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 Geographic Zone Method to Describe Intra-articular Pathology in
Hip Arthroscopy: Cadaveric Study and Preliminary Report

Victor M. Ilizaliturri Jr, M.D., J. W. Thomas Byrd, M.D., Thomas G. Sampson, M.D.,
Carlos A. Guanche, M.D., Marc J. Philippon, M.D., Bryan T. Kelly, M.D., Michael Dienst, M.D.,

Rodrigo Mardones, M.D., Paul Shonnard, M.D., and Christopher M. Larson, M.D.

Purpose: Our purpose was to develop an alternative method to divide the acetabulum and femoral
head into different zones based on anatomic landmarks clearly visible during arthroscopy to facilitate
reporting the geographic location of intra-articular injuries. Methods: Two vertical lines are posi-
tioned across the acetabulum aligned with the anterior and posterior limits of the acetabular notch.
A horizontal line is positioned aligned with the superior limit of the notch perpendicular to the
previous lines. The lines divide the acetabulum into 6 zones. Numbers are assigned to each zone in
consecutive order. Zone 1 is the anterior-inferior acetabulum. The numbers progress around the notch
until zone 5 is assigned to the posterior-inferior acetabulum. Zone 6 is the acetabular notch. The same
method is applied to the femoral head. Six experienced hip arthroscopists were instructed in the zone
and clock-face methods and were asked to identify and describe the geographic locations of lesions
at the acetabular rim, acetabular cartilage, and femoral head in the same cadaveric specimen. Results:
The zone method was more reproducible than the clock-face method in the geographic description
of intra-articular injuries on the acetabulum and the femoral head. Conclusions: Among a group of
expert hip arthroscopists, the zone method was more reproducible than the clock-face method.
Clinical Relevance: The presented method divides the acetabulum into 6 different zones based on
the acetabular notch. The zones are the same for right- and left-side hips. The same method is applied
for the femoral head allowing, for the first time, a geographic description of pathology. Key Words:
Hip arthroscopy—Topographic description—Articular lesions.
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34 Arthroscopy: The Journal of Arthroscopic and Related
iterature regarding hip arthroscopy has increased
greatly in the past few years.1 An established

ethodology that follows a precise surgical technique
as made hip arthroscopy safe and reproducible,2 al-
owing more surgeons to routinely perform this pro-
edure.3 The hip joint is roughly spherical in shape,
ut its orientation does not fit neatly into the sagittal,
xial, or coronal planes. This makes the geographic
ocumentation of intra-articular lesions challenging.
Given that an increasing number of studies in the

iterature are seen as a result of the growing number of
urgeons performing this procedure, a method to uni-
ormly report the precise location of intra-articular
njuries may be needed. Traditionally, the clock-face
ethod has been used to topographically report intra-

rticular lesions of the acetabulum.4 It is more com-
lex, however, to apply this method to the femoral
ead. Although the clock-face method is easy to un-

erstand, there are some problems related to it: Sup-
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535GEOGRAPHIC ZONE METHOD
osing the 12-o’clock position is at the most lateral
cetabular rim and 6 o’clock is at the middle of the
ransverse ligament; in the case of a right hip, the
nterior acetabulum is located between 1 and 5
’clock. For a left hip, the anterior acetabulum is
ocated between 7 and 11 o’clock. The clock face can
e artificially inverted for a left hip, which may be
onfusing for some surgeons. When the clock-face
ethod is used, the 12-o’clock position is usually

ocated at the most lateral and superior part of the
cetabular rim and the 6-o’clock position is at the
iddle of the ligamentum transversum. Perception of

hese positions may be altered during the arthroscopic
rocedure as a result of acetabular inclination and
nteversion.

