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Snow Cone vs. Shaved Ice



They are the same thing!?!?!

• Yes, they are both a delicious cold treat

• Yes, they both have delicious syrup 
dumped on them in a variety of flavors (my 
personal favorite Tigers Blood or Rainbow)

• Yes, they both end up on your shirt after 
you enjoy them

• And yes, I will eat the S%*& out of both



Snow Cone

• Snow cones are made by 
shaving ordinary ice cubes. 

• They're more common than 
shaved ice and often found at 
baseball games and parks.

• Crunchy ice

• Much of the syrup settles to 
the bottom making the last 
bites delicious

• Served in cone-shaped wax 
paper cup



Shaved Ice

• Shaved ice is a fine 
and fluffy ice - like real 
snow. 

• The fluffy texture is 
typically created from 
shaving a block of ice.

• Syrup evenly 
distributed making 
every bite delicious

• Toppings sometimes 
added such as sour 
spray or sweet cream



So, which is better

-Snow Cones vs. Shaved Ice. Journal of Sweet Treats.

Dulle, Jack, Dulle, Sam, Chhabra, Sophie, Chhabra, Devin

*75% of people enjoyed shaved ice better (the other 25% 

accidently dropped there treat on the ground)

-What is More Messy. Journal of babies who dress better then their

parents. Makovicka, Remy, Hassebrock, Owen, Patel, Aarev, 

Patel, Vyan

*Snow cones 80% more messy then shaved ice

-More Delicious to Enjoy on Tropical Vacation. Journal of Mayo 

Expensed Beach Vacations. Hassebrock, J, Makovicka, J

Chhabra, A

*Found that shaved ice was the preferred method of 

recovering from hangover when compared with snow cones



You Decide!!

The answer is Shaved Ice 

by a mile!!!!!!
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Biologics and Their Place in 
Orthopedics



Holy Grail in Orthopedics

• Eternal youth!!

• Heal without 
surgery!!

• Cure arthritis!!



Common Biologics Used

• Hyaluronic Acid- viscosupplementation

• Platelet Rich Plasma- PRP

• Mesenchymal Stem Cells- MSC

• Peripheral blood

• Amniotic derived

• Adipose derived

• Bone marrow aspirate

• Matrix-induced cartilage implantation 
(MACI)



Hyaluronic Acid- HA

• Synvisc

• Euflexxa

• Orthovisc

• Monovisc

• Gel one

• Durolane



PRP: History

• 1970’s in hematology, plasma with platelet count above that of 
peripheral blood to treat thrombocytopenia

• Went on to use in maxillofacial surgery as platelet rich fibrin because of 
the potential for adherence and homeostatic properties, and PRP with 
its anti-inflammatory characteristics that stimulated cell proliferation

• Predominantly in orthopedics now and specifically sports medicine

• Avoidance of surgery

• Quicker return to play

• Latest and greatest 



PRP: Definition and Preparation

• Biological product defined as portion of the plasma fraction of 
autologous blood with a platelet concentration above the baseline.  
This is obtained from the patients blood and placed in centrifuge.  
After centrifuge and according to their different density gradients, 
the separation of the blood components can be done.  16 
Commercial devices available that simplify the preparation of PRP

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjE7cCYg5TgAhWNyIMKHdyLCFwQjRx6BAgBEAU&url=http://cchw.ca/what-is-a-prp-injection/prp-machine/&psig=AOvVaw2Hk-kM_luqKOoMguY1nIb2&ust=1548886815525064


PRP: how does it work?

• Autograft

• Blood is mostly plasma with small solid components (WBC, platelets, 
RBC)

• Platelets best known for their role in clotting

• Platelets also contain hundreds of growth factors crucial to healing of 
injured tissue 

• PRP has a much higher concentration of platelets and associated 
growth factors than blood

• Mechanism: hypothesis is increased concentration of growth factors 
promote healing of injured tissue



PRP: Classification

• 1. Leucocyte-poor PRP: the preparation obtained is without 
leucocytes and shows a low-density fibrin network after 
activation.

