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Learning Outcomes:

● Recognize the prevalence of ACL injury among athletes

● Recognize the economic burden an ACL injury can cause

● Identify the relationship between hip flexion and anterior tilt on glute muscle 
angle of pull on the femur

● Identify the relationship between hip-lumbo-pelvic asymmetries and lower 
extremity injury



Learning Outcomes:

●Define Regional Interdependence

●Recognize the difference between mobilizations with movement and muscle 
energy techniques to correct hip-lumbo-pelvic asymmetries

●Identify bony landmarks of the hip-lumbo-pelivic area upon palpation

●Identify hip-lumbo-pelvic alignment asymmetries using clinical observation

●Apply a manual correction based on common observed hip-lumbo-pelvic 
asymmetries



Course Flow

●EBP regarding hip-lumbo-pelvic alignment and it’s possible influence on ACL 
injury among females

●Brief Anatomy and terminology Review

●Evaluation Process

●Corrections Demonstrated

●Lab Time

●Wrap Up



Disclosure

●Trained and Certified in ‘The Basics of Sacroiliac Mobilization’ from Great 
Lake Seminars- a course created by Patrick Hoban, PT, MS, OCS, ATC, FF-
CIMT

●Trained and Certified in Mulligan™ Concept Manual Therapy for the UPPER 
Extremity

●Some of the techniques demonstrated will utilize joint mobilization with 
movement for the lower extremity.  I have spent 5 years integrating Mulligan™ 
Concepts into treatment for patients with hip corrections.



Disclosure (con’t)

●This course is not intended to certify or teach nuances of the Mulligan™ 
Concept Manual Therapy technique or the ‘The Basics of Sacroiliac 
Mobilization’ from Great Lake Seminars

●Presenter has no financial relationship with Mulligan Concept™ or Great 
Lakes Seminars

●Do not participate as a model if you have a known hip-lumbo-pelvic 
dysfunction where ME or MWM would further aggravate your condition 



https://jokideo.com/houston-we-have-a-problem-2/



The Epidemiology of the Epidemic

Gans, 2018



The Epidemiology of the Epidemic

Joseph, 2013



The Epidemiology of the Epidemic

So, what happens to those 
who have undergone ACLR in 
the past 24 months?



The Epidemiology of the Epidemic
1. Males vs. Females & Re-tear

2. Males vs. Females & Contralateral re-
tear

3.   NON-CONTACT vs. Contact

4. Control group males…

(Paterno, 2014)



The Epidemiology of the Epidemic

In a recent SR, only 50% return to 
previous sport level… (Grassi, 2015)

https://www.emoji.co.uk/view/1307
/

Grassi, 2015



The other problem...

https://amino.com/blog/acl-surgery-cost/



Economic burden

Avg. Cost of Rehabilitation alone = 

Avg. Cost of ACLR Sx = 

(Mather, 2013)

What could be so costly after 6 
years??



https://www.gponline.com/osteoarthritis-clinical-review/rheumatology/osteoarthritis/article/1176359
https://1hx5ll3ickiy2waa471l3o2x-wpengine.netdna-ssl.com/wp-content/uploads/2015/04/stack-of-money.jpg

https://www.gponline.com/osteoarthritis-clinical-review/rheumatology/osteoarthritis/article/1176359


So what can we do to prevent ACL injury??

(Bliven, 2013)

Neuromuscular Control!

Core Stability…



So what can we do??

277 college athletes were baseline tested and 
followed for 3 years

-Looking at time it took for trunk correction 
to occur when randomly perturbed

Zazulak, 2007



So what can we do??

Zazulak, 2007



Zazulak, 2007
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Changes in bony 
alignment cause pain

Macro/Micro Trauma

Trauma causes 
pain

Motor Control

Muscle firing 
pattern and timing 

is inefficient

The Hip-Lumbo-
Pelvic Pain and 

Knee Pain 
Connection



Positional Faults

Changes in bony 
alignment cause pain

Macro/Micro Trauma

Trauma causes 
pain

Motor Control

Muscle firing 
pattern and timing 

is inefficient

The Hip-Lumbo-
Pelvic Pain and 

Knee Pain 
Connection

http://blog.asherauto.com/signs-you-might-have-
wheel-alignment-problems/



LBP & Pelvic Alignment

We learned that LBP is associated with knee injury...but how?