Our purpose was to develop an alternative method
o divide the acetabulum into different zones based on
natomic landmarks clearly visible during arthros-
opy. We used these zones to describe the topographic
ocation of intra-articular lesions. The same zone
ethod was then applied to the femoral head. Our

ypothesis was that the zone method is more repro-
ucible for topographic description of articular inju-
ies on the acetabular side in hip arthroscopy than the
lock-face method. We also propose that the same
one method can be successfully applied to the fem-

IGURE 1. Right hip zones. The acetabular zones are to the left.
wo vertical lines are drawn by use of the anterior and posterior
otch walls as a reference. A horizontal line is drawn at the top of
he acetabular notch. These lines divide the acetabulum into 6
ifferent zones. Progressive numbers are assigned to each one of
he zones, starting with number 1 at the anterior-inferior zone.
umber 6 is assigned to the acetabular notch. The femoral head is

o the right of the picture. The dashed line indicates the area that
orresponds to the acetabular notch. Lines are positioned following
he pattern of the lines used for the acetabulum. The head is
resented dislocated in an “open-book fashion”; therefore the head
s a “mirror image of the acetabulum.” The numbers are assigned
o each zone in a progressive fashion, starting with number 1 at the
nterior-inferior head. Number 6 is assigned to the area corre-
ponding to the acetabular notch. Zone 6 contains the ligamentum
eres. In the femoral head, zones 2, 4, and 5 are subdivided into 3
reas: medial (M), superior (S), and lateral (L).
ral head.
t
a

METHODS

The acetabulum was divided into 6 different zones
y use of the acetabular fossa as the principal land-
ark. Two vertical imaginary lines that follow the

nterior and posterior limits of the acetabular fossa
ivide the acetabulum into 3 sections. A horizontal
ine perpendicular to the previous lines is placed at the
uperior limit of the fossa dividing the acetabulum
nto a superior and inferior half. As a result, the
cetabulum is divided into 6 zones. The anterior-
nferior zone is zone 1, anterior-superior is zone 2,
id-superior is zone 3, posterior-superior is zone 4,

osterior-inferior is zone 5, and mid-inferior is zone 6.
one 6 is the acetabular fossa (Fig 1). Each one of

hese lines is also positioned on the acetabular rim
ividing the rim into 6 zones that correspond to the
reviously described zones. On the rim, zone 6 cor-
esponds to the ligamentum transversum. The same
ystem was then applied to the femoral head. The area
hat corresponds to the acetabular fossa is positioned
n the femoral head around the ligamentum teres, and
he same imaginary lines are then positioned on the
emoral head following the same pattern that was used
or the acetabulum. On the head, zones 2, 3, and 4 are
ubdivided into medial, superior, and lateral (Fig 2).
he lateral subdivision corresponds to the uncovered

IGURE 2. Left hip zones. The acetabular zones are to the left.
wo vertical lines are drawn by use of the anterior and posterior
otch walls as a reference. A horizontal line is drawn at the top of
he acetabular notch. These lines divide the acetabulum into 6
ifferent zones. Progressive numbers are assigned to each one of
he zones, starting with number 1 at the anterior-inferior zone.
umber 6 is assigned to the acetabular notch. The femoral head is

o the right of the picture. The dashed line indicates the area that
orresponds to the acetabular notch. Lines are positioned following
he pattern of the lines used for the acetabulum. The head is
resented dislocated in an “open-book fashion”; therefore the head
s a “mirror image of the acetabulum.” The numbers are assigned
o each zone in a progressive fashion, starting with number 1 at the
nterior-inferior head. Number 6 is assigned to the area corre-
ponding to the acetabular notch. Zone 6 contains the ligamentum

eres. In the femoral head, zones 2, 4, and 5 are subdivided into 3
reas: medial (M), superior (S), and lateral (L).
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536 V. M. ILIZALITURRI ET AL.
ortion of the femoral head in a neutral position. The
ssignment of numbers for the acetabulum (Fig 3) and
emoral head (Figs 4 and 5) is always the same.
herefore anterior-inferior is always zone 1 for both

ight and left sides.

pplication Study

Six surgeons who are experienced in hip arthroscopy
Master Instructors assembled for the Arthroscopy As-
ociation of North America hip course) performed diag-
ostic arthroscopy of the central compartment in a
adaveric hip specimen. Lesions on the acetabular carti-
age, acetabular rim, and femoral head were previously
ositioned in the specimen by one of the authors. Each of
he Master Instructors evaluated the central compartment
f the specimen and was asked to describe the position

