
1 For questions: please contact us at ideas@encodelp.com            @encodelp  www.encodelp.com

Symbol PINK.V

Exchange TSX-V

Current Price $2.02*

52 week High $2.49

52 week Low $0.21

O/S 38.68mm**

Market Cap ~$78.1mm*

Average 
Volume (3M)

~44k

Cash ~$11.2mm**

1Q 2021 OTIS 
Commerical 
Launch and 
First Sale

1Q 2021 ImgAssist 
Accuracy Data 
Results

2Q 2021 OTIS ImgAssist 
Pivotal Trial 
Study Initiation 

4Q 2021 OTIS ImgAssist 
Pivotal Trial 
Data Relase 

FINANCIAL SUMMARY TABLE

KEY CATALYST DATES

*as of 10/20/2020    **as of 6/30/2020
All Figures in Canadian Dollars

We believe Perimeter’s widefield OCT unit, OTIS, can be a solution to the 
reexcision “epidemic” in breast conservation surgery.

Perimeter Medical’s Optical Tissue Imaging System, or OTIS, is an FDA 510(k) cleared 
optical coherence technology (OCT) that can rapidly image large tissue surfaces, such as an 
excised tumor, at 10-100x the resolution of ultrasound or MRI.  OTIS can fit seamlessly within 
a surgical suite, allowing for intraoperative tumor tissue imaging, in order to determine if 
positive margins remain, and additional tissue should be removed.  Initially, Perimeter will 
be focused on breast conservation surgery (BCS), also known as lumpectomy, where it is 
estimated that between 20-30% of women will require a repeat surgery due to positive 
margins (cancer left behind) being found via histology 2-5 days after the initial surgery.  
Currently, there are limited options for intraoperative tissue assessment, and those available 
are expensive, inconvenient, and cannot be scaled easily.  OTIS has the potential to become 
part of the BCS standard-of-care, which we estimate to be an annual addressable market of 
$400mm in the U.S. BCS is the near-term commercial focus for Perimeter, but, once installed, 
we expect surgeons will utilize OTIS in other intraoperative settings.  When considering 
the platform potential of OTIS across other intraoperative indications, the total annual 
addressable U.S. market grows to >$1b.  

Base Case: Commercializing for BCS

Starting in 2021, Perimeter will launch OTIS with a 8-10 person commercial team.  Initially 
they will be focused on high volume BCS hospitals, and within them, specifically targeting 
surgeons who already have experience reading patient images (ultrasound, MRI, etc.). We 
estimate that this approach will allow Perimeter to target 30% of the total addressable U.S. 
market. At a price of $150k per OTIS unit, with a $750 / treatment consumable (OTIS Tissue 
Immobilization System), even with this targeted approach, we believe Perimeter can build a 
meaningful commercial business with peak annual sales of $50mm by 2025. 

Best Case: “Intelligently” Commercializing for BCS

In parallel with their 2021 OTIS launch, Perimeter will be completing the clinical 
development of its artificial intelligence (AI) plug-in for OTIS, ImgAssist AI.  ImgAssist 
will highlight areas of interest (high probability of +ve margins) on a tumor image, 
simplifying the decision making process for a surgeon, and dramatically reducing the OTIS 
learning curve.  Perimeter is currently running a 400-patient sample study with ImgAssist, 
to determine its accuracy vs histology.  Perimeter will also be running a 600-patient 
randomized clinical trial (RCT) comparing BCS reoperation rates for OTIS with ImgAssist 
vs standard-of-care. These data, which are anticipated to be available in 4Q21, will then be 
used for an FDA De Novo 510(k) submission early-22, and potential commercial clearance 
for ImgAssist by 2H22. The data from the RCT combined with FDA-clearance of ImgAssist, 
should open OTIS adoption to the broader BCS market.  In this scenario, with ImgAssist 
commercially available in 2022, we believe OTIS can become part of the BCS standard-of-
care, with peak annual sales of $160mm by 2025.

Perimeter Medical Imaging AI: An Intelligent Investment

We believe Perimeter can re-rate over the coming years to the below expected prices based 
on our internal adoption curve assumptions for base and best case scenarios.

