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BLOOD PRESSURE MONITORING

It was only after orthopedic trauma 
surgeon Robert Meek, MD, retired 
that he had time to address the most 
complex and vexing problem he and 
his peers faced: pelvic fracture fixation. 
The clinical professor emeritus at the 
University of British Columbia’s Faculty 
of Medicine had enjoyed a busy 
career; in the 1980s, he founded—
and headed—the orthopedic trauma 
divisions at the university and at 
Vancouver General Hospital. In all his 
years of practice, the right solution for 
repairing broken bones in a ring-shaped 
pelvic anatomy made up of several 
curved bones never came along. 

While straight intramedullary (inside of 
the bone) fracture fixation implants have 
evolved since the first widespread usage 
of intramedullary nails during World 
War II, when they were used to send 
soldiers with broken long bones back 
to battle sooner, no similar innovation 
has occurred for curved pelvic bones. 
Straight screws often don’t work well in 
curved bone; they achieve shallower 
penetration across the fracture and 
increase risks of traveling outside the 
bone, an undesired consequence. To 
avoid the latter, surgeons might use 
smaller diameter screws, but these may 

not have enough holding strength to keep 
bone fragments together during the six-
to-12-week healing process.

Another alternative for fracture fixation 
is the use of bone plates, which are bent 
around curved bones to align them at the 
break. These have their own drawbacks, 
in requiring lengthy and expensive open 
surgeries with large incisions that increase 
the risk of infection and delay recovery. 
For all the added time, expense, and 
invasive procedural risks of bone plates 
it’s clear a minimally invasive solution is 
preferable. 

Finally, there is a third and rather 
draconian option—external fixation—
which employs long pins on each side of 
the pelvis, inserted through the skin and 
into the bone. Where the pins project 
outside of the skin, they’re attached to 
a large stabilizing frame. The device is 
removed when healing occurs—within six 
to 12 weeks, but meanwhile the patient 
remains largely immobilized. 

Patients and patterns of fractures are 
diverse, and these existing options can 
work well for certain patients. But Meek, 
having seen the benefits of decades of 
innovation with other types of fracture 
fixation, believed that the time was right 

for a minimally invasive intramedullary 
solution for curved bones. He decided to 
invest his time and energy in developing 
the ideal fixation device for pelvic and 
acetabular (the socket of the hip joint) 
fracture repair. 

An Academic Endeavor 
Becomes a Company 
Steve Dimmer, CEO of CurvaFix Inc., 
notes that in 2014, he was asked by a 
Seattle-based venture capitalist to look 
at a project Meek had started. Dimmer 
says he didn’t have prior experience in 
orthopedics, but he’d previously worked 
on several early-stage medical devices—
as CEO and co-founder of Nuvaira Inc. 
(COPD), the founding VP of Calypso 
Medical (radiation oncology), and within 
INOVIO Pharmaceuticals, where he 
built the medical device organization to 
develop an electroporation-based drug 
delivery solution. Most recently, he’d 
been an entrepreneur-in-residence at 
Johnson & Johnson’s Ethicon Inc. division, 
looking at “white space” opportunities 
for the multinational. 

At the request of the VC, Dimmer says he 
met with Meek and Robin Coope, PhD, 
who had developed an early prototype. 
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He then went back to the potential 
investors. “I told them I’d met some good 
people, but several questions needed 
to be answered before money should 
be invested. They said, ‘How would you 
like to get those questions answered?’” 
In 2017, CurvaFix was spun out of the 
University of British Columbia, and with 
Dimmer at the helm the start-up raised 
a Series A round of funding led by 
Delta Dental Washington Seed Fund, 
which funded early development and 
FDA clearance. In 2020, a Series B 
round brought in $10.5 million from a 
group of investors led by Sectoral Asset 
Management to fund pilot commercial 
launch. 

There is a classification system for 
patterns of pelvic fractures, but simply 
speaking, there are two basic types. First, 
there are high-energy traumas, caused 
by car crashes or falls from a height. A 
large percentage of the patients in this 
category are young. The second group 
consists of low-energy trauma, so-called 
fragility fractures that occur in the elderly 
as a result of osteoporosis or other 
conditions that weaken bone such that a 
simple sneeze or fall in the shower can 
result in injury. 

Unstable fractures, where bones become 
misaligned, generally call for surgery. 
Stable fractures in which bones remain 
aligned, often don’t receive treatment 
today. However, patients who don’t 
have surgery often require extended 
periods of bedrest and narcotics for pain 
management during healing. 

Dimmer breaks down the market for 
CurvaFix as follows: Of 165,000 
hospitalizations annually due to pelvic 
fractures in the US today, there are 
about 60,000 fracture fixation surgeries. 
Among 65,000 high-impact trauma 
patients, 85% will get fixation, but only 
10% of the 100,000 who suffer from 
pelvic fragility fractures will. 

In contrast, if a frail elderly patient has 
a fall and breaks her hip (top of femur), 
there is a 95% chance she will receive 
fracture fixation. Decades of innovation in 
hip fracture repair have enabled strong, 
stable fracture fixation, which reduces 
pain and allows patients to mobilize 
soon after surgery. In contrast, life is apt 
to deteriorate quickly for pelvic fracture 
patients who, for lack of treatment, are 
confined to bedrest, lengthy periods of 
which are known to result in pressure 
ulcers, risk of blood clots, and loss of 
muscle mass, among other harmful 
consequences. These patients have a 
high one-year mortality rate of 18-25%.