Pelvic un-leveling 
-Current back pain = 77% Specificity

-90% Positive Predictive Value
-Recurrent back pain = 70% Specificity

-90% Positive Predictive Value
(Knutson, 2002)



LBP & Pelvic Alignment

Improved Cobb’s angle, Sacral 
horizontal angle, and pain

*first used manual therapy to place 
in appropriate position (Lee 2012) 



LBP & Pelvic Alignment

If pelvic alignment could be indicative of LBP then…

Could LBP alter isolated motor control?

Could isolated altered motor control alter large movement patterns?

Could altered movement patterns create injury elsewhere in the system?

(Hodges, 2011)



Hip Flex and Muscle Pull

Delp, 1999
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https://i2.wp.com/sbrsport.me/wp-content/uploads/2016/07/pronation-skeleton.png?ssl=1

Navicular drop is 
associated w/ ACL injury

(Beckett, 1992)

Induced hyper-pronation
did not significantly 
change pelvic tilt, but 
shank IR was associated 
with pelvic alignment

(Kahmis, 2015)



Clinical Question

Does a routine pelvic alignment prevent an ACL tear from reoccuring among 
female patients with previous ACLR?

P= females with previous ACLR

I= routine pelvic alignment

C= none

O= preventing ACL re-tear



Search Criteria

Inclusion criteria
-CEBM Level 4 minimum 

through Level 2 maximum
-written in English
-hip asymmetry evaluation 
-intervention to align hip 

asymmetry
-female subjects

Exclusion criteria
-animal studies
-literature reviews
-systematic reviews



The Search

PubMed
PEDro
SportDiscus

pelvis alignment and acl prevention-
0 articles

pelvis asymmetry and acl- 0 articles

hip alignment and acl- 55 articles

hip correction and acl- 10 articles

Pelvis correction and acl- 57 articles

None of the studies met the 
inclusion/exclusion criteria... 



Now What?

https://emojipedia-us.s3.dualstack.us-west-1.amazonaws.com/thumbs/120/apple/155/face-palm_1f926.png



Results...

Level of 
Evidence

Study Design/ 
Methodology of 
Articles Retrieved

Number 
Located

Author (Year)

2 Prognosis 
case/control-cohort

2 Hertel (2004)
Loudon (1996)



The evidence

ND

Q-angle

Short leg

Hip IR/ER

Pelvic tilt

And relationship w/ACL
(Hertel 2004)



The Evidence

Categorized 20 ACL pt based on 
level of severity for 7 
biomechanical measures

Participants injured leg
compared to non-injured leg



Clinical Bottom Line & Recommendation

There is Grade D evidence supporting the current PICO question.  

This grade is assigned due to limited case-control studies that extrapolate 
current evidence to help answer the current PICO.

There is a need for inception cohort studies to investigate the risk ratio 
and prevalence of ACL tear and hip correction.



Terminology

●Mulligan- named after Brian Mulligan, the creator of the technique

●Uses a combination of osteokinematics and arthrokinematics to correct 
positional faults of joints

●Positional faults could lead to altered movement and pain and altered 
movement and pain…

●Mobilization With Movement



Terminology

●Muscle Energy Technique- manual treatment utilizing voluntary muscle 
contractions to correct alignment

●Clinician uses resistance to assist the voluntary contraction torque

●The resulting muscle contraction causes positional faults to be corrected



Hmmm…

http://d2trtkcohkrm90.cloudfront.net/images/emoji/apple
/ios-10/256/thinking-face.png



●https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi4t5Pji8vWAhWCiVQKHYRDD4EQjRwIBw&url=https%3A%2F%2Fww
w.dreamstime.com%2Fstock-illustration-all-roads-lead-to-rome-motivational-inspirational-poster-representing-proverb-sayings-simple-human-pictogram-
image50884791&psig=AFQjCNHk67rGPufhihTazASm3EAQcn-wzQ&ust=1506798289513833



