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MUSCULOSKELETAL 
BREAKOUT

What constitutes substantial medical evidence for AOE?



CASE ONE

• 55 year old fourth grade school teacher, BMI 33, presents for 
AOE on claims of bilateral total knee replacements performed in 
the last year at Kaiser. She believes she has a cumulative 
trauma related to work. Her kaiser medical records indicate a 
10+ year history of bilateral knee pain. Several falls while hiking 
in Yosemite. She is very active and hiking was a principle form 
of exercise and recreation. At work full time, full duty.

• Does she meet AOE for a bilateral knee C.T.?
• An excellent result from her bilateral TKR



CASE ONE

• Would AOE change if she had arthritis in her spine, hips and 
ankles?

• Would AOE change if she was a kindergarten teacher who knelt 
for 15 minutes out of an hour?



How do you rate her?



AOE

65 year old female with initial injury 2019 bending while lifting 10 
pounds.
Rated as DREII and RTW but with no lifting, works from home 3 
days out of 4, no more setting up conference room for meetings 
(moving chairs or getting food for meetings.
Reinjured 2021, same mechanism, rated with ROM at 18% WPI
MRI scan is unchanged, with multilevel DJD, DDD, minimal 
multilevel stenosis but had new non-verified left radicular 
complaints without corresponding strength or sensory loss



AOE

 Returns in 2026 to evaluate new and further disability
She has developed right hip and groin pain, with multiple 
physicians (including hip specialists opining that her pain is from 
the spine)
MRI demonstrates gluteus medius tendonitis, FAI, aspherical 
femoral head, labral tears and arthritis
Physical exam is symmetrical sensory with inadequate effort on 
strength testing, but ROM limitations in the right hip.
Relief with a trochanter injection but not an IA hip injection



AOE

Does the hip arise out of employment as a compensable 
consequence of the spine?
the trochanteric bursitis?
the gluteus medius tear?
What does the AA expect?
What does the DA expect?
Does the evaluation and extensive treatment covered by payer 
make this accepted regardless of my opinion?



CASE TWO

• 32 year old female, employed as a bartender for 10 years, 
works behind the bar but also stocks, lifting up to 70 pounds on 
a regular basis. Injured her low back in a specific event, bending 
and lifting. No priors, used to go to gym regularly

• Her MRI scan demonstrates a disc protrusion 4mm at L4-5 
without foraminal or central stenosis plus multilevel DJD and 
DDD changes.

• Physical Exam asymmetric ROM, no focal findings, has 
complaints of pain radiating to the anterolateral thigh

• After rehabilitation she can lift no more then 25 pounds and 
walk  a mile but has great difficulty with stairs and downhill 
grade



CASE TWO

• Suppose she suffered a fall onto her right knee related to 
weakness or back spasm.

• Subsequently severe pain with weight bearing and knee MRI 
scan reveals a large osteochondral fragment. Otherwise her 
knee cartilage is pristine as is the left knee. No prior history of 
trauma.

• With complete cartilage loss of femur (but not tibia) you rate her 
at 8% WPI (table 17-31)

• Assuming you apportioned 10% of spinal impairment to 
pre-existing DJD, DDD how would you apportion the knee? (and 
why did you apportion 10% of the spinal rating?)



CASE TWO

• Suppose after the fall, she had grade III chondromalacia (2mm 
retained cartilage)in both knees on x-ray but only pain on the 
right. MRI scan shows bone on bone ( only on the right)after 4 
months of conservative care.

• She receives a TKR with a fair result
• How do you apportion her 20%WPI?



CASE THREE

• 40 year old female employed as a bus driver for ten years, no 
prior injuries develops cervical spine pain radiating down the 
right forearm after the bus was t-boned on the driver side.

• No focal findings but at 3 months she remains very symptomatic
• MRI scan demonstrates a 7mmcanal related to congenitally 
short pedicles and a small 2mm C5-6 disc protrusion. She does 
have a positive bilateral Hoffman sign.

• At 4 months her surgeon does a 2 level decompression and 
fusion procedure and with minimal post surgery PT she is able 
to RTW full time full duty with absolutely no complaints or 
functional limitations



CASE THREE

• How do you rate her?
Her ROM rating is 12%WPI; table 15-7. No ROM loss or rating 
from section 15.12

How do you apportion? Is it appropriate to apportion to the 
congenitally short pedicles?
If she was limited to light work with frequent pain would you 
apportion differently?
If she had an ongoing C6 radiculopathy would you change 
apportionment?



