Case Studies

Insights from Notable Cases in Non-
Operative Regenerative Practice
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THE LINEUP

1. Percutaneous Ultrasound-Guided Intraosseous Bone Marrow Aspirate
Concentration Injection for the Treatment of Fifth Metatarsal Head Stress Fracture

without Surgical Fixation

2. Ultrasound Guided High Volume Pressure Hydrodialation for Postoperative
Adhesive Capsulitis of the Hip

3. Calcification of the Medial Collateral Ligament: Our Experience Treating with an
Ultrasonic Vacuum Debridement

4. Ultrasound Guided Plantaris Tendon Thread Release in an Elite Runner




BMAC FOR 5TH METATARSAL HEAD
PATIENT INFORMATION

21 year old male Division 1 Basketball player
Insidious onset of pain over the fifth metatarsal head during preseason. (July)

Increased pain with running, jumping, cutting activity. Described the pain as
throbbing and aching.

No prior history of foot/ankle trauma

Relevant medical history includes Chrons which was managed with Repatha
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IMAGING AND DIAGNOSTICS

X-RAYS OF THE FOOT 4 WEEKS AFTER THE ONSET OF PAIN WERE NORMAL

MRI OF THE RIGHT FOOT DISPLAYING A SUBACUTE FRACTURE

OF THE FIFTH METATARSAL HEAD ACCOMPANIED BY ’ :
REACTIVE BONE MARROW EDEMA AND EROSIVE CHANGES & |
9/13- 2 MONTHS AFTER ONSET OF SX 1)

" \ ' W REPEAT MRI SHOWED CONTINUED
| EVIDENCE OF BONE EDEMA
] .\/ | | 11/1- 4 MONTHS AFTER SX ONSET




8/21- 2/22 CONSERVATIVE TREATMENTS
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2/22 POST TREATMENT MR

FINDINGS:

Bones: Focally intense bone marrow edema pattern about the fifth metatarsal , y

head | .
and neck, with a small area of new cortical impaction secondary to a subacute ’ (
fracture. When compared to the previous examination performed on November 1, / i

2021, these findings have progressed in severity.




4/22 BMAC PROCEDURE

Bone marrow aspiration was performed from the right posterior iliac
crest. After identifying the bony landmarks on ultrasound guidance,
the area over the harvest site was prepped with antimicrobial

solution and sterile draping. A skin wheal was placed with 2 mL of
1% lidocaine with epinephrine using 30-gauge 1 inch needle. The __
periosteum was anesthetized with 10 mL of 1% lidocaine and 10 mL

/\

of 0.5% ropivacaine. A stab incision with an 11 blade was made
through the wheal. A trocar was inserted through the skin and was
guided through the posterior superior iliac spine (PSIS) under

ultrasound guidance. A 17-gauge infiltration cannula was inserted
Rotate the BMA needle 90° and

remove 5 mL of bone marrow.

into the PSIS, and 60 mL of bone marrow was aspirated from the
right iliac crest. Sterile gauze was used to cover the tissue harvest

(@)

area. The bone marrow collected was processed in the closed
system (PUREBMC SupraPhyisiologic, EmCyte, FL) A therapeutic
injection of 2.5 mL of BMAC was given under sterile technique
using a25-gauge 1.5-inch needle into the intra-osseous space of
the fifth metatarsal head using ultrasound-guidance



POST PROCEDURE PROTOCOL

6 weeks in walking boot
Running on alter g at 50% BW for 2 weeks
Progress to shooting, jumping, cutting at 8 weeks

Repeat xrays at 2, 6, and 8 weeks post procedure were
normal

CT scan of the foot 12 weeks post procedure showed
resolution of the distal 5th met fx

Patient was able to play without incident the following
season. No recurrence of pain at the 6 and 12 month f/u
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CLINICAL TAKEAWAYS

ORIF is the most commonly reported treatment option for metatarsal head fractures after failed conservative
treatment (Missaoui, et al), but there have been reports of complications including plantar protrusions of the
screw tips and residual stiffness of the MTP joint

The exact mechanism of action of BMAC is not fully understood (Imam et al). BMAC may provide direct a
source of cells as it contains several types of stem cells including MSCs, HSC, endothelial progenitor cells.
BMAC also contain various growth factors including bone morphogenetic proteins, platelet-derived growth
factor, transforming growth factor-beta, vascular endothelial growth factor, interleukin-8 and interleukin-1
receptor antagonist. These growth factors are believed to create microenvironment that favor differentiation
of stem cells into osteogenic progenitor cells. Furthermore, these stem cells also exert paracrine etfect to
recruit host cells to the site of injury to promote tissue recovery. (Harford, et al).