Base Case Implied Share Price $6.68

Best Case Implied Share Price $13.50

We believe there is a high probability that ImgAssist AI will be FDA-cleared and 
commercialized, and therefore ascribe a 70% probability to our best case scenario playing 
out.  Probability adjusted, we get to a $11.45 implied stock price which would equate to a 
return of ~567% from today’s level.  
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The Reexcision Epidemic

In a 2015 NEJM editorial, penned by the surgeon Dr. Hiram S. Cody III of Memorial Sloan 
Kettering Cancer Institute, the title “Reexcision--The Other Breast Cancer Epidemic” 
succinctly captures the problem Perimeter Medical seeks to address.  The percentages 
vary from surgeon to surgeon, institution to institution, but the macro data suggest 
approximately 20-30% of women undergoing BCS will require a repeat surgery (reexcision) 
to address positive margins found by pathology after their initial surgery.  Surgeons are 
acutely aware of the problem, but currently have limited tools to address this reexcision 
“epidemic”.  In our opinion, to address the reexcision problem and drive broad adoption, a 
new technology will likely need most of these key attributes;

• High accuracy (i.e. intraoperative data positively correlates with histology)

• Requires the technology to be able to discern surface and subsurface features

• Accurate for both invasive carcinoma and ductal carcinoma in-situ (DCIS)

• Rapid intraoperative results

• Total specimen imaging

• Total specimen preservation for histology (i.e. tissue sample is not altered during 
intraoperative assessment)

• Fits within existing surgical workflow

• Operating the technology does not require additional staffing or space

• Minimal learning curve / training required for utilization

• Cost effective

Existing intraoperative technologies or techniques do have some of these attributes, 
but haven’t checked enough of the attribute boxes to drive meaningful adoption.  
Histopathology, which includes frozen sections and imprint cytology, has high accuracy for 
invasive carcinoma, but falls short in all the other attributes. Most notably these techniques 
are labor intensive and expensive, requiring a dedicated lab and pathologist in near vicinity 
to the operating theatre, making adoption at scale highly unlikely. Imaging technologies, 
such as ultrasound, MRI, and radiography, also have good accuracy for invasive carcinoma, 
are quicker generating results than histopathology, but struggle with accurately determining 
DCIS margins and subsurface features.  We believe Perimeter’s widefield OCT unit, OTIS, is 
the only technology that can successfully check all these attribute boxes, and therefore has 
the potential to be a solution to the reexcision “epidemic”.

OTIS Attributes

In its current commercial form, OTIS, can address the vast majority of the attributes that 
should be required for early adoption.  OTIS can deliver rapid, total-tissue imaging results of 
both surface and subsurface features within 5-10 minutes. The OTIS Tissue Immobilization 
System, a single-use consumable, assists in stabilizing the tissue specimen for imaging, 
and importantly preserves specimen integrity for future histology.  The data generated 
thus far would indicate that OTIS has high accuracy to detect both invasive carcinoma, 
and importantly, the sometimes more challenging BCIS.  A 2019 Mount Sinai study found 
that intraoperative tissue assessment by surgeons using OTIS were concordant with final 
pathology in 178/185 tissue samples for overall accuracy of 96.2% (main specimen + shave 
margins).  Albeit from a single center study, these data would indicate that surgeons who 
are comfortable reading images from OTIS, can make tumor assessments real-time, that 
are highly correlated to histology. Finally OTIS can fit seamlessly into the existing surgical 
workflow, both for BCS, and in the future, for other surgical indications.

Perimeter Medical Imaging AI, Inc. (PINK.V) 
Encode Ideas, L.P.
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OTIS’s attributes clearly position it as having standard-of-care potential for BCS.  In our 
opinion, the final attribute needed, in order for OTIS to become standard-of-care, is its ease 
of use / learning curve.  The surgical community is somewhat bifurcated in their interest, 
and comfort level, in image reading (ultrasound, MRI, etc).  There is a growing group, albeit 
a minority, of avant-garde surgeons who are comfortable reading their patients’ images.  
Although the OCT images generated by OTIS have 10x the resolution of ultrasound 
images, reading them is very similar, so the OTIS learning curve for these surgeons is 
minimal.  Perimeter estimates that this group of avant-garde surgeons constitutes 30% 
of their target BCS market.  For the remaining 70% of surgeons, they generally prefer to 
have interventional radiologists reading their images, and therefore would have a steeper 
learning curve towards adopting OTIS.  This is where Perimeter envisions their ImgAssist AI 
component will dramatically expand their market.  ImgAssist will highlight areas of interest, 
where, based on the thousands of images used to inform the AI, there is a high probability 
of a positive margin.  The ImgAssist will simplify the image reading process, reducing the 
amount of training needed for surgeons to use OTIS, thereby opening up the technology to 
becoming standard-of-care for BCS.