CASE FOUR

• 40 year old male employed as a grinder in a fabricating plant for 
8 years complains of right shoulder and elbow pain increasing in 
intensity and frequency over the last 6 months. The shoulder 
pain occurs with reaching away from the body, lifting away from 
the body, over chest level use.

• The elbow pain radiates to the forearm with forceful gripping, 
grasping and torquing.

• MRI of shoulder shows narrowed outlet, AC joint arthritis and 
rotator cuff partial tear



CASE FOUR

• He undergoes rotator cuff repair with a SAD, has PT and is left 
with limited shoulder ROM rating at 10%UEI

• For the elbow he receives a steroid injection at the lateral 
epicondyle but continues to have decreased grip strength 30 
kilograms on right dominant side and 50 kilograms on the left

• Do you rate the lateral epicondylitis?
• Would elbow MRI scan findings change your mind (positive or 
negative)



CASE FOUR

• Assuming you rate him for his grip strength loss would you 
combine or add that rating with the shoulder impairment?

• If he had also complained of knee pain related to the same 
cumulative trauma from pivoting and squatting, had a torn 
meniscus arthroscopically excised but had residual weakness in 
knee extension (table 17-8) ; would you add or combine the 
knee with the right upper extremity?



CASE FIVE

• 52   female with a very complicated history presents with 
complaints of a new radiculopathy after stepping off a ladder 
and missing the bottom rung. She has worked as a 
merchandiser for 6 years, push/pull 200 pounds on wheeled 
dollies, lifts 20 to 30 pound cases of product daily, drives up to 
60 miles per day in an ergonomically appropriate small truck

• The incident happened on Friday (2009) but she didn’t report it 
till Monday. She was unable to work full time full duty on 
Monday because of pain . On Saturday she went on a 2 day 
motorcycle ride at least 4 hours per day riding. She states that 
riding the motorcycle always gives her low back pain, but it was 
especially bad that weekend, starting even before she began 
riding.



CASE FIVE

• From 1985 to 1999 she was a school bus driver but suffered a series 
of accidents resulting in a C2-3 fusion, a C5-6 fusion and a C4-5 disc 
spacer all performed separately with the last surgery in 2002 ( one 
year before starting her new employment)

• The last specific in 1999 was to the cervical and lumbar spines
• She has defense and applicant QMEs for those injuries that rate her 
at light work from defense and semi-sedentary from applicant QME. 
Both state her lumbar spine impairment/disability is subsumed by the 
cervical spine disability. The last reports are from December 2008 
stating that she has been able to work and has been relatively stable 
with no new disability, although she does miss work occasionally for 
LBP.



CASE FIVE

• A new MRI scan demonstrates an L3-4 disc HNP compressing 
the left L4 root.

• She goes on to have 3 surgical procedures on the lumbar spine 
culminating including removal of hardware after discectomy and 
then a fusion. She also has two more cervical spine surgery 
related to hardware loosening; the last surgery in 2017.



CASE FIVE

• Her rehabilitation is very difficult, she is 5’6” and at one point 
weighs 99 pounds, recovers to 106

• She drives to my evaluations stopping every 30 to 45 minutes, a 
total of 2 hours

• She has difficulty with laundry but can do the dishes. She can 
stand 15 to 20 minutes, lift 10 pounds without difficulty, drag a25 
pound sack of bird feed out of the back of her car and 30 feet to 
the house. She lies down a few hours per day, reports fatigue 
and broken sleep waking every two hours with spinal pain . 
Cooking is problematic both because of standing and pain but 
also because of fatigue.



CASE FIVE

• Her functional limitations are related to the lumbar and cervical 
spine but she also has a past history of Hepatitis C treated in 
2004 with interferon.

• She is obviously deconditioned
• on 2 oxycodone 10mg tabs which help with function for about 
two hours

• FCE in 2020 indicates excellent effort, able to lift 15 pounds with 
difficulty, at risk of reinjury because of core weakness, needs to 
rest at 15 minutes standing, difficulty completing 4 hour 
evaluation



CASE FIVE

Is she able to compete in the open labor market?
If not how do you apportion?
She was working full time full duty, missing a few days per year 
from back pain, with pain complaints but able to perform a job 
with substantial lifting, pushing.