• 2. Leucocyte-rich PRP: the preparations contain leucocytes 
and show a low-density fibrin network after activation.

• 3. Leucocyte-poor PRF: preparations are without leucocytes 
and with a high-density fibrin network. Unlike pure PRP or 
PRP containing leukocytes, these products cannot be 
injected and exist in an activated gel form.

• 4. Leucocyte-rich fibrin and PRF: products are preparations 
with leucocytes and with a high-density fibrin network.

Dohan Ehrenfest et 

al. 2009



PRP: Osteoarthritis

• Mostly studied in knee

• Positive results compared to HA and 
placebo

• Low side effect profile



PRP: Mechanism in knee OA 

• Alters the joint homeostasis

• In cartilage it decreases catabolism, improves 
anabolism, and promotes chondral remodeling

• Some hypothesis and animal studies suggest it 
downregulates the expression of programmed cell 
death (apoptosis)

• Decrease in joint inflammation- by effecting 
inflammatory cascade

• May increase level of analgesic and anti-
inflammatory receptors



PRP: OA questions??

• Type of PRP

• How often to give injections

• Activation of the platelets

• Leukocyte rich vs. poor preparation

• PRP + HA

• Efficacy in other joints



PRP: Hip and Ankle



PRP: Where else can we use it?



Varying Results

• Best results

• Lateral epicondylitis

• OA knee

• Moderate effect

• Patellar tendonitis

• Plantar fasciitis

• Some promise

• Rotator cuff tendinopathy

• Osteoarthritis of the hip

• Donor site pain in ACL reconstruction with 
patellar tendon autograft 

• High ankle sprains



Not enough clinical evidence for…

• Achilles tendinopathy

• Acute fracture, or nonunion 

• Surgical augmentation with PRP in 
rotator cuff repair 

• Achilles tendon repair

• ACL reconstruction

• Muscle injuries



But we do still use it 

• Ankle syndesmotic 
injuries

• Hamstring injuries

• Patella 
tendinopathy

• Surgical 
augmentation



Orthopedic Surgical Uses
Tendon, ligament, bone, muscle

• Shoulder- Rotator cuff, biceps

• Elbow- UCL

• Hip arthroscopy,                                                                 
hamstring repair

• Wrist- TFCC tears

• Knee- meniscus, ACL, MCL

• Achilles

• Cartilage surgery



Rotator Cuff Repair-PRP

• Techniques vary-

• One time PRP injection 
intraoperatively

• Platelet-rich fibrin matrices 
scaffold between tendon and 
bleeding bone

• Dipped sutures Fig. 1

Fig. 2



Rotator Cuff Repair Outcomes

• PRP

• Positive results with early improvement  of symptoms, higher load to failure 
rates, lower retear rates, and improved repair integrity

• Studies that show no difference in outcome scores, functional performance, 
or healing of repair



ACL reconstruction

• Some animal studies have shown promise with use of stem cells

• Mostly PRP 

• Injected into/around graft

• Graft soaked in PRP

• PRP soaked gel foam

• Administered into the tunnels

• Injected at graft site (BTB)

• Internal bracing with PRP sutures

Fig. 1 Fig. 2



Results with ACL Reconstruction

• PRP is safe to use- no increase in adverse outcomes

• Some benefit found for partial ACL tears and for 
repairs

• Evidence that PRP can help with morbidity associated 
with graft site (BTB) and for graft maturation (as 
evidenced by more homogenous signal seen on post 
op MRI scan)

• However, no improvement in graft integration 
specifically in regards to tunnel widening,

• No improvement in overall short term outcomes with 
PRP



Achilles Tendon Repair

• PRP, Bone marrow aspirate, stem cells

• Delivery methods vary and need to be uniform

• PRP seems to help with faster healing, less thickening of the tendon, 
and high levels of growth factors in the wound site

