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The annual EMT Summit brings 
together top medical device VCs, busi-
ness development executives from an 
ever broadening group of strategics 
seeking growth opportunities in the life 
sciences, and the management teams 
of many of the most promising start-
ups in the device space. This year’s 
meeting will be held on October 19-21 
in San Francisco Bay, CA.

To date, more than 50 medtech start-
ups are on the roster of presenting 
companies, across the cardiovascular, 
peripheral vascular, ophthalmic, wound 
healing, and surgical sectors, among 
others. The MedTech Strategist decided 
to take an early peak at a small group 
of surgeon-founded presenting com-
panies focused on minimally invasive 
surgery, an area that presents growth 
opportunities because of market fun-
damentals as well as technological 
advances.

Against a backdrop of healthcare 
reform, with its dual aims of improved 
outcomes and lower costs, minimally 
invasive surgery is more appealing 
than ever to hospitals, patients, and 
surgeons. Globalization will also drive 
innovations that increase the safety 
and consistency of surgical procedures, 
as laparoscopy begins to penetrate 
areas where there are fewer surgeons, 
or large groups of surgeons new to less-

invasive procedures. The global market 
for laparoscopic devices was valued at 
$7.5 billion in 2012 and is expected to 
grow to $12.3 billion by 2019, according 
to Transparency Market Research.  

But even in the largest market for 
laparoscopy, the US, where 32% of the 
world’s procedures are performed (fol-
lowed by Europe, with a 25% share), 
much work remains to be done before 
common surgical procedures give 

way to laparoscopic alternatives. The 
majority of surgeries involving abdomi-
nal areas are eligible for laparoscopic 
techniques, but the penetration rates 
for many common surgeries (hysterec-
tomy and hernia repair, for example) 
remain low (see Figure 1, which was 
excerpted from “Teleflex: A Master 
of Reinvention Aims to Remake the 
MIS Market,” The MedTech Strategist, 
May 15, 2015). That’s largely because 
the procedures still present some dif-

Minimally Invasive Surgery  
Start-Ups Push the Envelope

Figure 1

US Laparoscopy Penetration, by Procedure

*all procedures, including open

**Intuitive Surgical estimates that 32% of benign hysterectomies in the US are done via 
laparoscopy and another 31% are performed robotically

Sources: Penetration rates from Cooper, MA et al. Hospital Level Under-Utilization of Minimally 
Invasive Surgery in the United States: Retrospective Review. BMJ 2014;349:g4198, and 
Covidien, 2013 estimates. Annual case volume estimates from TransEnterix Inc.; Intuitive 
Surgical; Ethicon; Memorial Sloan Kettering Cancer Center; National Center for Health Statistics

 
Procedure

Annual US  
Case Load (est)*

Laparoscopy 
Penetration

Cholecystectomy 1.14 million 90%+
Bariatric Surgery 160,000 85-90%
Appendectomy 560,000 71%
Lung Resection/Lobectomy 90,000 32%
Colorectal Surgery/Colectomy 363,000 28%
Inguinal Hernia Repair 700,000 13-15%
Hysterectomy 450,000 13%**

Against a backdrop of healthcare reform, with its dual aims of improved outcomes 
and lower costs, minimally invasive surgery is more appealing than ever to hospitals, 
patients, and surgeons. At the EMT (Emerging Medical Technologies) Summit that 
begins on October 19 (sponsored by Innovation In Medtech, publisher of The MedTech 
Strategist), among many presenting companies across the spectrum of clinical 
categories are several surgeon-invented technologies, designed to make it easier for 
surgeons to work with accuracy in small spaces, with fewer hands, fewer ports, and 
fewer disfiguring cuts on the patient. We preview some of them here. 

by 
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3DBiopsy LLC  
Advances Prostate Cancer 
Treatment with Precision Pathology

ficulties; complications with entering the 
abdominal cavity, lack of direct visualiza-
tion, restricted movement and instrument 
clashing, and the fact that for patients, the 
creation of many ports on the abdomen is 
still rather painful.

In this space, the surgeon-entrepreneurs 
are the advance guard, and at least three 
surgeon-founded companies will be present-
ing at EMT. We spoke with Life Care Medical 
Ltd., which aims to avoid the complications 
that happen at the very first step of mini-
mally invasive surgeries, entry into the peri-
toneum with a Veress needle. Complication 
rates are low in the hands of experienced 
surgeons, but when they occur, they can 
be serious, even fatal, since, for example, it 
is possible to nick the aorta on the way in. 
Renowned laparoscopic surgeon Camran 
Nezhat invented the LapCap2 to increase the 
success rates of entry procedures and ensure 
consistent access for all surgeons.  