CASE FIVE

• In 2012 (3rd evaluation) extensive records arrive documenting 
that her lumbar spinal pain has been the predominant pain 
generator since 2005-2006. 

• She has a lumbar MRI scan from 2000 showing only DJD, DDD;
• A scan from 2007 demonstrating an L3-4 disc abutting the left 
L4 root and the 2009 post injury MRI scan shows minimal 
change from 2007.

• She has been taking 6 Vicoprofen and 4 Percocet 10/325 since 
at least 2001 with documented improvement in function



CASE FIVE

• Notes from the pain management doctor between 2003 and 
2009 seem to indicate increasing lumbar pain with complaints 
congruent with a radiculopathy as she continues to work. For 
several years she would have episodes of increased pain where 
she would miss 3 to 4 days of work once or twice a year.

• Until the 2009 complaint she was always able to RTW



CASE FIVE

• Her ROM rating is 37% plus 3% for pain (disruption of sleep and 
fatigue)

• Her cervical spine does not meet AOE
• Apportionment considers the factors contributing to disability

• What are those factors



CASE FIVE

• The specific injury (stepping off the ladder) 
• the 1999 injury (disability not clearly defined but with ongoing 
low back pain and complaints consistent with radiculopathy

• The riding on the motorcycle the two days after the 2009 
specific

• The change in her MRI scan between 2000 and 2007 as well as 
increased low back complaints (a cumulative trauma)

• So how do you apportion?



CASE FIVE

• Records indicate she began to have to lift 30 to 40 pounds in 
2008 and 2009 as her job changed

• Consistent visits to PTP in 2008-2009 documenting increasing 
low back and left leg pain

• She describes waking with pain before the motorcycle ride but 
worse pain by Monday



CASE FIVE

• I used the subtraction method for a 6% WPI from 1999 injury, 
75% of the remaining impairment to the specific and a 
cumulative trauma inextricably intertwined, and 25% of the 
remaining to the motorcycle ride.

• I stated that she was not capable of returning to a full time 
position because of all of her medical problems in combination 
but could work part time at semi-sedentary with a few minor 
work preclusions



CASE FIVE
• I then received a voc rehab report stating she was precluded from 

competing in the open labor and that further her loss of ability to compete 
was 100% apportionable to the 2009 injury (cumulative trauma and 
specific)

• The rationale was that from the prior injuries she lost 60% of her ability to 
work and that after the 2009 she had lost all of her ability to work full time 
so she was now 100% solely related to the 2009 injuries 

• The Voc Rehab specialist asserted that there was no prior lumbar spine 
disability even if there was impairment or symptomatic pathology. Because 
there was no disability there could not be apportionment on the work 
preclusions. Despite my reports that the work preclusions were a result of 
the 2009 plus the priors plus her deconditioning plus other medical 
conditions, the VR specialist stated the only reason she was unable to 
compete in the labor market was the 2009 injury.

• He stated absent 2009 she would still be at work 



CASE FIVE

• There are issues on the VR apportionment
• There is a Benson issue.
• How well can I explain inextricably intertwined.
• There is the issue of the prior awards not specifying the lumbar spine 
disability (pre2004-SB899) and how to apportion to her prior injury.

• There is an issue of apportioning disability vs impairment
• Even if my apportionment is incorrect how can she be 100% 
considering SLC 4664 (with a prior spinal award, a current spinal 
award and overlapping disabilities between the prior and the 2009)



AOE for the spine

• A 55 year old morbidly obese armed security guard reports a  
specific injury to the cervical and lumbar spine that occurs as he 
rises from a chair

• He spend 30 minutes per hour making rounds which includes 
two flights of stairs

• He states his equipment (body armor, duty belt and equipment 
weigh 60 pounds



Security Guard

• He reports that he experienced pain radiating from the neck to 
the low back and down both legs, so severe he was unable to 
stand upright for 30 minutes.

• He does have a prior history of low back pain with radicular 
complaints from an industrial MVA occurring 15 years prior with 
scattered complaints of low back pain documented in medical 
records over the last 10 years



Security Guard

• He is very limited in his ability to participate in physical therapy. 
MRI scans are delayed for a year finding a scanner that can 
accommodate his size. He develops a deep vein thrombus that 
delays treatment further while he is anti-coagulated.

• It’s noticed that he has balance issues, leaning against walls as 
he walks (progressive over the course of treatment ). He has 
difficulty with leg pain when ambulating even short distances.



