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ISKSAA (International Society for Knowledge for Surgeons on Arthroscopy and Arthroplasty) is a society of orthopaedic 
surgeons from around the world to share and disseminate knowledge, support research and improve patient care in 
Arthroscopy and Arthroplasty. We are proud to announce that ISKSAA membership is approaching the 1750 mark ( 
India & Overseas ) making it the fastest growing Orthopaedic Association in the country in just 5 years of its inception .  
With over 335000 hits from over 159 countries on the website www.isksaa.com & more and more interested 
people joining as members of ISKSAA, we do hope that ISKSAA will stand out as a major body to provide opportunities 
to our younger colleagues in training, education and fellowships.  
 

Our Goals……… 

 To provide health care education opportunities for increasing cognitive and psycho-motor skills in Arthroscopy 
and Arthroplasty 

 To provide CME programs for the ISKSAA members as well as other qualified professionals. 
 To provide Clinical Fellowships in Arthroscopy and Arthroplasty 
 To provide opportunities to organise and collaborate research projects 
 To provide a versatile website for dissemination of knowledge 

ISKSAA Life Membership 

The membership is open to Orthopaedic Surgeons, Postgraduate Orthopaedic students and Allied medical personal 
interested in Arthroscopy & Arthroplasty. 

Benefits of ISKSAA Life membership include…. 
• Free Subscription of ISKSAA’s official , SCOPUS INDEXED , EMBASE INDEXED peer reviewed , online scientific 

journal Journal of Arthroscopy and Joint Surgery ( JAJS ).  
• Eligibility to apply for ISKSAA’s Prestigious Fellowship Programme. We have finalised affiliations with 

ESSKA , ISAKOS , BOA , BASK , BOSTAA , BESS , Edge Hill University at  Wrightington and FLINDERS MEDICAL 
CENTRE , IMRI AUSTRALIA to provide more ISKSAA Fellowships in India , UK , USA ,  Australia and Europe . 
We have offered over 300 Clinical Fellowships as of date including 54 in ISKSAA 2014 , 40 in ISKSAA 
2015 , 63 in ISKSAA 2016 , 55 in ISKSAA 2017 & 20 in ISKSAA 2018 and over 50 ISKSAA 
Wrightington MCh Fellowships from 2014 to 2018 . 

• We have initiated ISKSAA JOD & ISKSAA WHA paid fellowship programs from 2017 for 2 months based 
in Australia . 

• The next round of 100 ISKSAA fellowships interviews will be in ISKSAA BESS 2019 in March 2-3rd 
2019 for 2019 and 2020 at New Delhi along with the ISKSAA Wrightington MCh Fellowships . 

• We had offered 60 1 week ISKSAA certified Fellowships from 11th – 15th June & 25-29th June 2018 for 
ISKSAA members registered for ISKSAA LEEDS 2018 on a first come first basis . 

• Only as a life member , you can enjoy the benefit of reduced Congress charges in ISKSAA BESS UK 2019 
being held at New Delhi , India .  

• Member’s only section on the website which has access to the conference proceedings and live surgeries of 
ISKSAA 2012 , 2013 , 2014 & 2016 along with a host of other educational material . 

• Important opportunity for interaction with world leaders in Arthroscopy & Arthroplasty . 
• Opportunity to participate in ISKSAA courses and workshops 

 
 
To enjoy all the benefits & privileges of an ISKSAA member, you are invited to apply for the Life 
membership of ISKSAA by going to the membership registration section of the website and entering all 
your details electronically. All details regarding membership application and payment options are 
available on the website (www.isksaa.com) 
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ISKSAA 2019 FELLOWSHIPS… 
( 100 CLINICAL FELLOWSHIPS FOR 2019 & 2020 )  