Surgeon Alberto Rodriquez-Navarro, MD, 
moved from his native Chile to San Francisco 
to develop and commercialize an invention 
that enables laparoscopic surgery to be 
done with fewer ports with better conse-
quences for the patient and less stress on 
the surgeon; we spoke with him about his 
company, Levita Magnetics. 

Finally, advances in diagnosis are also fuel-
ing the need for new kinds of minimally 
invasive procedures, especially in oncology. 
In prostate cancer, for example, screening 
now reveals many cases of suspected cancer, 
but the bottleneck lies at the biopsy stage. 
Because of the lack of certainty that plagues 
current biopsy methods, men with prostate 
cancer are often over treated, enduring 
surgery and lifelong side effects from the 
surgery, when minimally invasive lesion abla-
tion might have been better. Nelson Stone, 
MD, a veteran of urologic oncology, founded 
3DBiopsy LLC to address this problem, build-
ing on insights and physician connections 
he’s gained over the years since he founded 
his first company, Proseed, offering brachy-
therapy, a focal therapy for prostate cancer 
(Proseed was sold to CR Bard Inc.).  

Since the introduction of the PSA screening test for prostate can-
cer in the US in 1994 (now routinely performed in the majority of 
men over the age of 50), deaths from prostate cancer have dropped 
markedly. The five-year survival rate for men diagnosed with pros-
tate cancer was about 70% in 1980; now it’s almost 100%. Today, a 
diagnosis of prostate cancer doesn’t necessarily mean removal of 
the entire prostate gland, with the potential complications of that 
surgery, which include erectile dysfunction, urinary incontinence 
and bowel problems. Focal brachytherapy and energy-based treat-
ments are now available to spare prostate tissue from the knife. 

Screening, followed by biopsy, is turning up 825,000 new, con-
firmed cases of prostate cancer globally each year (230,000 of 
them in the US). But now it seems that the field is almost a victim 
of its own success. Two decades ago, notes Nelson Stone, MD, a 
professor of urology and radiation oncology at the Icahn School 
of Medicine at Mount Sinai and a co-founder of 3DBiopsy LLC, 
prostate cancer was only discovered when it was so large you 
practically couldn’t miss it. But today, clinicians are dealing with 
small tumors that can be entirely missed by conventional biopsy 
methods. “Today when you take the prostate out and look at the 
number of tumors, it’s not unusual to find six that are less than 
five millimeters in size.” The current standard of care, transrectal 
ultrasound guided biopsy (or TRUS) has a diagnostic accuracy of 
only 50-60%.  

That presents clinicians with a conundrum. Since there is no cer-
tain way of knowing that all the high-risk cancers have been found, 
is it best to surgically remove or irradiate the entire prostate, 
choose focal therapy and remove the specific lesions, or opt for 
surveillance? The latter two options are risky, since it’s possible to 
miss small but deadly cancers. There are more than 27,000 deaths 
from prostate cancer in the US each year. But more often than not, 
radical prostatectomy is overkill, leaving men with a lower quality 
of life when perhaps the procedure wasn’t necessary. “Oddly, it’s 
a matter of overtreatment and underdiagnosis at the same time,” 
says Stone. 

Biopsy methods, unchanged for the last 30 years according to 
Stone, needed to get up to speed with advances in treatment and 
diagnosis. In 2012, Stone founded 3DBiopsy, along with urologist 
David Crawford, MD, pathologist Dr. Marshall S. Lucia, and Craig 
Baer, PhD, an astronautical and mechanical engineer. The team has 
created a real-time mapping system for pinpointing the location of 
tumors during biopsies, and ultimately, treatments.
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The 3DBiopsy system has four  
components: 3D mapping soft-
ware, which works with existing 
ultrasound systems to generate 
a continuous, three-dimensional 
image that tells the physician 
where the biopsy needle needs to 
be placed; a biopsy actuator, which 
helps fire the biopsy needle at vari-
able distances according to its lo-
cation within the prostate gland; 
a specialized biopsy needle that 
allows the physician to capture a 
single, unbroken core sample up 
to 60 mm in length, from apex-to-
base of the entire gland (which 
yields four times more tissue than 
TRUS needles with half the needle 
punctures); and finally, a biopsy 
carrier that maintains the integrity 
and orientation of the core during 
pathology testing in such a way 
that information about the loca-
tion of the cancer can be imported 
into the treatment software. “We 
now have a 3D rendition of the 
prostate gland,” Stone explains, 
“showing exactly 
in three dimen-
sions where the 
cancer is. This 
is important for 
focal therapy be-
cause you need 
that roadmap to 
tell you where to 
deliver the ener-
gy that destroys 
the lesion.” 

Of the 210,000 men in the US 
with newly diagnosed low- to in-
termediate-risk prostate cancer, 
3DBiopsy will help stratify them, 

with more accuracy than is pos-
sible today, into three groups: 
surveillance (those identified as 
not needing focal or surgical treat-
ments); focal therapy; and de-
finitive treatment, that is, radical 
prostatectomy or radiation of the 
entire prostate.  

