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Hip Arthroscopy and the Anterolateral Portal: Avoiding Labral
Penetration and Femoral Articular Injuries

Stephen Kenji Aoki, M.D., James Thomas Beckmann, M.D., and James Derek Wylie, M.D.

Abstract: Establishing the introductory viewing portal is a key step in hip arthroscopy. Most hip
arthroscopists initially gain access to the central compartment of the hip through the anterolateral
portal. Iatrogenic injury to the labrum or the femoral head chondral surface is a common yet
under-reported complication of the procedure. Instead of directing the needle toward the clear space
of the distracted joint, labral penetration can be minimized by directing the needle slightly antero-
inferior to the clear space, overlapping the superior femoral head. Femoral head scuffing can be
minimized by adjusting the position of the beveled needle and confirming a straight guidewire
trajectory before trocar placement. This technical note addresses surgical pearls to minimize iatro-
genic injury during initial central compartment access.
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The utility of hip arthroscopy has certainly in-
creased over the past decade. This procedure was

nitially used for diagnostic purposes and for simple
rocedures such as labral debridement and loose body
emoval. With an improved understanding of hip pa-
hology, hip arthroscopy has been increasingly used to
ddress intra-articular pathology including femoroac-
tabular impingement, internal snapping hip, and sev-
ral other conditions.

Hip arthroscopy has a difficult learning curve. Al-
hough the first documented hip arthroscopies were
erformed in the early 1900s, the utility of this pro-
edure is still in its infancy compared with other
rthroscopically treated joints.1 Currently, there is a
aucity of opportunities to learn the procedure be-
ause few residencies and fellowships offer adequate
raining in hip arthroscopy.
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One of the technical challenges encountered during
ip arthroscopy occurs with establishing the introduc-
ory portal. Although there are multiple approaches
escribed to access the hip,2-4 initial setup of the
nterolateral portal into the central compartment is
urrently the most common. Previously published
rawings and fluoroscopic figures appear to recom-
end aiming for the clear space of the distracted hip

oint when establishing this portal5-9 (Fig 1). This is
ypically accomplished under fluoroscopic assistance.
owever, without direct visualization of the hip joint,

here is a risk of iatrogenic injury to the labrum or
emoral head articular surface from the needle and
rocar. Strategies to minimize labral injury include
sing adequate distraction, joint distention, and tac-
ile feedback, as well as spinal needle repositioning
Video 1).

Despite strategies to protect the labrum during
nitial portal placement, risk of injury can be high.

recent study reported an iatrogenic labral punc-
ure rate of 20% (50 of 250).6 Initial spinal needle

placement is paramount to minimize iatrogenic in-
jury. An understanding of the 3-dimensional anat-
omy may explain a high rate of labral injury when
directing the initial portal toward the clear space.
When aiming for the clear space, anterior placement
is safe but posterior placement will penetrate the

labrum. Unfortunately, placement of a needle in the
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clear space on a fluoroscopic image only confirms
the superior/inferior location using a 2-dimensional
anteroposteriorly directed fluoroscopic image,
whereas the anteroposterior location can be difficult
to discern. Both of these positions will look the
same on an anteroposterior fluoroscopic image to
the surgeon. However, if the spinal needle is aimed to
overlap the superior dome of the femoral head, the
spinal needle will need to be positioned anterior to
the femoral head to allow access to the central
compartment and therefore positioned away from
the labrum (Fig 2). Thus this technique minimizes
the chances of iatrogenic labral injury in establish-
ing the introductory portal.

The purpose of this technical note is to specifi-
cally address initial anterolateral portal placement
to minimize iatrogenic injury to the labrum and
femoral head. It is believed that aiming for the clear
space puts the labrum at risk of penetration. The
steps to fluoroscopy-guided portal placement are
discussed, along with the rationale behind this tech-
nique. It is recommended that the initial spinal
needle be placed under fluoroscopic guidance in a
position overlapping the superior femoral head. By
doing this, labral penetration can be minimized.

FIGURE 1. Fluoroscopic image with the spinal needle aiming at
the radiolucent clear space in a right hip in the supine position. The
clear space is defined as the radiographic interval between the bony
structures of the superior femoral head and inferior edge of the
acetabulum. The labrum lies within this space but is not visualized
radiographically and is therefore at risk.
Femoral head injury can be minimized through
proper anterior-to-posterior placement by establish-
ing initial needle contact with the capsule just lat-
eral to the femoral head.

