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Surgical Science and Regenerative Medicine: 
More than just Cells



Luce ( Not Loose) Scholarship





Early Cell Therapy: Investigating New 
treatments for Cancer

Il-2 & LAK Cells









The “other” option for research: Industry









The Birth of In Utero Stem Cell Therapy



Surgery on the World Stage





• 3rd Edition (2014) : Volume on 
Surgery





Curing Myelomeningocele: from Ovine Surgery to Stem Cells













Spina Bifida  or MMC

n 4 children born each day in US 

n Annual cost of MMC in US is $500 million



J Pediatric Surgery 1995



Hindbrain Herniation develops in surgically created myelomeningocele model but is absent 
after repair in fetal lambs.
By:  Paek,BW, Farmer DL, Et al

J Obstet Gynecol. 2000:183(5):1119-23



Fetal Repair of Spina Bifida



• MOMS Centers
– The Children’s 

Hospital of 
Philadelphia

– University of 
California-San 
Francisco

– Vanderbilt University 
Medical Center

• Coordinating Center
– The George 

Washington University 
Biostatistics Center

• NICHD 
– Pregnancy & 

Perinatology Branch





Surgery + Bioengineering

Stem cell 
Engineering

Biomaterial
Engineering

Translational 
Regenerative Medicine

Surgery



Discarded Placenta
(Term)

Chorionic Villus 
Sampling (CVS) 

procedure
(10-12 weeks)

Donated Placenta
(8-24 weeks)

Placenta



Placenta-derived Mesenchymal Stromal Cells 

(PMSCs)
Unique properties

• Fetal origin

• Important development
related functions

• Largely expandable-
reach a sufficient number 
within the time window 
for in utero treatment



Placental Tissue



To replace damaged, diseased, or absent tissues 

PMSCs- Multipotency
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MMC Defect Repair

Treatment
Arms

PMSCs + 
Vehicle Vehicle only



Motor function



In Utero PMSC Treatment Cures MMC Paralysis



Histopathological Analysis



To induce healing or regeneration of nearby tissues 
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Human Cytokine Array

Immunomodulatory factors Tissue remodeling  factors

PMSCs- Paracrine Secretion



BM-MSCs 11-14 week 
PMSCs

16-18 week
PMSCs
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PMSCs- Paracrine Secretion

**P<0.01;
*P<0.05







Humans and canines affected by SB share the same clinical symptoms including lower extremity/hind
limb paralysis and bladder/bowel incontinence (a-b). Comparison of magnetic resonance imaging (MRI)
also demonstrates similarities between human (c) and canine (d-g) SB lesions. These similarities include
congenital absence of the lumbar spinous process and herniation of the spinal cord and meninges
(indicated by red arrows in c, d, g). MR imaging sagittal sections (c, d); transverse sections (e-g). Image

(c) was from a 3-year old human SB patient. Case courtesy of Dr. Mahmoud Yacout
Alabd, Radiopaedia.org, rID: 39982. Images (d-g) were obtained from a 9-week old
canine SB patient at the UC Davis Veterinary Medicine Teaching Hospital (VMTH).
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A Comparison of Human and Canine Spina Bifida





Preoperative sagittal (A) and transverse
(B and C) T2W MR images versus 8w
post-operative sagittal (D) and

transverse (E-H) T2W MR
images of an English bulldog
SB puppy.

MRI
Pre-operative vs. 8w post-operative



Pre-treatment (9 weeks old)



8 weeks Post-Op (17 weeks old)
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“The future belongs to those who believe in the beauty 
of their dreams.”

Eleanor Roosevelt