 
We are happy to announce 100 Clinical Fellowships for ISKSAA 2019 Congress ranging 
from 2 weeks to 1 month in India and Abroad ( UK , USA , Australia & Europe ) only for 
ISKSAA Life members . ISKSAA members who attend the ISKSAA BESS UK 2019 Congress as 
a registered delegate will be eligible . If you are presenting a Paper at ISKSAA 2019 , it will 
count as bonus points in your favour . ISKSAA has laid out marking criteria for 
shortlisting of the candidates . EXPONENTIAL WEIGHTAGE IS GIVEN FOR JAJS 
SUBMISSIONS & PUBLICATIONS . The short listed candidates will attend an interview 
during ISKSAA 2019 after which the fellows for both 2019 and 2020 will be announced . This 
will be a second opportunity to apply for the 2019 fellowships for all those who missed 
coming to Leeds , UK . Applications for Fellowships are now open from 1st November 2018 
and will close on 15th January 2019 . These fellowships will be focussed on Arthroscopy & 
Arthroplasty and Sports Medicine and most of them will be Visitations and will be partly to 
fully funded .  
 
IMPORTANT FACTS ABOUT THE FELLOWSHIPS : 

• Only ISKSAA members who have registered for ISKSAA 2019  will be 
eligible . So it is better to register earlier for early bird discounts .  

• Members who satisfy the following criteria will be preferred for the ISKSAA 
International Fellowships 
• Submission or publication of an article in JAJS . 
• Completed an ISKSAA Indian Fellowship  
• Earlier membership of ISKSAA  
• Presenting a paper/poster at ISKSAA BESS UK 2019 Congress . Last date 

for Abstract Submission is 31st December 2018 .  
 
ISKSAA has already awarded over 300 such Fellowships to its members in the last 5 
years in over 25 Centres of excellence in Australia , New Zealand , UK , USA , Europe , 
South Africa & India since February 2013 and testimonials of previous fellows are on the 
fellowship section at website www.isksaa.com . They can be viewed at 
http://isksaa.com/isksaa_fellows_testimonmials.php .  
 
The Fellows are encouraged to document their travel with a report of the experience to 
present at the next ISKSAA Congress as well as submit a publication in Journal of 
Arthroscopy and Joint Surgery ( JAJS ) .  
 
Further details on the proposed Fellowships and updates can be seen on the 
Fellowships Section of www.ISKSAA.com .   
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ISKSAA – Wrightington International Training Fellowships leading to 
MCh degree ( 2019 ). 

Interested candidates are invited to apply for a unique opportunity for post-
graduate education and subspecialist training in the UK  

1. The interested candidates are encouraged to look at the University 
website link . The programme is aimed at motivated candidates who wish 
to come to UK to obtain 2-3 years of clinical experience, specialist 
surgical training and an MCh degree from Wrightington Hospital and 
Edge Hill University. 

2. Initial application should be via email. Just send updated CV , photo along 
with 2 satisfactory recommendation letters from current / recent trainer to 
ISKSAA president at isksaafellowships@gmail.com. This will serve as an 
initial screening to judge eligibility. The last date for applications is 10TH

February 2019 . 
3. The interviews are slated for 3rd March 2019 during ISKSAA BESS UK 2019 

in New Delhi .  
4. Having cleared the IELTS exam before the interviews will be of 

advantage for final selections .  
5. The Clinical posts would start in August 2019 / 2020 although if 

candidates were to be interested for Aug 2020 and August 2021 start, 
they could still apply.  

6. The MCh course is at the Edge Hill University and although most of the 
payment for the course can be made along the way in installments over 
the 2 years, there would be an initial Commitment of £17,500 to be made 
to secure the place before the formalities with Royal colleges and GMC are 
commenced at this End. The salary scales are detailed with the 
information sheet as well. 

 There will be two posts per year as the "Wrightington - ISKSAA MCh 
Fellowship". There would be an assured Wrightington placement
during the 2-year UK rotation via this stream . 

.                            
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Aims and Scope
Journal of Arthroscopy and Joint Surgery (JAJS) is committed to bring forth scientific manuscripts in the form of original research articles, current concept 
reviews, meta-analyses, case reports and letters to the editor. The focus of the Journal is to present wide-ranging, multi-disciplinary perspectives on the 
problems of the joints that are amenable with Arthroscopy and Arthroplasty. Though Arthroscopy and Arthroplasty entail surgical procedures, the Journal 
shall not restrict itself to these purely surgical procedures and will also encompass pharmacological, rehabilitative and physical measures that can prevent or 
postpone the execution of a surgical procedure. The Journal will also publish scientific research related to tissues other than joints that would ultimately have 
an effect on the joint function.