TECHNIQUE

The hip is first distracted by use of an appropriate
traction table. With adequate distraction, the hip
will create a vacuum sign. The foot is internally
rotated to compensate for anatomic anteversion of
the femoral neck. Dedicated hip arthroscopy instru-
ments (Smith & Nephew, Andover, MA) are used to
demonstrate this technique; however, this technique
can be accomplished with any cannulated system.
Required arthroscopic instruments include a cannu-
lated needle, guidewire, trocar, and 70° arthroscope.

The spinal needle is placed over the anterior thigh to
establish the insertion angle for the needle (Fig 3A).
Fluoroscopy is used to confirm a position overlapping
the superior dome of the femoral head (Fig 3B). Once
this angle is established, a marking pen is used to
maintain this angle as a guide. The cannulated needle
is then placed just anterior to the greater trochanter, in
line with the skin marking. The needle is initially
angled posterior approximately 10° to 15°, and the
needle is advanced through the skin and down to the
capsule. Once the capsule has been reached, a fluoro-

FIGURE 2. Traditional introductory portal trajectory along the
radiographic clear space (red dots) compared with a position an-
terior to the femoral head (yellow dot) and its relation to the

labrum.
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scopic spot is obtained to determine placement of the
needle. The needle should reproduce the same angle
aimed at a position to overlap the superior dome of the
femoral head. The needle is advanced to the hip cap-
sule, as signified by an increase in resistance. Before
capsular penetration, the needle should be located in a
position just lateral to the femoral head on the fluo-
roscopic image. This position helps establish initial
anteroposterior placement. The needle tip should also
be positioned away from the femoral head to minimize
scuffing (Fig 3C). It is then advanced through the
capsule with tactile feedback used to feel a give in
resistance while penetrating capsule. Once resistance
is diminished, one should be careful not to advance
the needle any further, because this increases the risk
of femoral head scuffing and anterior labrum penetra-
tion. On fluoroscopy, the air arthrogram will further
improve distraction once the vacuum seal is broken.
The spinal needle can be repositioned at this time if

needed. p
The guidewire is then inserted into the joint until
it makes contact with the medial wall of the ace-
tabulum. This ensures that the placement of the
portal is intra-articular. If the guidewire does not
enter the hip in a straight pathway, this signifies a
portal angle that is aimed too posteriorly, that is, the
guidewire trajectory changes as it comes into con-
tact with the superior femoral head (Fig 4A). The

uidewire should be repositioned slightly anteriorly
ntil a straight trajectory is obtained to minimize
emoral head scuffing (Fig 4B). The trocar is then
dvanced by use of a twisting motion through the
apsule until resistance decreases. Again, it is im-
ortant not to overly advance the trocar to minimize
femoral-sided injury (Fig 4C).
The 70° arthroscope is then inserted into the hip. It

s important to establish visualization of the capsular
riangle seen between the labrum and femoral head
Fig 5). Confirmation of this view ensures proper

FIGURE 3. Technique for establishing the anterolateral
portal, shown in a right hip in the supine position. (A)
Before insertion, a spinal needle is positioned by fluo-
roscopy with the desired trajectory marked. (B) The
spinal needle is inserted and directed anterior to the
femoral head to penetrate the hip capsule. (C) The bevel
of the spinal needle is directed away from the cartilag-
inous surface of the femoral head to prevent scuffing.
lacement of the anterolateral portal. To visualize the
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central compartment, the placement of the arthroscope
does not need to be advanced between the acetabulum
and femoral head. Of note, if the initial visualization
of the joint is more central and the labrum is blocking
visualization of the capsular triangle, this may repre-
sent penetration of the labrum and the portal should be
redirected. However, in our series labral penetration
has not occurred since moving the portal placement
toward the femoral head instead of the clear space. In
our experience this technique is particularly useful in

the over-covered, pincer-type hip.
Once portals have been established, a greater under-
standing of anterolateral spinal needle placement can be
gained by placing the arthroscope into the anterior portal.
The spinal needle can then be placed into the anterolat-
eral portal, and its position can be compared with fluo-
roscopic images. In Figure 6 the spinal needle is posi-
ioned between the labrum and femoral head in a safe
osition (Fig 6A) versus placement into a position just
efore labral penetration (Fig 6C). Corresponding fluo-
oscopic views are shown in Fig 6B and 6D, respec-