Today, 67% of patients that fall 
into the low/intermediate risk 
group get the full treatment. Nel-
son estimates that with 3DBiopsy, 
only 33% will get the full radiation 
treatment, which costs upwards 
of $40,000 per treatment, sav-
ing billions of dollars and sparing 
men the unnecessary surgery and 
side effects. The company aims to 
prove these clinical and economic 
benefits in prostate cancer, then 
move on to breast cancer. 

To date, 3D Biopsy has raised 
$1.2 million, which it used to file IP, 
create the software, and build the 
actuator gun, the needle, and the 
specimen carrier. Nelson estimates 
that the company can get to com-
mercialization and ramp-up on a 
total of $18 million. At EMT, Nelson 
is looking for investors to help it 
raise $6 million to complete devel-
opment of all components and get 
ready for FDA approval.    

 
FOR THE  
PATIENT: 

n95% diagnostic 
accuracy vs 50-60% 
with TRUS biopsy

n40% of newly 
diagnosed patients 
will avoid surgery or 
full radiation

 
FOR THE 
PHYSICIAN:

nMore confidence in 
the correct diagnosis

nProvides a roadmap 
for follow-up focal 
therapy

nProcedure 
has current 
reimbursement 
coverage

FOR THE 
HEALTHCARE 
SYSTEM:

nHelps eliminate 
many costly and 
unnecessary 
surgeries 

nNet healthcare 
savings of 
approximately  
$2-4 billion 

Figure 2

Advantages of 3DBiopsy

Source: 3DBiopsy LLC

Prostate cancer 
today is oddly 

“a matter of 
overtreatment 

and under-
diagnosis at the 

same time.” 
–Nelson Stone, MD
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Levita Magnetics  
Enables Laparoscopic Port Reduction

Albert Rodriguez-Navarro has been 
performing minimally invasive surger-
ies for ten years. As a younger surgeon, 
he’s known laparoscopic multi-port 
surgery as the standard of care, rather 
than a new advance on an old open 
surgical procedure. Coming to it with 
a fresh perspective, it was only natu-
ral for Rodriguez-Navarro  to wonder if 
the gold standard couldn’t be raised in 
such a way as to create less pain and 
scarring for patients, by eliminating as 
many ports into the body as possible, 
while making the procedure easier for 
surgeons to perform. 

Rodriguez-Navarro devised a plat-
form that uses magnets on the 
outside of the body to control instru-
ments on the inside. He lived in Santi-
ago Chile at the time, where he began 
development work and performed 
early preclinical proof of concept on 
the technology. Three years ago, he 
moved to San Francisco to run his new 
company, Levita Magnetics, and now 
the company’s first product, a mag-
netic grasper, is protected by eleven 
issued and in process patents, is ex-
pected to have a CE mark at the end of 
the year, and is on its way to FDA regu-
latory clearance.  

The magnetic grasper consists of 
three major components: a handle, 
a detachable clamp, and an external 
device that emits a magnetic field. 
During a laparoscopic procedure, it is 
used as a tissue retractor to hold and 
mobilize the organ, and then the tip 
of the grasper is detached, leaving 
the entry port available for the other 
instruments. An external magnet con-
trols the clamp from outside the body, 
giving the surgeon great flexibility and 

range of motion. At the end of the pro-
cedure, the handle of the grasper can 
be easily reconnected to the clamp on 
the gallbladder when it’s time to re-
move the organ from the body; there 
is no need for a dedicated port to de-
liver and manipulate the grasper.   

The device offers several advantag-
es over multi-port surgery. For one, 
surgeons have more freedom to move 
and change the retraction position of 
the grasper tip to open up additional 
areas for surgery. Levita Magnetics’ 
approach also reduces instrument 
crowding and clashing, a drawback of 
reduced-port surgeries using conven-
tional laparoscopic instruments. And, 
Rodriguez-Navarro was surprised to 
find one additional benefit: an im-
proved view of the operative field as 
the surgeon can create the perfect 
angle for retraction.  

The magnetic grasper has been used 
in many single-port and reduced-port 
cholecystectomy procedures and 
other surgeries, and the economic 
benefits are becoming apparent, he 
says. “Generally speaking, you can 
expect to have faster recovery, a de-
crease in inflammation, a reduction 
in pain drug usage, and in the end, it 
will save money.” In some cases, the 
technology might result in more ef-
ficient use of physicians’ time. “This 
technology will enable one-surgeon 
surgery, and that also has a big  eco-
nomic impact, especially in regions 
where you are constrained by the 
number of surgeons.” All in all, Levita 
Magnetics offers “better visualization, 
increased safety, and a move towards 
solo surgeon surgery,” according to 
Rodriguez-Navarro.  