Perimeter expects to sell OTIS for $150k/unit and its single use Tissue Immobilization 
System for $750/procedure.  A 2017 JAMA Surgery publication found that the average 
cost for repeat BCS was $16,000.  If 25% of women need repeat BCS, then the simple math 
would indicate that there is approximately $4k of repeat surgery cost per primary BCS.  If 
using OTIS can lower re-operation rates from 25% to 10% then the per patient savings 
would be $2,400.  Based on this math, a hospital doing 100 BCS/year buying an OTIS unit, 
could in theory see a return of its capital costs in less than a year.  However, as we outlined 
above, in the initial stages of commercialization without ImgAssist, a hospital with an OTIS 
installed, may only have a few avant-garde surgeons using it.  If we apply the 30% figure to 
the same 100 BCS/year hospital, it would take 2-years to see a return on its capital costs.  
These figures seem reasonable, and support OTIS’s cost effectiveness in our opinion, 
especially considering that other intraoperative tissue assessment techniques have high 
logistical and human resource costs.   

2021: OTIS Commercialization & ImgAssist AI Development

In 2021 we expect Perimeter to launch its commercial efforts in the U.S. with a team of 
approximately 8-10 people.  Their initial focus will be targeting high volume BCS hospitals, 
where there is an avant-garde surgical champion, or two.  Perimeter estimates that there are 
500 high-volume (>100 BCS/year) hospitals in the U.S.  During this first commercial phase, 
we envision a regular cadence of these leading U.S. breast cancer centers installing OTIS 
units.  Although Perimeter will be generating revenue in 2021 off a small, but growing OTIS 
install-base, we caution investors from putting too much emphasis on the income statement 
during this initial commercialization phase.  Rather, we feel emphasis should be on where 
OTIS is being installed, and who are the surgical champions / key opinion leaders (KOLs) 
driving OTIS adoption.  

While keeping one-eye fixated on Perimeter’s commercial developments in 2021, investors 
should fixate their other eye on the clinical and regulatory developments around ImgAssist 
AI.  Early in the year, Perimeter should be reporting data from its Atlas AI Project, a two-stage 
clinical program supported by a US$7.4mm grant from the Cancer Prevention Research 
Institute of Texas.  The first-stage of Atlas AI will use up to 400-patient tissue samples 
collected from MD Anderson, Baylor College of Medicine and UT Health San Antonio, to 
refine the ImgAssist algorithm and measure the accuracy of its margin assessments vs. 
standard histology.  Although the company has not overtly stated what percentage accuracy 
would be considered positive from this first-stage, we feel ≥90% should be viewed favorably 
by investors, and warrant Perimeter transitioning to the second-stage (RCT-stage) of the 
Atlas AI Project.  We anticipate data from the first-stage of the Atlas AI Project in 1Q21, 
afterwhich the company will apply for an Investigational Device Exemption (IDE) from FDA, 
in order to kick-off the RCT-stage of the Atlas AI project in 2Q21. 

Perimeter Medical Imaging AI, Inc. (PINK.V) 
Encode Ideas, L.P.
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The RCT-stage of the Atlas AI Project will enroll 600 BCS patients and compare reoperation 
rates using OTIS with ImgAssist against the current BCS standard-of-care (i.e. no OTIS). 
These data are anticipated late-21, and if they show a meaningful improvement in 
reoperation rates with OTIS with ImgAssist versus the standard-of-care, Perimeter would 
then have the clinical data to pursue FDA-clearance for ImgAssist and really drive 
commercial adoption.  We anticipate Perimeter will pursue a De Novo 510(k) clearance for 
ImgAssist AI, and that the company could have their submission into FDA by early-22.  This 
would put ImgAssist AI on track for a potential mid-22 FDA clearance and launch.  