More research needed to assess dosing as well as its ability to treat larger fractures in other poorly
vascularized locations and long bones



ULTRASOUND GUIDED HIGH YVOLUME PRESSURE HYDRODIALATION
FOR POST OPERATIVE ADHESIVE CAPSULITIS OF THE HIP JOINT

PATIENT INFORMATION

48 YEAR OLD MALE WITH A MED HX OF EPILEPSY PRESENTS IN CLINIC 6 MONTHS STATUS POST LABRAL
REPAIR, ACETABULAR RIM TRIMMING, SYNOVECTOMY, CHONDROPLASTY, AND CAPSULAR CLOSURE

REPORTED COMPLETE RESOLUTION OF HIS SYMPTOMS 5
MONTHS POST OP UNTIL HE STARTED A FOUR WEEK
RETURN TO RUN PROGRAM, AFTER THAT HE REPORTED
DULL ACHY PAIN OVER THE ANTERIOR HIP WITH ACTIVITY
OR WHEN GETTING UP FROM A CHAIR




PHYSICAL EXAM AND DIAGNOSTICS
MRI, MSK ULTRASOUND
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No TTP, NV intact

No pain with provocative testing
(scour, FABER, FADER)

Log roll painless but decreased IR
ROM compared bilaterally

Diagnostic ultrasound normal

Post operative MRI showed post
surgical changes to the labrum




DIFFERENTIAL DX

* Infectious- septic arthritis, Lyme disease, osteomyelitis of the femoral head or
pelvis, psoas abscess, and referred pain from appendicitis or an abdominal abscess

 Inflammatory- transient synovitis, systemic arthropathies, idiopathic chondrolysis of
the hip, and chronic recurrent multifocal osteomyelitis.

* Mechanical- femoroacetabular impingement, developmental dysplasia of the hip,
acetabular labral tears, avascular necrosis, stress fractures, Legg Calvé-Perthes, and
slipped capital femoral epiphysis

* Neoplastic- osteoid osteoma, primary or metastatic tumors, leukemia, and
pigmented villonodular synovitis




TREATMENT
HIP CAPSULE DILATION

Initial management was an intra
articular steroid injection that
provided 10 days of relief

At the next visit the patient elected

to undergo the dilation procedure
(20 ml NS, 2 ml lidocaine 1%)

He was cleared to return to activity
and reported resolution of his pain
with running at 1 month post
dilation
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TABLE 1. Review of Studies on Treatment of Hip AC

LITERATURE REVIEW

Mean
Sample | Follow-up Nonoperative Pain Level Post
Authors Year Type Size (mo) Treatment Operative Treatment Treatment Other Outcomes
Chardand |[1988 | Case series 3 10.7 (8-12) NSAIDs, PT Open removal of Pain free Resolution of
Jenner?! anterior osteophytes, symptoms
open exploration, and
none
Modesto 1995 | Case report 9 12 NSAIDs, PT MUA Pain free Functionally
et al® autonomous
Mont et al®® | 1999 | Case report 1 24 NSAIDs, PT Anterolateral Pain free Returned to work 2 wk
capsulectomy postoperation
Byrd and 2006 | Case series 9 17.3 (12- Intra-articular Arthroscopy, MUA NR Arthroscopy 100 point
Jones® 24) anesthetic injection scale (average of 32
points CFB)
Luukkainen | 2008 | Case report 1 NR PT, NSAIDS, MUA and pressure Pain free Symptomless without
et al*’ corticosteroid injection dilatation any limitation in ranges
with lidocaine of motions
Lowe?® 2013 | Case report 1 NR NSAIDs, PT None 5/10 pain only after | Able to continue daily
prolonged sitting activities
Kim et al®® | 2017 | Prospective 44 3 ASE None Pain decreased or No evidence that ASE
observational disappeared with time | induced earlier or more
study recovery of hip motion
Yoon et al®® | 2021 |  Prospective 84 6 Two ultrasound-guided None 8% of patients, HOOS improved in all
observational IA injections at an symptom recurrence subsets. The mean
study interval of 2 wk was reported a mean of | DFK decreased from
4.1 mo after the latest | 17.9 = 4810 9.7 =
injection, but no 2.8 cm
independent risk factor
for recurrence was
identified
Eberlin 2022 | Case report 1 4 None Subtotal synovectomy Pain free Able to resume work
et al®’ with operative