The company will initially target lap-
aroscopic cholecystectomy for several 
reasons. It is the most commonly per-
formed laparoscopic surgery, and the 
surgical risk is relatively low, which 
lowers barriers to entry. This one ap-
plication offers a potential market of 
$1 billion per year, according to the 
company’s estimate. And both lapa-
roscopic surgery and robotics com-
panies have identified gallbladder 
removal as a goal for single-site mini-
mally invasive surgery. 

That’s only the beginning though. 
Glen French, the CEO of Pulmonx 
Corp. and an advisor to Levita Mag-
netics, says the company has iden-
tified an array of additional clinical 
applications and has done both pre-
clinical and clinical testing. The com-
pany doesn’t want to specify them at 
this stage, but, says French, they are 
procedures where “from a cost per-
spective, these kinds of advantages 
can be fully valued.” 

Levita Magnetics has been operat-
ing stealthily until now. The compa-
ny’s presentation at the EMT Summit 
in October will represent a sort of 
“coming out” for the company. Ro-
driguez-Navarro says, “Our purpose is 
to change minimally invasive surgery 
worldwide. We are ready to get our 
device into the hands of surgeons so 
they can improve the quality of pa-
tients’ lives.”  

All in all, Levita 
Magnetics offers 

“better visualization, 
increased safety, 

and a move towards 
solo-surgeon 

surgery,” according to 
Rodriguez-Navarro. 
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LapCap2, the first product of Life 
Care Medical Devices Ltd., was the 
brainchild of Camran Nezhat, MD, one 
of the world’s foremost laparoscopic 
surgeons. Nezhat is renowned for pio-
neering videoendoscopic surgery for 
endometriosis in 1988, well in advance 
of the revolution in laparoscopy.  

According to Life Care CEO Richard 
Prati, Nezhat sought to standardize 
laparoscopic entry techniques and 
eliminate a source of complications at 
the very first step of minimally inva-
sive surgeries.  Failure to achieve entry 
and extraperitoneal insufflation occurs 
in 5-10% of laparoscopy cases and 
increases procedure time as well as 
complications. The most common entry 
technique, the Veress needle, is associ-
ated with the highest number of failed 
entry attempts. Complication rates for 
experienced surgeons are less than 1%, 
says Prati, but economic pressures on 
hospitals around the world will drive an 
increase in the number of laparoscopic 
procedures, and hence the number of 
complications. “In the very first step, 
the needle hits the bowel, and the 
patient develops an abscess or an infec-
tion,” says Prati. “It is a very expensive 
mistake for the patient and the hospi-
tal.” There’s room for error, notes Prati, 
because surgeons are going in some-
what blindly. Nezhat’s solution: make 
that target zone larger, to minimize the 
chance of a geographic miss. 

LapCap2 is designed to do just that. 
It is a dome-shaped device that uses 
negative pressure, delivered from 
the standard operating room suc-
tion device, to lift the abdominal wall 

above critical organs and vessels dur-
ing Veress needle entry. The product 
is 510(k) cleared and ready for launch, 
which will happen within the month, 
says Prati. 

LapCap2 offers several advantages 
over standard entry with the Veress 
needle. It is less traumatic—Veress 
needle insertion involves pinching the 
skin or using towel clamps, which cause 
bruising and post-operative pain; it 
allows one-operator entry (the surgeon 
can hold the LapCap2 with one hand, 
place the suction, then enter with the 
Veress needle); reduces time to insuf-
flation by a few minutes, a meaningful 
saving in large-volume ORs; and mini-
mizes the need for trocar incisions.  The 
device comes in three sizes, to suit all 
anatomies over a BMI 
(body mass index) 
range of 18-41. 

Surgeons are gener-
ally resistant to new 
technologies that call 
into question the skill 
with which they oper-
ate, but the argument 
that resonates with 
them is consistency. 
Having a larger target 
zone through which 
to enter the body 
increases the odds of 
success.  

Life Care Medical 
was founded in 2008 
and went public via 
a reverse merger in 
2013. The company 

recently replaced the founding man-
agement team, and Prati was brought 
in to recapitalize a company that had 
almost completed product develop-
ment, but was languishing on the pink-
sheet stock exchange. Now, says Prati, 
Life Care has FDA clearance, the CE 
mark, production in place, some initial 
orders, and is ready to ship product. 

The company will initially target 
gynecological laparoscopic surgeries, of 
which there are one million procedures 
in the US each year, and five million 
globally. (see Figure 3). 

Coming out of the gate, the company 
is already setting up for additional 
growth and is in detailed discussions 
on acquisition of other innovative 
technologies.   

Life Care Medical Devices:   
Creating New Standards in Minimally Invasive Surgery

Figure 3

1M US Laparoscopic Gynecological Surgeries

 *lower genital tract 

Source: Life Care Medical Devices Ltd. 
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