Perimeter should have commercial, clinical and regulatory developments throughout 2021.  
We like the combination of early commercial traction with OTIS coupled with the blue-sky 
clinical and regulatory developments around ImgAssist AI.  As we suggested above, we 
think investors should keep one eye on the commercial adoption of OTIS in 2021, and the 
other on the ImgAssist developments, which foreshadow where the company is headed.

Scenario Analysis

Our base case assumption for Perimeter is predicated on the commercialization of OTIS 
alone, without ImgAssist AI.  Although we think there is a very low-probability that ImgAssist 
is declined by FDA, we could see a delay in its commercialization, if for example, FDA 
insisted Perimeter head down a pre-market approval (PMA) path instead of the De Novo 
510(k) path we expect.  Investors should be comforted that, even in the scenario of an 
ImgAssist delay, OTIS’s appeal for the group of avant-garde surgeons, which constitutes 
30% of the total addressable BCS market, remains fully intact.  Most of the attributes 
we outlined earlier; speed, total-tissue imaging, fitting in the surgical workflow, sample 
preservation, are all independent of the AI.  Even with this targeted approach, we believe 
Perimeter can build a strong commercial business with peak annual sales of $50mm by 
2025. Furthermore, the platform potential of OTIS is also independent of the AI, so as more 
units are placed, more experimentation in new surgical settings should occur, which could 
represent additional upside to our base case assumptions.

In our best case assumption, with FDA clearance in 2022 for ImgAssist, Perimeter will have a 
technology (OTIS + ImgAssist) that allows them to tackle the entire BCS market.  ImgAssist, 
by highlighting areas of interest on an image, will dramatically reduce the OTIS learning 
curve for surgeons.  The evidence from the RCT will motivate hospitals and surgeons to 
adopt OTIS, and make it part of their standard-of-care for BCS.  In this scenario we estimate 
peak commercial sales of $160mm by 2025.

Financial Considerations

In July 2020 Perimeter went public on the Toronto Venture Exchange (TSX-V) via an RTO with 
New World Resources.  In addition to its TSX-V listing as PINK, Perimeter trades in the U.S. 
under the old New World OTC symbol, NWFFF, and in August also listed on the Frankfurt 
Exchange under the trading symbol 4PC,   We expect the company to pursue a listing on a 
U.S. national exchange in 2021.

Perimeter’s main shareholder is Toronto-based Roadmap Capital, a special-situations 
focused private equity firm, who controls approximately 16.7mm shares or 44% of the 
O/S.  The shares controlled by Roadmap are subject to an 18-month hold period from the 
time of Perimeter’s listing on the TSX-V.  The principal of Roadmap, Hugh Cleland, is on the 
Perimeter board of directors.

Perimeter reported a cash balance of CA$11.2mm as of 06/30/20.  Their cash balance does 
not include the US$7.4 CPRIT grant.  We believe Perimeter’s cash balance is sufficient to 
fund operations into 2022.  We anticipate the company could raise additional capital in the 
2H21 as part of a listing on a U.S. national exchange and to support the commercial ramp 
from the anticipated FDA-clearance of ImgAssist AI. 

Perimeter Medical Imaging AI, Inc. (PINK.V) 
Encode Ideas, L.P. 
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Executive Summary

I. Introduction

1.1 Cancer 

As the world’s second highest leading cause of death, cancer affects millions of people of all ages annually (World 
Health Organization, 2018). In 2018 alone, over 17 million new cancer cases were diagnosed with over 9 million 
cancer-related deaths, with both numbers expected to almost double by 2040 (World Health Organization, 2018). 
Among the most prevalent types of cancer are lung, breast, and stomach (World Health Organization, 2018). 

 Types of Cancer Number of New Cases Worldwide in 2018

Lung 2.09 Million

Breast 2.09 Million

Stomach 1.03 Million

Prostate 1.28 Million

Colorectal 1.80 Million

Table 1 
(World Health Organization, 2018)

1.2 Breast Cancer

Breast cancer, involving the metastasis of cell tumors in the breast, affects 1 in 8 women, with 3 percent of 
women facing fatal consequences eventually, according to the American Cancer Society, marking itself as the 
most common cancer in women (American Cancer Society, 2019). In 2020, over 276,000 cases of breast cancer 
were predicted to be diagnosed in women with over 42,000 deaths, making up 7.0% of cancer deaths in the US 
(National Cancer Institute). In 2019, almost 317,000 cases of breast cancer were actually diagnosed in women 
(American Cancer Society, 2019). 