Fig. 1 Fig. 2



Achilles Repair Results



Meniscal Repairs

• 3 zones-

• red-red=good healing(good vascularization at periphery of 
meniscus)

• Red-white=potentially good healing (middle third with some 
vascularization)

• White-white=no healing (no blood capillaries)

• Occur with ACL tears and increased rate of healing encouraged 
further study (potentially d/t marrow stimulation done in ACL 
repair)

Fig. 1



Meniscal Repair Results

• Marrow venting

• No change in rate of repair failure

• Fibrin clot

• Good result with no comparative analysis

• PRP

• Improvement in functional scores but no difference in reoperation 
rate

• Stem Cells

• Isolated positive results in avascular zone



Future of PRP

• Type of PRP

• Preparation of PRP

• Effects of NSAIDs on PRP

• Increased concentration of PRP 

• Exercise?

• Gender?

• Ethnicity?



Stem Cells
• 2 types

• Embryonic stem cells (ESCs)

• Pluripotent- with the ability to develop into any type of 
cell in human body

• Only collected from embryos

• Ethical and legal concerns

• Forbidden from use due to their oncogenic potential

• Adult stem cells

• Multipotent- ability to differentiate into cells of only one 
germ layer

• Isolated from postnatal animals, usually human beings

• Less ethical and legal concerns, better safety profile, and 
nonimmunogenic property

• Limited by multipotency



Mesenchymal Stem Cells (MSC)

• Harvested from adult 
mesenchymal tissue

• First isolated in 1976

• Isolated from adipose 
tissue, peripheral blood, 
synovium, umbilical cord, 
and dental pulp

• Ability to differentiate into 
cartilage, bone, tendon



Results in OA



Bone Marrow Aspirate 
Concentrate (BMAC)

• Autologous graft

• Thought to contain a 
regenerative potential due 
to the high MSC 
concentration

• However only small 
number of cells in the 
aspirate are actually MSC’s

• Benefits may be from this 
or abundance of growth 
factors and cytokines

• Used in DJD, rotator cuff 
tears, osteonecrosis, and 
non unions



Results

MSC in BMAC have the potential to self-renew, undertake clonal 

expansion, and differentiate into musculoskeletal tissue.   

MSCs can be isolated from several tissues.  They exert anti-

inflammatory and immunomodulatory effects and can differentiate 

into mesenchymal and non mesenchymal cell types



AAOS- Optimizing the Clinical Use 
of Biologics in Orthopedic Surgery



AAOS Recommendations

• 1: Define Terminology to Clearly Distinguish Uncharacterized Minimally 
Manipulated Autologous Cell Products From Rigorously Characterized, 
Culture-expanded and Purified Stem Cell and Progenitor Cell Populations

• 2: Standardize Reporting Requirements

• 3: Establish Registries for Postmarket Monitoring and Quality 
Assessments of Biologic Therapies

• 4: Designate Osteoarthritis as a Serious Medical Condition

• 5: Clarify, by Disease State, a Consensus Approach for Biological Markers 
of Interest and Clinical Trial Design

• 6: Establish the Framework for a Multicenter Knee Osteoarthritis Clinical 
Trial Consortium 

• 7: Explore Accelerated Pathways for FDA Approval of New Drug 
Applications for Biologics to Treat Musculoskeletal Conditions



Conclusion

Pros-
• Biologic augmentation is generally 

accepted as safe with minimal 
reports of adverse reactions or 
complications

• Some studies have shown good 
results in functional outcome and 
improvement in integrity of 
repair/reconstruction

• Relatively easy to implement into 
surgical procedures with minimal 
increase in surgical time and 
difficulty

Cons-

• Infection risk

• Some studies show no 
statistical improvement in re 
injury rates or overall outcome 
scores

• Added expense 

• Not enough comparative 
studies to determine efficacy or 
if it makes a difference in what 
we are already doing



More Work to Do!!