Security Guard

• An MRI scan demonstrates severe cervical stenosis at C5-6 
related to osteophytes, listhesis and ligament hypertrophy

• There is lumbar stenosis from the same factors although graded 
moderate

• He is a surgical candidate only if he loses weight (determined 
because the operating room table cannot support his weight)



Security Guard

• AOE for the lumbar spine?
• The cervical spine?
• Impairment?
• Apportionment?



Security Guard

• Does the venous thrombosis arise out of employment?
• How is that rated and apportioned?



UPPER EXTREMITIES

40 y.o. female county clerical worker with 18 years of 
employment, 6 hours per day of computer work including 
mousing, multiple screens, use of telephone (headset) develops 
bilateral diffuse arm and hand pain over 6 months which limits 
forceful activities and repetitive activities.
Her husband does the cleaning, laundry, cooking, and even cuts 
her meat. They split chores previously, two teenage children who 
helped even prior to injury
She continues at work self modifying, using voice activated 
dictation, a foot mouse, split tray key board



UPPER EXTREMITIES

EMG/NCV studies are normal
MRI scans show minor tendonitis
physical exam is negative for specific pathology, no other tender 
points for fibromyalgia
grip strength is less than 5kg
FCE indicates capable of minimal use UE but does not measure 
VS while testing
hand surgeons cannot find treatable pathology, RSI 



UPPER EXTREMITIES

Is this a work injury?
How do you rate her? Vigil?
is there any treatment possible? (pain neuroeducation/Lorimer 
Moseley)
When is she MMI?
Is there any apportionment?
If she had fibromyalgia would this be a work injury?
Is fibromyalgia ever a work injury?



APPORTIONMENT

40 y.o. meth addict, 2 ppd smoker, falls off ladder with open tib-fib 
fracture, loss of skin, resulting in a muscle flap to cover defect 
over ORIF.
terrible patient leaving the hospital AMA, continuing to smoke, 
(?meth)
develops an osteomyelitis and flap compromise which after 
extensive treatment (antibiotics, hyperbaric oxygen, debridement) 
results in BKA
wheelchair bound because of 50 pound weight gain, delays in 
prosthesis as well as ongoing pain in stump



APPORTIONMENT

Develops diabetes
The payer won’t pay for a new wheelchair (after original breaks)
He develops bilateral rotator cuff tears from rolling the wheel 
chair, difficulty in entering and exerting his mobile home with two 
steps using crutches
Cuts his opposite leg on the wheelchair (metal edge) and 
develops a cellulitis eventually resulting in right BKA



APPORTIONMENT

What’s industrial
the left leg, the left BKA?, the rotator cuffs?, the diabetes? the 
weight gain? the right BKA?
How do you apportion the right BKA?, What if the diabetes was 
pre-existing?
The rotator cuffs? (what if there was severe impingement on an 
MRI scan?)
What about the original injury recognizing the effect of smoking 
and methamphetamines on infection and blood supply? 



• 58F with progressive RSI over 6 months in dominant UE 

• Employed in wine production x 2 years
• Repetitive UE labor – bottle prep, cleaning, preparing cases of wine, moving 

cases from line to loading dock and stocking 
• Full Duty with pain

• Shoulder
• ADL’s - reaching, lifting, sleeping, driving, self care
• Positive impingement signs, painful arc 90-140, b/a Jobe’s/abduction –
• AROM deficient 20 deg in all planes due to pain
• MRI is normal
• PT x 12, NSAIDS (ongoing)



•  58F with progressive symptoms over 6 months in dominant UE 

• ”Structural Pathology”
• Normal MRI
• Transient relief with CSI

• Subjective and objective clinical findings are all pain related

• Rating
• ROM
• AG

• AOE – Administrative assistant
• Exposure to injurious hazard 

• Litmus test?
• Public?
• Compare to ADLs?



