Arthroscopic Management of Cam
type Femoro-acetabular
Impingement

A Thesis
Submitted for Partial Fulfillment of M.D. Degree
in Orthopaedic Surgery

By

Mohamed Amr Hassan Mahmoud Hemida
M.B.B.Ch
M.Sc. of Orthopaedic Surgery- Faculty of Medicine
Ain Shams University

Supervised by

Professor of Orthopaedic Surgery
Faculty of Medicine -~Ain Shams University

Assistant Professor of Orthopaedic Surgery
Faculty of Medicine -Ain Shams University

Assistant Professor of Orthopaedic Surgery
Faculty of Medicine -Ain Shams University

Dr. Ahmed Hany Khater

Lecturer of Orthopaedic Surgery
Faculty of Medicine -Ain Shams University

Faculty of Medicine
Ain Shams University
2018



i\,

.“\

N,
N -.

2ol ]

g
i Sl

25
oS

d
~

N/425
£)
"./'

2
“

-
~

s
>

A
3
’\
..o\,v
0
)
2D X
455
<
‘
§
)

=
\) =03
RER
.\‘. 94&7

i,
\)

2

2

/h\/glxg —
== 4

N
SVEI

>
.Avw 05<
.‘.,

]

SN

i
©

o p/

y\;
7~

A

be
~
S

7
\
2

-

(S

\’I
PN

7
-~

/7

[)

%

el
S

L)
o
5

’
2
w/
;é‘i:‘
T

rd
e
(d

”»
/
7/
2

24
32

5
(d

~
}
ww.QuranHQ.com



Achnowledgement

First of all, I would like to expgsstj} deep gratitude to

ALLAH for his care and generosity throughout my [ife.

I would liRe to express my sincere appreciation to Prof. Dr. Ahmed
Mohamed El Saeed, Professor of Orthopaedic Surgery, Faculty of Medicine —
Ain Shams University, for his Reen supervision, guidance and his overwhelming
support that has been of great help throughout this work, I really have the honor
to complete this work under his supervision.

No words can express my deepest gratitude, thanks and gratefulness
to Dr. Amr Ahmed Abd Elrahman, Assistant Professor of Orthopaedic
Surgery, Faculty of Medicine —Ain Shams University, for his enthusiastic support,
continuous encouragement, valuable scientific advices, and great help through
out of the accomplishment of this work, It would be impossible to count all the
ways that he has helped me to operate most of cases of this study.

I would liRe to express my deep thanks to Dr. Ahmed Mostafa Kotb,
Assistant Professor of Orthopaedic Surgery, Faculty of Medicine —Ain Shams
University, for his sincere help, encouragement, continuous guidance and valuable

advice.

I would [like also to thank with all appreciation Dr. Ahmed Hany
Khater, Lecturer of Orthopaedic Surgery, Faculty of Medicine —Ain Shams
University, for the efforts and time he has devoted to accomplish this worR,

To my beloved family for all support they have given to me.

TS Mohamed Amr Hassan Mahmoud Hemida

J




Contents

List of Contents

Subject Page No.
List of AbBreviations ..........cccoeevviiiiiiiiic i, i
List of TableS........ooovvviiiiiiiiiieei, i
List Of FIQUIES.......vvveeiiee e W
List Of Charts..........covvviiiiiiiiiece e, X
LISt OF CaSES ... o Xi
INtrodUCTION ..uvvveiiccc e 1
AIM of the WOrK.........ccooeeeiiiiiiiie, 5
Review of Literature
Arthroscopic anatomy of Hip joint......................... 6
Pathophysiology of Femoro-acetabular
Impingement.............ccc 13
DIagNOSIS. . uvvviiiieeeeee e 23
Surgical technique of Hip Arthroscopy................ 44
Complications of Hip Arthroscopy ...................... 62
Patients and Methods..............cccccvvieeii, 74
RESUITS .. 87
Case Presentation............ccevvvviiiiiiiiieeeeceeeiiee e 98
DISCUSSION ...ttt e e e e 114
Summary and Conclusion ..............ccccccvvvieieeeeeeeenn, 127
RETEIFENCES .. .o 131