IGURE 3. (A) Right hemipelvis model and (B) left hemipelvi
orresponds to the anterior-inferior acetabulum; zone 2, anterior
osterior-inferior; and zone 6, acetabular notch.
f each lesion on the acetabular side using both the i
lock-face and zone systems. For the lesion on the
emoral head, they were asked to describe its position
sing the zone system. Each of the Master Instructors
as instructed in the use of both systems before ex-

mining the specimen.
We used a right-side cadaveric hip specimen,
hich was positioned supine with traction. Arthro-

copic hip examination was done independently by
ach of the Master Instructors using the anterolat-
ral and direct anterior portals. On the acetabular
ide, a linear cartilage lesion close to 1 cm in length
as made with a spinal needle on the posterior-

uperior acetabulum. A radial labral tear was made
t the anterior-inferior rim. On the femoral head, a
inear cartilage lesion close to 1 cm in length was
ade at the anterolateral femoral head. Each exam-

el. The acetabulum has been subdivided into 6 zones. Zone 1
or; zone 3, central superior; zone 4, posterior-superior; zone 5,
s mod
-superi
nation was observed by one of the authors, who
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537GEOGRAPHIC ZONE METHOD
ertified that the correct lesion was identified by the
xaminers and recorded the observations.

tatistical Analysis

A reliability analysis of the observations for both
he acetabular cartilage lesion and the labral lesion
as performed. Because the zone system has only 6
robable areas of topographic location of the lesions
nd the clock-face method has 12 hours that can each
e subdivided into minutes, the clock-face method
as superimposed onto the zones for the statistical

nalysis. Therefore in our observations (right hip
pecimen) hours between 1:01 and 3:00 corresponded
o zone 2, 3:01 to 5:00 corresponded to zone 1, 5:01 to
:00 corresponded to zone 6, 7:01 to 9:00 corre-
ponded to zone 5, 9:01 to 11:00 corresponded to zone
, and 11:01 to 1:00 corresponded to zone 3.

RESULTS

Every observer was able to identify the correct
esion on the acetabular cartilage, the labrum, and the
emoral head. On the acetabular side, the acetabular
artilage lesion was described as being in zone 4 by 4
bservers, and 2 observers indicated that the lesion
as between zones 3 and 4. When the clock-face

FIGURE 4. (A
6 zones aroun
ligamentum tr
anterior-superi
superior femo
ligamentum te
zones 2, 3, and
ethod was applied to the same acetabular cartilage m
esion, one observation was made at 9 o’clock, one at
1, one at 12, one at 10, one at 9:30, and one at 1.
very observer described a different time. When the

abral lesion was described, every observer positioned
t in zone 1. With the clock-face method, the lesion
as described as being at 4 o’clock by 3 observers, at
by 2 observers, and at 3:30 by 1 observer (Table 1).
The cartilage lesion at the femoral head was posi-

ioned by every observer at zone 2. Four observers
etermined that the lesion was at zone 2L (2 lateral)
nd 2 observers said it was at zone 2S (2 superior).

Overall, 36 possible observations (6 zones and 6
bservers) were done for each lesion on the acetabular
ide. By use of the zone method for acetabular carti-
age lesions, considering uninjured and injured zone
bservations, the inter-item correlation coefficient was
.943, with an � reliability coefficient (Cronbach) of
.962 (0.971 with standardized items) (P � .0001).
or the adapted-to-zones clock-face method, the inter-

tem correlation coefficient was 0.934, with an � re-
iability coefficient (Cronbach) of 0.950 (0.966 with
tandardized items) (P � .0001).

For the labral lesion, the inter-item correlation co-
fficient was 1.0 and the � reliability coefficient
Cronbach) was 1.0 because every observer positioned
he lesion in zone 1. For the adapted clock-face

view of right proximal femur model. The head has been divided into
projection of the acetabular fossa (with a dotted line around the
um [LT]). Zone 1 is the anterior-inferior femoral head; zone 2,
ral head; zone 3, central superior femoral head; zone 4, posterior-
; zone 5, posterior-inferior femoral head; and zone 6, area around
Superior view of right proximal femur model. The 3 subdivisions of
presented: medial (M), superior (S), and lateral (L).
) Front
d the
ansvers
or femo
ral head
res. (B)
ethod, the inter-item correlation coefficient was 0.96
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538 V. M. ILIZALITURRI ET AL.
nd the � reliability coefficient (Cronbach) was 0.94,
oth with P � .0001.