• 58F with progressive symptoms over 6 months in dominant UE 
• Employed in wine production 

• Full Duty

• Shoulder
• RTC Impingement

• Elbow
• reaching, grasping, squeezing, self-care (pickle jars), typing, texting
• ttp lateral epi, Cozen, Mills, resisted supination, loss of grip strength (pain), b/a ext
• PT x 12, NSAIDS (ongoing), DME ongoing, transient relief with CSI lateral epicondyle

• Wrist
• Nocturnal numb/pain palm and 3 digits, typing, dressing, positional sy, palm pain
• Durkin’s/phalen’s, tinel’s, normal sensation 
• Normal EMG/NCS
• PT x 12, NSAIDs (ongoing), nocturnal splints, transient relief with CSI



• 58F with progressive symptoms over 6 months in dominant UE 
• Rate

• Chapter 
• UE vs PNS vs grip

• ADLs, chapter 1
• AG

• Can you use AG in the same table where you have findings?
• When to use page 20

• On-going medication/DME/hardware

• Diagnostic studies
• Do they matter vs. are they required
• Diagnostic studies in “syndromes”

• EMG for CTS?
• MRI  for lateral epicondylitis/partial tear
• Neer test?



• 58F with progressive symptoms over 6 months in dominant UE 

• Comorbidities
• Type II DM
• Obesity
• Genetics

• How do you assess?

• Apportionment
• Epidemiological studies
• Abnormal values; ie.  HbA1c
• CT with apportionment 

• Can repetitive injury precipitate DPN?
• Future medical care required for all modifiable contributing factors?
• PRP injection and has gradually developed arthrofibrosis

• Threshold for “medical tx” producing a complication?
• ”Sole” cause of impairment?
• How is this different from apportionment pre-Hikida?



Case 2



• 48M security guard x 8 years - R knee injury; DOI 6 months ago
• Pain in knee after chasing person; 50 yard sprint over uneven ground
• Full duty – Security college campus; Sitting; 20 min  w/walking rounds q 40min

• Treatment
• PT, NSAIDS, brace, CSI, WR x 3 weeks, 

• Clinical Presentation
• Occasional soreness/swelling/stiffness; NSAIDS prn; brace prn
• Able to do  all ADL’s

• Objective clinical findings
• TTP medial joint line, +bounce test, McMurry + pain
• MRI – medial meniscus tear



• 48M security guard x 8 years - R knee injury; DOI 6 months ago

• Impairment
• Objective findings but able to do ADL’s/Work
• Rating

• 0%?
• AG?

• Does it matter if able to do ADLs but requires WR?

• Disability
• Does it matter to QME?
• Does QME address?
• Apportionment?

• Future medical care
• OA tx?
• TKA?

• Surgery and found to have chondral defect to bone
• Rating

• Does it change if the ADL’s/Work are the same as with meniscus tear?
• Future medical care

• Need specific?
• All possible or only the probable?



• 54M security guard R knee injury; returns 6 years later
• Work Circumstances/Injury

• Quit security <1yr after last QME due to symptoms/employer dispute

• TKR through private insurance

• Current -  employed “tactical security”  x 1 year 
• Standing, occ. walking, occ stairs, rare running, required to wear combat gear; mainly 

driving 
• WR x 6 mo – processing center, clerical work only
• Comorbities

• BMI = 39; DM, LBP

• 6 months insidious symptoms
• Walking long distances/stairs/swelling/giving way

• Presentation
• “I was perfect after my knee replacement” – full duty, no issues, ADLs
• BMI = 39, DM, LBP
• Radiographs = normal



• Determine not P and S
• Order labs and dx studies?
• Order consult with ortho?

• CT
• Evidence of loosening

• Supplemental request
• Causation for knee

• Initial injury vs. new job
• “TKA appropriate?”
• TKR complication

• Does it matter if done through private insurance vs. WC?
• Would it matter if patient’s new job was monitoring security cameras?

• If there was a specific injury of a fall?
• Causation of comorbidities

• Obesity/DM/LBP – industrially related?
• Medical care required for these issues?



• 56M security guard R knee injury – f/u QME 2 year later

• Interim History
• Revision TKA while working new job
• Working back in security job full duty x 1yr – sitting in security booth
• BMI = 42, DM, LB w/DJD, left knee pain, depression
• AMA – poor result

• P and S
• AOE

• Causation of injury vs. causation of impairment
• If determine that loosening was “complication” of  TKA and RTKA is due to that complication

• Does this affect causation?
• Does it matter if there was CT or new SI at new job where RTKA occurred?

• What about the comorbidities?
• Are they consequential injuries?
• Apportionment?
• Future medical care?

• Apportionment
• 15% ->30%
• Poor result  = complication?
• Apportion the difference?

• Contributing factors to poor result/complication
• Non-compliance  
• Insurance denials/delays
• DM/obesity/depression