GURE 4. Confirmation of introductory portal positioning,
own in a right hip in the supine position. (A) Deflection of

guidewire indicates malpositioning of the portal that can
danger the femoral head. (B) Anteroposterior adjustment is
cessary, should this occur, until the wire passes smoothly
thout deflection along its trajectory through the capsule to

acetabulum. (C) After proper guidewire placement, the
ldinger technique is used to advance the trocar into the hip
nt.
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FIGURE 5. View from the introduc-
tory anterolateral portal in a right hip
in the supine position. The anterior
triangle of the capsule is clearly visu-
alized for secondary portal placement,
along with the femoral head, labrum,
and acetabular cartilage.
FIGURE 6. Anterolateral spinal needle position visualized from the anterior portal with corresponding fluoroscopic images in a right hip in the
supine position. (A) The spinal needle is aimed between the labrum and femoral head in a safe position. (B) Corresponding fluoroscopic image of

needle position. (C) The spinal needle is aimed at the labrum just before penetration. (D) Corresponding fluoroscopic image of needle position.
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DISCUSSION

In the literature there are many proposed technical
earls described to minimize iatrogenic injury during
ip arthroscopy. Labral penetration and femoral head
rticular injury are complications seen with initial
nterolateral portal placement. With fluoroscopy-
uided placement of cannulated needles during an-
erolateral portal positioning, the needles are often
imed toward the clear space of the distracted hip
oint. However, aiming toward the clear space in-
reases the potential of labral penetration. Placing the
eedle anterior at the level of the superior femoral
ead will reduce injury to the labrum. Although aim-
ng toward the femoral head may be worrisome with
egard to a femoral-sided injury, we have found this
ot to be the case. Avoiding over-insertion of the
annulated needle and trocar, as well as paying close
ttention to the trajectory of the guidewire, will min-

TABLE 1. Anterolater

quipment needed Distraction table, fluoroscopy
arthroscope

etup Use adequate distraction to cr
Internally rotate the foot to co

nterolateral portal
needle placement

The trajectory of the spinal ne
The needle should come into
The needle bevel should be tu
Tactile feedback is used to in

intra-articular injury).
An air arthrogram will confirm

uidewire placement The guidewire should be adva
Ideally, the guidewire trajecto
If the guidewire trajectory cur

position slightly more anter
rocar placement The trocar is advanced throug

to avoid iatrogenic injury.
0° Arthroscope view If correctly placed, the anterio

easily visualized.
If the anterior triangle is diffic

penetration may have occur
to improve positioning.
mize articular scuffing of the femoral head.
REFERENCES

1. Burman M. Arthroscopy or the direct visualization of joints: An
experimental cadaver study. J Bone Joint Surg Am 1931;13:
669-695.

2. Horisberger M, Brunner A, Herzog RF. Arthroscopic treatment
of femoroacetabular impingement of the hip: A new technique
to access the joint. Clin Orthop Relat Res 2010;468:182-190.

. Simpson J, Sadri H, Villar R. Hip arthroscopy technique and
complications. Orthop Traumatol Surg Res 2010;96:S68-S76.

. Dienst M, Seil R, Kohn DM. Safe arthroscopic access to the
central compartment of the hip. Arthroscopy 2005;21:1510-
1514.

. Byrd JW. Avoiding the labrum in hip arthroscopy. Arthroscopy
2000;16:770-773.

. Badylak JS, Keene JS. Do iatrogenic punctures of the labrum
affect the clinical results of hip arthroscopy? Arthroscopy 2011;
27:761-767.

7. Boyle JR, Silva JA, McMillan S, Busconi BD. Mechanics of hip
arthroscopy. Clin Sports Med 2011;30:285-292.

. Bond JL, Knutson ZA, Ebert A, Guanche CA. The 23-point
arthroscopic examination of the hip: Basic setup, portal place-
ment, and surgical technique. Arthroscopy 2009;25:416-429.

. Domb B, Hanypsiak B, Botser I. Labral penetration rate in a

rtal Placement Pearls

Description

, cannulated needle, guidewire, cannulated trocar system, 70°

vacuum sign.
ate for femoral neck anteversion.
ould overlap the superior femoral head.
ontact with the capsule in a position lateral to the femoral head.
avoid scuffing of the femoral head.
needle through the capsule (do not overly advance to avoid

tra-articular position.
ntil it contacts the medial wall of the acetabulum.
ld be straight.
eriorly (bouncing off the femoral head), then redirect the

mprove the position and minimize articular injury.
apsule using tactile feedback; do not overly advance the trocar

lar triangle, labrum, acetabulum, and femoral head should be

view, the portal may be aimed too posteriorly and labral
direct the initial needle further down on the femoral head side
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