dislocation

ASE, active stretching exercise; CFB, change from baseline; IA, intra-articular; NR, not reported; NSAIDs, nonsteroidal anti-inflammatory drugs; PT, physical therapy.

The Open Rheumatology Journal, 2008, 2, 31-32

Successful Treatment of Frozen Hip with Manipulation and Pressure Dila-

tation

R. Luukkainen™, E. Sipola” and P. Varjo’

!Satakunta Central Hospital, Steniuskenkatu 2, 26100 Rauma, Finland
Turku University Hospital, Alvar Aallontie 275, 21540 Paimio, Finland
SSatakunta Central Hospital, Sairaalantie 3, 28500, Pori, Finland

Abstract: A 44-year old man with prolonged frozen hip was treated with manipulation under anesthesia and pressure dila-
tation of the left hip joint. The treatment was successful and after one year the hip was symptomless.

INTRODUCTION

Frozen shoulder or adhesive capsulitis is a well-known
and rather common clinical disorder [1, 2]. An analogous
condition in the hip joint seems, in contrast, to be very un-
common. According to earlier reports it is resistant to con-
ventional treatment but spontaneous resolution can be ex-
pected in periods varying from 3 to 18 months [3-6]. Chard
and Jenner have named this condition as frozen hip and ac-
cording to them it is probably underdiagnosed [5]. We de-
scribe a case of frozen hip that was treated with manipulation
and pressure dilatation.

The method of dilatation was by infusing isotonic sodium chloride with pressure up to 281 ml and
controlling the procedure by fluoroscopy and contrast medium

31




CLINICAL TAKE HOME

Cortisone injections alone offer short-term symptom relief but may have limited long-term efficacy, especially in
patients with prior labral pathology, and do not address capsular fibrosis or adhesions as directly as hydrodilatation.

Manipulation under anesthesia can improve range of motion but carries a risk of capsular or labral injury in patients
with prior labral repair, and current evidence does not show clear superiority over less invasive interventions such as
hydrodilatation or corticosteroid injection. In patients with a history of labral repair, there is particular concern for
latrogenic instability or damage to the repaired structures if manipulation is performed aggressively

Conservative treatments should be exhausted, recommended at least three months post operatively.

Thickening of the hip joint capsule is not always well visualized on MRI and the use of diagnostic ultrasound in
conjunction with the physical exam should be considered when making the diagnosis




MCL CALCIFICATION
PATIENT INFORMATION

82 year old retired male presents with insidious onset of right medial knee pain
Denies trauma or relevant pmhx
Medical history of asthma, venous insufficiency, and high blood pressure

Severity between 4/10 and 6/10. Characterization: dull, achy. Denies instability

Sx worsen with activities like biking and prolonged sitting




DIAGNOSTIC TESTING

X RAY, ULTRASOUND

X ray preformed showed quadriceps
enthesopathy, joint effusion, and
small marginal osteophytes

Ultrasound in the office showed an

enthesophte within the proximal
fibers of the MCL and pain with
sonopalpation

Distal
= Femoral Condyle




TREATMENT
TENEX

Developed in 2012 by the Mayo Clinic
for chronic/recalcitrant tendinopathies

Needle tenotomy/fenistration has been
reported since the 1960s but this is
faster, more accurate and uses a vacuum
to clear debris

Back-and-forth

tip mover:ent, : il

Continuous
irigation and

Optimized i
aspiration

ultrasound

frequency




POST PROCEDURAL PROTOCOL

Hinged knee brace for 2 weeks
following procedure

Close with steri strips, no soaking/
immersion until closed

lce/tylenol as needed for pain

Begin to return to activity at 2
weeks, return to cutting/lateral at 6

weekKksS
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OUTCOMES AND CLINICAL TAKEAWAYS

KNEE, ACHILLES,
SHOULDER, ELBOW
(KHANNA, ET AL 2013)

89*

PATMINT IPROVEMENT
18 PATHINTS

Patient reported pain free with
biking and ADLs at 2 weeks.