Author inquiries
You can track your submitted article at http://www.elsevier.com/track-submission. You can track your accepted article at http://www.elsevier.com/trackarticle. 
You are also welcome to contact Customer Support via http://support.elsevier.com 
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of the Authors, whilst allowing the continued use of the material by the Author for scholarly communication.
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Research paper

Potential damage to the femoral neurovasculature during approach to
the hip
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a b s t r a c t

Introduction: Femoral neurovascular injury is an uncommon, but potentially devastating complication
following surgical approaches to the hip. The intraoperative misplacement of the anterior acetabular
retractor is the most commonly cited mechanism for this injury yet there is no gold standard for a proper
insertion location in the literature We examined the course of the femoral neurovasculature about the
hip to identify safest location for retractor insertion and furthermore demographic populations who are
at-risk for injury due to a decreased distance between the hip joint and the femoral neurovasculature.
Methods: A total of 100 non-pathologic hip magnetic resonance imaging (MRI) studies from adult pa-
tients were included. Patients were chosen at random from our medical center's digital radiographic
archive and their demographic data recorded. Mean distances between the anterior acetabular wall and
the femoral artery were measured at three axial levels (acetabular dome, superior iliopectineal ridge, and
inferior iliopectineal ridge).
Results: Our data showed the femoral neurovascular structures pass closer in proximity to the acetabular
wall as they progress distally about the hip. An average direct separation distance of 40.1mmwas seen at
the acetabular dome while measurements at the inferior iliopectineal ridge demonstrated an average
distance of 20.5mm. Additionally, statistically significant (p< 0.05) decreases in distances between ac-
etabulum and femoral neurovasculature were found in patients that were female, >45 years-old, <1.7m,
and <75 kg.
Discussion: By undertaking a large-scale MRI evaluation of the femoral neurovasculature about the hip,
not only were we able to approximate the location of the femoral neurovascular bundle as it passes the
hip joint, but also the safest location for insertion of anterior acetabular retractors at the level of the
acetabular dome or above in close proximity to the bony cortex. Additional care should be taken placing
retractors in patients when demographic risk factors including female gender, age >45 years old, stature
<1.7m, and body mass <75 kg are present.

© 2018 Published by Elsevier, a division of RELX India, Pvt. Ltd on behalf of International Society for
Knowledge for Surgeons on Arthroscopy and Arthroplasty.

1. Introduction

An estimated 400,000 þ total hip arthroplasties (THA) will be
performed yearly throughout the United States by the year 2026.1

And while THA has repeatedly been shown to be a highly suc-
cessful procedure,2,3 it is not completely free from risk. Neural and
vascular injuries occur in 0.09%e3.7% and 0.1%e0.2% of primary
THAs respectively.4 Femoral neurovascular injury is an uncommon,
but potentially devastating complication of THA. These injuries can
cause lower extremity weakness, chronic pain or parenthesis, pa-
ralysis, amputation, and in rare cases even death.4e6 A variety of
possible mechanisms have been identified as sources for these in-
juries including hematoma formation, cement extrusion and nerve
lengthening.4,7 However, the misplacement of anterior acetabular
retractor around the acetabulum is the most commonly cited
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source of injury in the literature.7e10

Despite this known and established risk, literature has sparse
examinations concerning the course of the femoral neurovascular
structures about the acetabulum or the proper location for retractor
placement. Additionally, most of the research in this area has been
performed on cadaveric specimens.9 In an effort to improve
anatomic understanding and surgical technique, the present study
sought to define the location of the neurovascular bundle as it re-
lates to the acetabulum in living human subjects without altering
tissue tension, tissue fluid content or structure displacement that
would all occur from cadaveric dissection studies. Our secondary
goal was to investigate the impact of patient demographic factors
on the course of the femoral neurovascular bundle in relation to the
acetabulum.