DISCUSSION

The clock-face method has been used as the stan-
ard for describing intra-articular hip pathology on the
cetabulum and the acetabular rim. When used ade-
uately, it places the 6-o’clock position at the center
f the ligamentum transversum and the 12-o’clock
osition on the most lateral aspect of the rim opposite
o the 6-o’clock position.4 Perception of the 6-o’clock
osition may be altered arthroscopically because of
atient positioning, as well as acetabular anteversion
nd inclination. The main problem with the clock-face
ethod is that the position of the hours is not the same

or the right and left acetabula. This can be compen-
ated for by artificially altering the position of the
ours for the left hip,4 which can be confusing for
ome surgeons. The other option is to accept the
ifferent hours for left and right acetabula. The zone
ethod divides the acetabulum into 6 zones. Percep-

ion of the location of each one of the zones is not
ffected by patient positioning or acetabular antever-
ion and inclination because it is based on the acetab-
lar fossa. The numeric order of the zones is not
ffected when applied to a left or right acetabulum

FIGURE 5. (A
6 zones aroun
ligamentum tr
anterior-superi
superior femo
ligamentum te
zones 2, 3, and
ecause number 1 is always assigned to the anterior-
O

nferior zone; number 2, the anterior-superior zone;
umber 3, the central superior zone; number 4, the
osterior-superior zone; number 5, the posterior-infe-
ior zone; and number 6, the acetabular fossa. This
ethod was also applied to the femoral head with

eliability and reproducibility and, to our knowledge,
s the first method for geographic description of fem-
ral head lesions.
The location of intra-articular lesions in the hip may

elp define a particular pathologic process and may
ave implications for prognosis.4-6 Adequate topo-
raphic description of these lesions is important for
edical records as well as data collection.

t view of left proximal femur model. The head has been divided into
projection of the acetabular fossa (with a dotted line around the
um [LT]). Zone 1 is the anterior-inferior femoral head; zone 2,
ral head; zone 3, central superior femoral head; zone 4, posterior-
; zone 5, posterior-inferior femoral head; and zone 6, area around
Superior view of left proximal femur model. The 3 subdivisions of
presented: medial (M), superior (S), and lateral (L).

TABLE 1. Observations

Acetabular Lesion Labral Lesion

Zone
Method

Clock-Face
Method

Zone
Method

Clock-Face
Method

bserver 1 Zone 4 9 Zone 1 4
bserver 2 Zone 4 11 Zone 1 4
bserver 3 Between zones

3 and 4
12 Zone 1 3

bserver 4 Between zones
3 and 4

10 Zone 1 3

bserver 5 Zone 4 9:30 Zone 1 3:30
) Fron
d the
ansvers
or femo
ral head
res. (B)
bserver 6 Zone 4 1 Zone 1 4
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539GEOGRAPHIC ZONE METHOD
The weaknesses of this study are that the zone
nd clock-face methods were only evaluated by a
mall number of hip arthroscopy experts who were
ery experienced in using the clock-face method
nd contributed to the development of the zone
ethod. Differences between the methods may be
ore evident if evaluated by less educated observ-

rs. Only a right hip specimen was evaluated when
he cadaveric study was performed because we
anted to use the clock-face method in the best

onditions (without the problem of left-side hours).
ifferences may also be more evident if the evalu-

tions are performed in a left hip. A future study
ill include observations in left and right specimens
ade by less experienced observers.

CONCLUSIONS

We describe a simple and reproducible method for
eographic location and description of intra-articular
esions in the hip joint that was designed and approved

y consensus of a panel of hip experts. Among a
roup of expert hip arthroscopists, the zone method
as more reproducible than the clock-face method.

Acknowledgment: The authors thank Dr. Saul Renan
eon for the statistical analysis of this report.
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