Key Anatomy

●First Things First…

○Eye Dominance

○The Key to ‘True’ observation

https://upload.wikimedia.org/wikipedia/commons/3/3d/Dollarnote_siegel_hq.jpg



Key Anatomy

●Medial Malleoli

○Hook w/ thumbs  

https://clinicalgate.com/wp-content/uploads/2015/03/B9781455725311000171_f08-06ab-
9781455725311.jpg



Key Anatomy

●ASIS

○Hook with thumbs



Key Anatomy

●Iliac Crest

○Place your hands on the ‘table’



Key Anatomy

●PSIS 

○Dimples…just inferior and medial…



Key Anatomy

●Sacral Bases

○Medial and superior at a 45 deg. Angle from PSIS



Correcting Common Asymmetries
An evaluation and treatment protocol used for addressing hip alignment issues 
uses PUFRS:

Willson-Barstow Manuver 

P -Pubic Symphysis 
U -Up Slip
F -Out or In Flare
R –Rotation (Ant. Or Post.)
S –Sacrum/Lumbar 
(Hoban, 2001)



I need help!

Let’s look at evaluating hip 

alignment (Hoban, 2001)

AND treating using ME and MWM

(Hoban 2001; Hing et al. 2015)

Can we have a Tribute??



Pubic Symphysis 

●Shot gun technique

●I don’t assess due to patient population…

●But I correct…

https://i.ytimg.com/vi/BJkYRgptHKc/maxresdefault.jpg



Up Slip

●Check Table top and Med. Malleoli 

●Hip Traction…couple ways…

○ME way-

○Active Kick way-



Flares

●Hook Medial Aspect of ASIS

●Look at Hip ER/IR

●Couple ways to correct…

○ME way

○Mulligan way



Rotations

●Hook inferior to ASIS

○Could also manifest at Med. Malleoli 

●Most are Anterior Rotations in 

Personal Clinical Experience

● ME way Supine

● ME way side lying 



Sacrum (Lumbar first)

●The lumbar is the key to the sacrum

●Correct lumbar rotation first

○Check depth of facet joint

○Use MWM SNAG

https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcQLYP-
Rsnhiem4VweaZIm7ONepoVrQdH48Opy6eGOZt7UmOo9V14w



Sacrum

●For our talk today…

●Address Backward Torsions

○Check Sacral Bases for depth of palpation

○Use Mulligan to correct

○https://www.google.com/imgres?imgurl=https%3A%2F%2Fi.ytimg.com%2Fvi%2FRauz-
k6XA2g%2Fmaxresdefault.jpg&imgrefurl=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DRauz-k6XA2g&docid=Eel58fwIhfEQ4M&tbnid=nntw-
HcvzeFVTM%3A&vet=10ahUKEwjb4JzOn8TWAhXJz4MKHXbbCx8QMwhfKC0wLQ..i&w=1280&h=720&bih=662&biw=1366&q=mulligan%20SI%20correction
&ved=0ahUKEwjb4JzOn8TWAhXJz4MKHXbbCx8QMwhfKC0wLQ&iact=mrc&uact=8



Lab Time

●Take your partner at your table through the evaluation and treatment process.

○PUFRS  

●Remember…this is only practice

●Be strict in your visual and sensual observation of alignment

●In the real world, correct only what you find… (Pubic breaks this rule)



Regroup

Regional Interdependence is defined as:

“...the concept that a patient’s primary musculoskeletal 
symptom(s) may be directly or indirectly related or 
influenced by impairments from various body regions and 
systems regardless of proximity to the primary 
symptom(s).”   (Sueki, 2013)



Clinical Application

Case 1: WBB athlete C/O non-dominant Lat. Ankle Pn (7/10).  N KMOI “Feels 
like I’m walking on the outside of my foot”

Case 2: WTN athlete C/O  lower L abdominal  Pn (7/10) especially while 
serving.  N KMOI.  Site of Pn is non-dominant side

Case 3: WTN athlete C/O L Post Knee Pn (7/10) in non-dominant side.  R/O 
chasing down ball in backcourt and stopping abruptly before colliding into 
fence.  R/O ‘weakness and pain’



Common Denominators

●Up slip on side of CC

●Out Flare on side of CC

●Once hips properly evaluated and corrected

○MCID of pain reduction in the site of the CC within 24 hrs.  NPR of 0 at day seven.
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