion guarantees absolutely

IGURE 7. Arthroscopic anterolateral portal view of left (L) knee
howing femoral graft-passing suture loop (blue) positioned in
CL femoral socket for later retrieval and graft passage. The
ocket was created on the lateral wall of the femoral intercondylar
otch at the 2-o’clock position via the AM arthroscopic portal.



p
p
s

n
m
m

t
c
n
i
t
r

b
a
fl
m
c
p
a
t

1

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

100 J. H. LUBOWITZ
arallel screw placement, an advantage of the AM
ortal reaming technique when compared with tran-
tibial reaming plus AM portal screwing.

CONTRAINDICATIONS

Because knee hyperflexion is required for this tech-
ique, a relative contraindication to this technique is
orbid obesity because the patient’s body habitus
ay preclude deep knee flexion.

CONCLUSIONS

The AM arthroscopic portal technique for creating
he ACL femoral socket has many advantages. In
ontrast to transtibial drilling, the AM portal tech-
ique allows unconstrained femoral socket position-
ng, which is essential for surgeons making a transi-
ion to all-inside retroconstruction or double-bundle
econstruction.

The learning curve for the AM portal technique may
e steep, but marking the centrum of the tunnel using
TPG aimer while the knee is in the familiar 90°

exion position will insure anatomic tunnel place-
ent. In addition, placing a Beath pin within reamer

omposite while the knee is in the familiar 90° flexion
osition, before subsequent knee hyperflexion, will
id surgeons making the transition to the AM portal
echnique.
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