Arabic SUMMaAry ..........c.ooiii —_




List of Abbreviations

List of Abbreviations

Abbr. Full-term

IFL

IT band
LCP
LSF

LT
MHHS
MRA
MRI
MSF
OA

: Alpha Angle

. Anterior Labrum

- Anterior offset ratio

. Anteroposterior

. Anterior superior iliac spine

: Computed Tomography

: Deep Venous Thrombosis

. Flexion, Abduction, External Rotation
. Flexion, Adduction, Internal Rotation
: Femoroacetabular Impingement

: Femoral Head

: Femoral Neck

- lliofemoral ligament

- lliotibial band

: Legg-Calve-Perthes

: Lateral synovial fold

. Ligamentum Teres

: Modified Harris Hip Score

. Magnetic Resonance Arthrography
: Magnetic Resonance Imaging

: Medial synovial fold

: Osteoarthritis




List of Abbreviations

PAO : Periacetabular osteotomies

PFL : Pubofemoral ligament

SCFE : Slipped Capital Femoral Epiphysis
TAL : Transverse Acetabular Ligament
THA : Total Hip Arthroplasty

THR : Total Hip Replacement

VAS : Visual Analogue Scale

Z0 : Zona orbicularis




List of Tables

List of Tables
Table No. Title Page No.

Table (1): Use of Radiographic Imaging to Assess
the Proximal Part of the Femur .................... 31

Table (2):  Potential complications that are associated
with arthroscopic procedures in and

around the hip joint ..........ccocoeeiiiiie, 63
Table (3):  Preoperative patient sheet..............ccccocc.. 75
Table (4):  Modified Harris Hip Score ...........ccccccevveeene 77
Table (5): Demographic data distribution of the

SEUAY GrOUP....vveeeeiieee e 88
Table (6):  Side distribution of the study group.............. 88
Table (7-a): Preoperative Alpha Angle measurements

of the study group.......ccccoeevveeeiiieeiiee e, 90
Table (7-b): Preoperative Anterior Offset

measurements of the study group.................. 89

Table (8-a): Post-operative Alpha Angle
measurements of the study group.................. 94

Table (8-b): Post-operative Anterior Offset
measurements of the study group.................. 93




List of Figures

List of Figures

Figure No. Title Page No.
Figure (1): Arthroscopic view of (a) Cotyloid fossa (b)
Acetabulum ... 7
Figure (2): Acetabular FOSSa ... 7
Figure (3): Arthroscopic view of acetabular labrum ............ 8
Figure (4): Arthroscopic view femoral head with 30-
degree arthroSCOPE. ......ccvvvvrvriiniieniesiee e 9
Figure (5): View inferomedially from the anterior portal

demonstrates where the inferior aspect of the
anterior labrum (L) becomes contiguous with
the transverse acetabular ligament (TAL)
below the ligamentum teres (LT). ...cccovvvvvriinnne 10

Figure (6): Arthroscopic photo of the peripheral
compartment showing the relationship of
the zona orbicularis with the iliofemoral
ligament (A) and the pubofemoral ligament ..... 11

Figure (7): Ap view of the hip showing iliofemoral and
pubofemoral ligaments. Posterior view of the
hip demonstrating ischiofemoral ligament............. 12
Figure (8): Types of FAI, Cam, Pincer and mixed type ..... 14
Figure (9): Some causes of Cam type Femoroacetabular
IMPINGEMENL. ..o 16

Figure (10): AP view of the hip of a 21-year-old malewith
history of a right SCFE when he was 13
years old and underwent pinning fixation. ....... 18

Figure (11):  C-Sign of Femoro-acetabular Impingement ..... 24
Figure (12): FADDIR test "Anterior Impingement test"....... 27

iv



Figure (13):
Figure (14):
Figure (15):
Figure (16):
Figure (17):
Figure (18):
Figure (19):
Figure (20):
Figure (21):
Figure (22):
Figure (23):
Figure (24):
Figure (25):
Figure (26):
Figure (27):

Figure (28):

Figure (29):