2. Methods

After obtaining Institutional Review Board approval, we retro-
spectively reviewed our medical center's Picture Archiving and
Communication Software (PACS) (General Electric Medical Sys-
tems, Milwaukee,WI) for all magnetic resonance imaging studies of
the hip performed from February 2001 to February 2015. In an
attempt to include natural variation of hip anatomy a total of 100
patients were randomly selected for inclusion. Patients were
required to be 18-years or older for inclusion into this study. Pa-
tients with hip pathologies that altered anatomic relationships,
such as a history of tumor, fracture, or any evidence of prior hip
surgery were excluded. Patients were de-identified and compiled
in a database with demographic information including gender, age,
height, weight, and ethnicity.

Utilizing our PACS system, side-by-side mid-coronal and axial
MRI images were generated. To localize the femoral bundle we
elected to measure the distance from the acetabular ridge to the
femoral artery, the nearest portion of the femoral neurovascular
bundle.11 The location of the femoral artery was examined at three
cross-sections about the acetabulum: at the level of the acetabular
dome, superior iliopectineal ridge, and inferior iliopectineal ridge
[Fig. 1]. For each axial level, the distances between the femoral
artery and the lateral-most aspect of the anterior acetabular wall
were recorded in anteroposterior (AP), mediolateral (ML), and
vector (V) directions. In the ML direction, if the femoral artery
appeared lateral to the anterior acetabular wall it was defined as a

negative distance [Fig. 2].
Demographic information for each patient in the study was

gathered from our medical center's electronic medical record
(Powerchart, Cerner Corporation, Kansas City, MO). Recorded data
included patient gender, ethnicity, age, height, and weight nearest
to the time of the MRI scans. In an attempt to identify demographic
groups where the femoral neurovasculature courses closer to the
acetabulum, we utilized the average age, height and weight, of our
patient cohort, and compared the mean distances for patients
above and below themean. Genders differences were also included.
Thus the demographic risk factors we examined were male v fe-
male gender, age greater than vs. less than 45 years old, stature
greater than vs. less than 1.7m, and body mass greater than vs. less
than 75 kg.

Two physician reviewers, an orthopaedic surgeon and a radiol-
ogist, evaluated all MRIs. Inter-rater reliability was determined for a
random sample of 20 patients between the reviewer and a second
author. A kappa value was calculated for this value. Statistical
analysis for demographic comparison was performed using Stu-
dent's independent t-test. All statistics were calculated using SPSS
software version 22 (IBM corporation, Chicago, IL).

3. Results

The study population included 31 males and 69 females. The
mean patient age was 44.7 years old (range 18e83). The mean
patient height and weight were 1.69m (range 1.31e1.98) and
74.7 kg (range 47.8e136.1), respectively. The breakdown in eth-
nicities was 3 Asian, 14 Hispanic, 16 Caucasian, and 67 African-
American patients [Table 1].

After AP, ML, and V measurements were collected at each axial
level and mean distances calculated, we observed the location of
the femoral neurovascular bundle coursed nearer to the anterior
acetabular wall, as it passed inferiorly. Examining our distances at
the acetabular dome and moving inferiorly to the superior and
inferior iliopectineal ridge, we see the AP distances were 22.1mm,
14.9mm, and 17.0mm; ML distances were 33.2mm, 7.3mm, and
0.3mm; V distances were 40.1mm, 21.6mm, and 20.5mm
respectively [Table 2].

Additionally, we were able to identify statistically significant
(p< 0.05) reductions in a collection of mean AP, ML, and V distances

Fig. 1. Coronal MRI of the hip demonstrating the locations of the three axial cuts
utilized for the examination of the femoral neurovascular bundle; these levels included
the acetabular dome, superior iliopectineal ridge and the inferior iliopectineal ridge.

Fig. 2. Axial MRI of the hip with lines drawn to demonstrate methodologies for the
measurement of the AP, ML, and V distances from the anterior acetabular wall to the
femoral artery.
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between the femoral neurovasculature and the acetabulum be-
tween each of our demographic groups of interest (female gender,
age >45 years old, stature <1.7m, and body mass <75 kg) when
compared to their counterpart [Table 3].