HIP

No recurrent issues QSLUTEAL  ADDUCTOR LONGUS

oo J oz,

PAIN RELIEF PAIN RELIEF
29 PATIENTS 12 PATIENTS

Calcifications not always visualized
on plain films and diagnostic
ultrasound becomes preferred in

these scenarios PLANTAR FASCIA

(PATEL 2015)

In the absence of trauma/instability
consider calcifications as a source of swoame. esoumonr s

12 PATIENTS

p a i n (RAZDAN, ET AL 2018)

96*

PAIN RELIEF AT 6 MONTHS
WOULD RECOMMEND TO A FRIEND
100 PATIENTS

'\

v

ELBOW
(KOH, ET AL 2013)
(SENG ET AL 2016)

PATIENT SATISFACTION, PAIN RELIEF

SUSTAINED AT 1 YEAR
20 PATIENTS

PATIENT SATISFACTION, PAIN RELIEF

SUSTAINID AT 3 YEARS

(BARNES, ET AL 2014)

19 PATIENTS SIGNIFICANT
IMPROVEMENT IN PAIN
SUSTAINED UP TO 12 MONTHS

O

KNEE

(ELATTRACHE, ET AL 2013)

94*

PATIENT IMPROVEMEINT
16 PATIENTS




ULTRASOUND GUIDED THREAD PLANTARIS RELEASE
A NOVEL CASE

» 35 year old male elite ironman try athlete with 20 years of achilles tendinopathy




ANATOMY REVIEW

PLANTARIS

Plantaris tendinopathy reported in 12% of
achilles tendinopathy cases (Khullar 2019)

Between 5-9 pathways/insertions
(sterkenburg 2011)

May adhere to the achilles in 10% of
patients (sterkenburg 2011)

It is stronger, stiffer, and less extensible
(lintz 2021)
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Fig. 2a Fig. 2b Fig. 2c

Simplified scheme of the main types of insertion of the plantaris tendon: anterior-medially to the Achilles tendon (a), medially to the Achilles tendon
(b), and fusing with the Achilles tendon (c). (Adapted from dos Santos et al, 2009%).

Types of tendon attachments. (A) type |, (B) type Il, (C) type IlI, (D) type IV, (E) type V, (F) type VI. AT Achilles tendon, Arrow plantaris tendon.




DIAGNOSTICS AND PRE PROCEDURE TREATMENT

Diagnostic ultrasound showed
insertional tendinopathy with partial
thickness intrasubstance tears of the
AT, small haglund’s deformity,
retrocalcaneal and retro-achilles
busitis, and insertional planters
tendinopathy

PNT fOI’ insertional achilles pain PROXIMAL Plantaris (LAX) DISTAL
which did resolve lateral/midline

pain but medial pain remained
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SURGICAL LITERATURE

Figure 1 Surgical removal of a thickened and widened

plantaris tendon on the medial side of the Achilles insertion.

The plantaris is identified proximally, released and followed
all the way down to the insertion, where the tendon is
divided.
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SIMILAR TECHNIQUE

GUO THREAD

to the AT

Pull is medially-

. : MAYO
After local skin anesthesia, CLINIC
a specialized needle W2

ldentify AT and

Sural nerve

Kings




FIRST PASS
DONEC QUIS NUNC

Hydrodissect the Plantaris from the

Adjacent structures first

POSTERIOR

§ Then, pass the
Needle under the

Tendon

POSTERIOR PLANTARIS (SAX) ANTERIOR




2ND PASS

PLANTARIS (SAX)

POSTERIOR

: Soleus
: Plar
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