List of Figures

FABER test "Patrick’s test” .........c.cccoevvivennnnn. 29
Palpation of IT band in lateral position. ........... 30
Anteroposterior view of pelvis * ...................... 32
Frog lateral VIEW. ..o 33
90° DUNN VIEBW. ..eovieiieeiecie e e sie e 35
A5° DUNN VIBW. oottt 36
The false-profile view of the right hip .............. 37
Radiographs demonstrating a spherical
femoral head and a femoral head with a
Perthes-like deformity ...........cccoovvieiieiie i, 38
Alpha angle measurement in frog lateral
VIBW ittt 39
Head neck offset measurement in cross
table lateral View. ..........cccoooviiniiniiniiiee, 40
Three-dimensional CT  reconstructions
showing various cam-type deformities. ............ 41
Secondary radiological findings of FAI. A,
B) Herniation pit. C) labral tear..............c.......... 42
The operating table setup with a perineal
foam post and traction setup. .........ccceevevverirenne. 45
Room setup in supine position while doing
hip arthroSCOPY ..cvovvveiiiiicece e 46
Intraoperative photo showing provisional
skin markings for portal placement. .................. 48
Anatomy of anterior, anterolateral and
postero-lateral portal............cccooeviiiiniinnininnn, 48
Anterior portal pathway/relationship to

lateral femoral cutaneous nerve, femoral
nerve, and lateral circumflex femoral artery. .... 50




Figure (30):
Figure (31):
Figure (32):
Figure (33):
Figure (34):

Figure (35):

Figure (36):

Figure (37):

Figure (38):

Figure (39):
Figure (40):

List of Figures

Antero-lateral portal pathway/relationship to
superior gluteal nerve. .........cccevevevieecie e 50

Posterolateral portal pathway/relationship to
the sciatic nerve and superior gluteal nerve. ....51

Anteroposterior (AP) fluoroscopic view of a

ANt NP, o 53
Arthroscopic view of a right hip from the
anterolateral portal.............ccccooveviiiiiiiciecece 54

A capsulotomy is performed by connecting
the anterior and anterolateral portals. ................ 54

(A) Arthroscopic view from the posterolateral
portal (B) Demonstrated are the posterior
acetabular wall (PW), posterior labrum (PL),
and the femoral head (FH). ......ccoooovvviiiiiiieinns 55

View inferomedially from the anterior
portal demonstrates where the inferior
aspect of the anterior labrum (L) becomes
contiguous with the transverse acetabular
ligament (TAL) below the ligamentum teres

(A) The operative area remains covered in
sterile drapes while the traction is then
released and the hip flexed 45 degrees. (B)
Position of the hip without the overlying
ArAPE. ioiieeece e 58

(A) Peripheral compartment viewing
medially (B) Demonstrated are the femoral
neck (FN), medial synovial fold (MSF), and
the zona orbicularis (ZO). ....cccoevvvvviviiiiiiienn. 59

Peripheral compartment viewing superiorly ..... 59
An AP radiograph is unremarkable ................... 61

Vi



Figure (41):

List of Figures

Incomplete shaving. The arrows show the

residual bump deformity ..........cccoeveveviv e, 67
Figure (42):  Anterior Impingement test (FADDIR).............. 76
Figure (43):  Visual Analogue Scale (VAS score) ................. 76
Figure (44-a): Alpha angle measurement ...........cccccocvviieniennnne 78
Figure (44-b): AOR measurement ..............cceeevivinieniennns 78
Figure (45):  Computed Tomography (3D) showing Right

Cam LeSION....ccviiiiieieic e s 79
Figure (46):  MRI Showing Right Cam Lesion...................... 79
Figure (47):  a) traction table. b) well-padded perineal

POSE .ttt 80

Figure (48):
Figure (49):

Figure (50):

Figure (51):

Figure (52):

Figure (53):

Figure (54):

C-Arm view of Right hip after distraction ........ 81

Anatomy of Anterior and Anterolateral
POMAl.....coeeee e 81

C-Arm pictures showing Nitinol wire hitting
the acetabulum of left hip and portal dilator
in the central compartment. ..........ccccovevvienennns 82

Assessment of central compartment of Right
D, e 83

Arthroscopic view of central compartment of
Right hip from anterolateral portal with
debridement of degenerated labrum using
radiOTrEQUENCY ..o 83

Arthroscopic view of central compartment
of Right hip from anterolateral portal with
inter-portal capsulotomy using
radiofreqUENCY .....cccvevvee e 84