The testing for the weighted Kappa coefficient yielded a strong
inter-rater reliability (k¼ .919, 95% CI: 0.81e1.0).

4. Discussion

Although rare, neurovascular injury is a known risk of THAs.
This injury can occur with any approach to the hip7,8,12e17with the
highest incidence of femoral neurovascular injury seen with mal-
positioning of anterior acetabular retractors.7e10 This may be

appreciated more frequently in surgeons who transition to an un-
familiar approach. Observed in young residents and as many sur-
geons trained in the posterior or lateral approaches are seen
transitioning to the direct anterior approach as it gains popularity.

Between neurologic and vascular injuries in THAs, neurologic
impairment occurs more commonly, being reported in 0.09%e3.7%
of cases for primary THAs and up to 7.6% for revisions.4 When post-
operative neuropathy does transpire, the peroneal nerve was
shown to be the most commonly injured followed by the femoral
and sciatic nerves.13,15,18 One study showed 54.1% of nerve injuries
post-THAs affected the peroneal nervewhile the femoral and sciatic
nerves were affected 24.6% and 21.3% of cases respectively (injuries
to the obturator, superior gluteal and lateral femoral cutaneous
nerves have been reported but are exceedingly rare).4,19,20 The
primary etiology for injury of the femoral nerve has been shown to
be the insertion of an anterior acetabular retractor along the
anterior acetabular rim at an incorrect plane or to an incorrect
depth.8e10

In comparison, vascular damage during THAs occurs less
frequently, in only 0.1%e0.2% of cases, but is more emergent in
nature.21,22 The vessels most frequently injured are the external
iliac and femoral arteries and while arterial damage was similarly
due most frequently to retractor placement, direct laceration,
thermal injury from polymerization heat, and tearing due to
prosthesis were all documented sources of vessel damage.9,21

To our knowledge, this is the first large cohort magnetic reso-
nance imaging study with 100 patients assessing the relationship
between the femoral neurovascular bundle and the osseous land-
mark of the acetabular ridge. Cadaver studies have demonstrated
that the closer the neurovascular bundle is in proximity to the ac-
etabulum, the greater the risk of encroachment by surgical
instrumentation during hip arthroplasties.8,9 Our study showed the
course of the femoral bundle could dangerously approach the
anterior wall of the acetabulum, particularly at the inferior IP ridge
where the femoral artery had a mean distance of 20.5mm from the
acetabular ridge. Applying this data, anterior retractor placement
should err superiorly and hug the wall of the acetabulum; moving
inferiorly puts the femoral neurovasculature at risk.23

Table 1
Patient demographic distribution.

Demographic N (%) Mean

Gender
Male 31 e

Female 69
Ethnicity
Asian 3 e

Hispanic 14
Caucasian 16
African-American 67

Age (years)
18-30 25 44.7
31-45 29
46-60 24
60þ 22

Height (meters)
<1.6 12 1.69
1.6 28
1.7 26
1.8 26
>1.8 8

Weight (kg)
<50 6 74.7
50-75 43
75-100 35
>100 16

Table 2
Mean distances from the anterior acetabular wall to the femoral artery.

Location Anteroposterior Distance (mm) Mediolateral Distance (mm) Vector Distance (mm)

Acetabular Dome 22.1 (range 10.7e36.9) 33.2 (range 21.6e48.3) 40.1 (range 27.3e59.0)
Superior Iliopectineal Ridge 14.9 (range 4.7e25.0) 7.3 (range �5.9 - 31.0) 21.6 (range 12.5e43.7)
Inferior Iliopectineal Ridge 17.0 (range 4.3e27.1) 0.3 (range �13.8 - 11.7) 20.5 (range 11.4e31.9)

Table 3
Statistically significant (p< 0.05) decreases in the mean AP, ML and/or V distances between the femoral neurovascular bundle and the anterior acetabular wall are shown
where present by demographic groupings and axial level of measurement.