CurvaFix believes it can improve both 
procedural and clinical outcomes for 
those who are candidates for surgery 
today and also help over 80% of the 
100,000 patients with fragility fractures 
who aren’t well served by existing 
treatment options. “We have a good 
market in high-impact trauma, and in 
fragility fractures we believe we can do 
something no other company can,” says 
Dimmer. He notes that about half of the 
patients in the company’s pilot launch 
had fragility fractures and the CurvaFix 

IM Implant data to date looks solid in 
both high impact and fragility.

Although a niche, pelvic fracture fixation 
is a substantial market. “If we add the 
high-impact market to the fragility market, 
that’s about $675 million in the US,” 
Dimmer estimates. 

A Suspension Bridge 
for the Pelvis 
As noted, the pelvis is ring- or bowl-
shaped. It consists of three major 
areas—the ilium, the sacrum, and the 
pubic bones. To meet the requirements of 
different fracture patterns in a complex 
anatomy, CurvaFix has developed an 
implant designed to achieve strong 
fixation with a longer, wider, and curved 
implant with the right length and shape to 
hold bones together across all the major 
areas of the pelvis. 

The stainless steel CurvaFix IM Implant is 
made of multiple interlocking segments 
that look like puzzle pieces (see Figure 
1). The proximal end of the device drives 
torque to the threaded screw at the 
distal end to pull the implant into bone. 
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The CurvaFix IM Implant
Figure 1

Source: CurvaFix 
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Once implanted, the four multistranded 
cables within the implant are locked at 
different lengths to make the implant rigid 
following each patient’s natural bone 
curvature.

The procedure for implanting the 
CurvaFix IM Implant is familiar to 
surgeons who already implant IM nails 
in a femur or a tibia. “It takes 20 to 25 
minutes to place straight screws, and 
we are about the same,” says Dimmer. 
It’s a minimally invasive procedure 
through a small incision using standard 
fluoroscopy. “The starting point where 
the surgeon enters bone is much more 
forgiving than straight screws because 
we have a steerable wire to navigate 
the curves of the pelvis.” 

After placing the steerable wire, the 
surgeon reams the bone to create a 
curved channel within the bone. The 
surgeon then measures the depth of 
the inserted guidewire to pick a device 
of the appropriate length. At present, 
CurvaFix manufacturers eight different 
lengths of the implant. After reaming, the 
flexible CurvaFix device is implanted 
over a wire by turning the implant 
into the bone. After implantation, the 
surgeon activates the lock, which grabs 
and holds the internal cables at different 
lengths and the device becomes rigid to 
hold the curvature. 

“In terms of the fundamental physics, 
think of a suspension bridge, which uses 
cable tension and the transfer of force. 
Each of the device’s cables can hold 
four hundred pounds of force so it is 
robust,” Dimmer says. For the pelvis, he 
adds, it needs to be, because the pelvis 
holds most of the body’s weight, and 
many patients suffer from obesity. 

The company gained 510(k) clearance 
for the CurvaFix IM Implant in October 
2019 but has been selling selectively. “I 
never like to go right from clearance to 
selling, because there are always things 
to learn,” Dimmer explains. Instead, the 
company sponsored a post-clearance 

study called RESTORE, in 30 patients 
at six centers. “We wanted to have 
data we could publish, and our clinical 
study aims were straightforward.” The 
company evaluated procedure success, 

how quickly patients were able to 
ambulate, and stability of fracture repair. 
“We have completed enrollment and 
submitted our abstract to the Orthopedic 
Trauma Association, and plan to publish 
our study later this year,” says Dimmer. 

While Dimmer can’t report on the study 
pre-publication, he does note trauma 
surgeons have used the CurvaFix IM 
Implant in all the curved paths of the 
pelvis. The company also has begun 
sharing a growing number of inspiring 
case studies. 

One of the most complex fractures 
occurred in a worker in an industrial 
facility on which a pallet of heavy 
equipment fell. The accident broke 
his leg as well as his pelvis in multiple 

places. Without CurvaFix, the surgeon 
imagined that he would have had 
to place the patient in an external 
fixation device followed by six weeks 
of immobilization. “Instead, he used 
three CurvaFix devices in a 70-minute 
procedure in total, and the patient got 
up and moved around soon after,” 
reports Dimmer. 

Another recent case was a pelvic 
fragility fracture in a moderately obese 
elderly woman with a nondisplaced 
sacral fracture. She had severe pain at 
rest and was unable to mobilize after 
six weeks of nonoperative treatment. 
After her fixation surgery with the 
CurvaFix implant, she was discharged 
from the hospital the same day and 
was able to ambulate postoperatively 
with immediate and significant pain 
relief. At two weeks she had returned 
to her normal mobility.

The company began the pilot launch 
of the CurvaFix IM Implant late last 
year. Chief Commercialization Officer 
Bart Balkman, a 30-year veteran of 
the medical device industry, leads 
the effort. Balkman was recently 
chief commercial officer for Shape 
Memory Medical after leading sales 
at NuVasive Specialized Orthopedics, 
which had acquired his previous 
company Ellipse Technologies. At 
Ellipse, he’d led commercialization 
and built a market for a novel 
intramedullary limb-lengthening and 
deformity-correction implant. 

In terms of getting the word out, that 
might not be as challenging as it usually 
is for a start-up with an innovative 
medical device. As a specialty, trauma 
surgery is a niche. There are only about 
600 orthopedic trauma surgeons in the 
US, “and they all tend to talk to one 
another,” Dimmer says, “so surgeon 
advocacy is paramount.” This just 
might be one $1.1 billion worldwide 
market that a start-up can wrap its arms 
around.    
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“We have a good 
market in high-
impact trauma,  
and in fragility 
fractures we 
believe we can do 
something no other 
company can."

                   —Steve Dimmer   
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