Assessment of peripheral compartment of left
hip, Cam exposure with osteochondroplasty
of the Cam IESION. ......covvevrricrrre e, 85

vii



Figure (55):

Figure (56):

Figure (57):

Figure (58):

Figure (59):

Figure (60):
Figure (61):
Figure (62):

Figure (63):

Figure (64):

Figure (65):

Figure (66):

List of Figures

Left) PXR frog lateral view of Right hip
showing Anterior Cam lesion. Right) C-arm
image, frog lateral view of Right hip showing
adequate Anterior Cam osteochondroplasty

with restoration of AOR. ..., 85
Plain X-Ray AP and lateral view showing
right Cam 1eSIoN ........cooeviiiiiiiee 90

Frog lateral Plain X-Ray showing
anterolateral Cam lesion pre and post-
operative osteochondroplasty. ..........cccccevveinnnne 92

Preoperative PXR AP view with left Cam
J€SION .o 99

Preoperative PXR frog lateral view with
alpha angle 58 and decreased AOR on left

NP e 99
CT 3D reconstruction showing anterolateral
hump on left NP ..o 100
Arthroscopic  view after Cam osteo-
Chondroplasty ........ccooveiiieniniieee s 101

Postoperative AP view of left Cam
osteochondroplasty ..........cceevveveeicniniencniens 102

Postoperative frog lateral view of left Cam
osteochondroplasty showing alpha angle 43
degrees and restoration of Anterior Offset

RALIO ..o 102
6 weeks Postoperative AP and frog lateral
view of left Cam osteochondroplasty.............. 103

Final Postoperative AP and frog lateral view
of left Cam  after  arthroscopic
osteochondroplasty........ccccceeeeeiieeniecvee i 103

Preoperative PXR AP view showing healed
SCFE of left hip after pinning insitu ............. 105

viii



Figure (67):

Figure (68):
Figure (69):
Figure (70):
Figure (71):

Figure (72):

Figure (73):
Figure (74):
Figure (75):
Figure (76):

Figure (77):

List of Figures

Preoperative PXR frog lateral view showing
residual hump after pinning in situ of left
hip SCFE with alpha angle of left hip

MEASUIING 64 ....oovviiiiiiieiee e 105
CT left hip showing penetrating screw intra-
ArTICUIAr ... 106
Arthroscopic view of A) protruding screw,
B) Chondral degeneration ...........cccccceevvveinnns 106
Arthroscopic view of femoral head neck
junction after Cam osteochondroplasty........... 107
Post-operative PXR AP VIEW ........cccccevvveinenne. 107

Post-operative PXR Cross table lateral view
after Cam osteoplasty showing restoration
OF AOR ..o 108

Preoperative PXR AP VIEW ........cccceeveiveiieenne. 111

Preoperative PXR frog lateral view showing
left Cam lesion with alpha angle measuring

58 AEQIeeS....ccvveeciee e 111
CT 3D showing anterior hump overhead
NECK JUNCLION ... 112
Arthroscopic view of Bucket handle tear A)
Before reduction, B) After reduction .............. 112
Post-operative PXR AP and lateral view
after Cam Osteoplasty ..........cccoevvveiiieiinninnn, 112

ix



List of Charts

List of Charts

Chart No.

Chart (1): Gender distribution of the patients.................. 87
Chart (2): Affected side distribution of the patients......... 88

Chart (3): 3D column Chart showing the distribution
of etiology of Cam lesion in the study

Chart (4): Pie Chart showing the distribution of intra-
articular pathology in the study group............. 89

Chart (5): 3D column Chart showing Pre-operative
VAS, postop VAS at 6 weeks and 1 year
follow UPp VAS......coo e, 93

Chart (6): 3D column Chart showing Pre-operative
mHHS, postop mHHS at 6 weeks and 1
year follow up mHHS. ..., 93

Chart (7): 3D Column chart compare between mean
pre and post-operative alpha angle.................. 94

Chart (8): 3D Column chart compare between mean

Chart (9): 3D column chart showing average surgical
time and traction time of the cases in the
SEUAY GrOUP ..eeeeeiieee e 96




List of Cases

List of Cases

Case No. Title Page No.
CaSE (1) .eveieiee et 98
CASE (2) rrrreeiiieee et 104
CASE (3) .rrvreiriieee e 110

Xi