Location Anteroposterior Distance (mm) Mediolateral Distance (mm) Vector Distance (mm)

Gender (Female vs. Male)
Acetabular Dome e 31.6 vs. 36.9 (p< 0.001) 38.0 vs. 44.9 (p< 0.001)
Superior Iliopectineal Ridge 14.2 vs. 16.2 (p< 0.05) 6.2 vs. 9.8 (p < 0.01) 20.1 vs. 25.0 (p< 0.001)
Inferior Iliopectineal Ridge 16.2 vs. 18.6 (P < 0.05) e 19.6 vs. 22.6 (p< 0.001)

Weight (<75 kg vs. > 75 kg)
Acetabular Dome 20.5 vs. 23.6 (p< 0.01) 31.7 vs. 34.7 (p< 0.05) 38.0 vs. 42.2 (p< 0.001)
Superior Iliopectineal Ridge 13.3 vs. 16.4 (p< 0.001) e 19.9 vs. 23.3 (p< 0.001
Inferior Iliopectineal Ridge e e e

Height (<1.7m vs. > 1.7m)
Acetabular Dome e 30.9 vs. 34.8 (p< 0.001) 36.9 vs. 42.3 (p< 0.001)
Superior Iliopectineal Ridge e e 19.6 vs. 23.0 (p< 0.001)
Inferior Iliopectineal Ridge 14.3 vs. 19.5 (p< 0.001) e 18.3 vs. 22.7 (p< 0.001)

Age (<45yo vs. > 45yo)
Acetabular Dome e e e

Superior Iliopectineal Ridge 13.3 vs. 16.4 (p< 0.001) e 19.9 vs. 23.3 (p< 0.001)
Inferior Iliopectineal Ridge �1.3 vs. 1.9 (p < 0.01) e e
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Our data also identified at-risk populations for femoral neuro-
vascular damage during THAs. This study confirmed patients of the
female gender to be at risk for decreased distances between the
femoral artery and the acetabular wall, at each of the three cross-
sectional levels. This known risk factor translates clinically as pre-
vious studies have cited greater than 7 out of 10 of cases of femoral
neurovascular bundle injury during THAs occur in women.9

Our research found age >45, body mass <75 kg and shorter
stature <1.5m as three additional risk factors for neurovascular
damage during THAs. To explain these trends, we examined the
principle anatomic buffers between the femoral neurovascular
bundle and the anterior acetabular wall, namely the muscle bodies/
tendons of the iliocapsularis, iliopsoas and rectus femoris. It is
reasonable to infer that a decrease in the muscle mass of these hip
flexors may decrease the distance between the femoral bundle and
the anterior wall of the acetabulum and thus places the neuro-
vasculature at risk from injury.Heller and colleagues highlighted the
importance of this notion when cautioning the use of anterior
acetabular retractors in patients with diminished muscle mass due
to their lack of psoas tendon protection.7 As a direct relationship
exists between increasing height and weight, and one's overall
muscle mass, and an inverse relationship exists between muscle
mass and increasing age. Anterior retractors placed in elderly pa-
tients shouldbeplacedwith careasdecreasedmusclemassbecomes
more evident with age after the fourth decade of life.24,25 Further-
more, using this information, the elevated incidence of femoral
neurovascular damage seen in female patients when compared to
men can be explained as the female population is traditionally
shorter and of lower body mass. We can support this logic as we
indeed see that women have been shown to have lower cross-
sectional area of their iliacus muscle when compared to men.11

While this study was able to successfully calculate mean loca-
tions for the femoral neurovasculature along its anatomic course
about the hip, and to identify various at-risk demographic groups,
we must recognize that this study has limitations. First, the
computed distance values are mean representations of a cohort of
only 100 patients. Furthermore, while demographic trends were
significant in this patient population with regards to femoral neu-
rovascular anatomy, a larger cohort with a population more
representative of a general patient body should be reviewed to
ensure accuracy.

5. Conclusion

Understanding the correct plane for placement of anterior
acetabular retractors is essential to prevent femoral neurovascular
bundle damage regardless of surgical approach. Our study suggests
that the safest insertion location for anterior retractors is at or
above the level of the acetabular dome, in close proximity to the
bony cortex. Furthermore, additional care should be taken placing
retractors in smaller patients, particularly when demographic risk
factors including female gender, age >45 years old, stature <1.7m,
and body mass <75 kg are present.
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