There are four main stages of breast cancer, according to the Surveillance, Epidemiology, and End Results (SEER) 
system: in situ, local (Stage I), regional (Stage II), and distant (Stage III) with each subsequent stage indicating 
an increase in the geographic spread of the tumor cells (American Cancer Society, 2019). Figure 1 displays the 
percent of cases diagnosed on average by stage. On a molecular level, different forms of breast cancer can be 
categorized by the existence of estrogen receptors (ER +/-), progesterone receptors (PR +/-), hormone receptor 
(positive when ER+ and PR+), and human epidermal growth factor receptor 2 (HER2 +/-), with the four main 
categories indicated in Figure 2 (American Cancer Society, 2019). 

The highest risk factors for breast cancer are old age (65+), pathogenic genetic variations, and atypical 
hyperplasia with history of relatives with breast cancer diagnoses, weight, hormones, and reproductive history 
also playing a significant role among many other factors (American Cancer Society, 2019). Chemoprevention and 
preventive mastectomies can be undertaken to decrease the risk of contracting breast cancer beforehand, but 
these processes typically come with other health effects and cannot ultimately guarantee the complete elimination 
of any risk (American Cancer Society, 2019). As the stages of breast cancer progress, the survival rate for those 
diagnosed decreases significantly according to Figure 3. 
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Figure 1 
(National Cancer Institute)

Figure 2 
(American Cancer Society, 2019) 
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Figure 3  
(American Cancer Society, 2019) 

1.3 Breast Cancer Diagnosis and Treatments 

Early screening, diagnosis, and treatment is necessary in order to treat breast cancer in a timely manner to avoid 
tumor escalations as depicted in Figure 3 (National Cancer Institute, 2020). Current methods of diagnoses include 
mammograms, clinical breast exams, ultrasounds, MRIs, and biopsies (National Cancer Institute, 2020). Out of the 
1.6 million breast biopsies conducted in the US annually, almost 1 in 4 yield inaccurate results, a rate of accuracy 
in screening that leaves room for improvement (Elmore et al, 2015). 

Once the existence of an invasive tumor is confirmed, several methods for treatment exist: hormone therapies, 
chemotherapy, radiation therapy, immunotherapy, and surgery (the most common) among others (National 
Cancer Institute, 2020). Within surgery, several avenues exist ranging from lumpectomies (breast-conserving 
surgery or BCS) to full mastectomies (American Cancer Society, 2019). Full mastectomies involve the complete 
removal of the breasts; lumpectomies involve a partial removal (American Cancer Society, 2019).  
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Figure 4
(American Cancer Society, 2019) 

As depicted in Figure 4, lumpectomies involve the careful extraction of cancerous tissue and tumors and 
some surrounding “healthy” tissue (Cancer Research UK, 2017). After the procedure, a tissue sample is sent to 
pathologists to identify the extent of the tumor – the distance of the cancer cells from the edge of the tissue 
sample defines a margin of interest (Nowikiewicz et al, 2019). If the cancer cells fall within the margin (positive), 
reexcision may be necessary; if the cancer cells do not fall within the margin (negative), risk of recurrence is 
considered to be lower (Cabioglu et al, 2007). These margins vary year by year as new studies come to light. Due 
to the extended timeline (5-7 days) necessary for a pathologist to examine the tissues and report back on the 
margin, surgeons cannot take action to identify the true extent of the tumor during surgery through other means 
and must rely on histological reports post-surgery, increasing the rates of reexcision (Perimeter Medical Imaging, 
2019). 

1.4 Therapy Risks 

With the current standard of care, breast cancer patients who are surgically treated remain at risk (Fisher et al, 
2018). Since the mid-1900s, the process of lumpectomies and mastectomies have evolved in the discipline 
of oncoplastic surgery to try and balance conserving breast cancer tissue and the general appearance of the 
breast while also eradicating harmful and diseased tissues, a discipline that is still evolving (Freeman et al, 2018). 
According to a study on breast-conserving treatments, around 20-30% of breast cancer patients post-surgery still 
have cancerous cells (positive margins) in the vicinity of the surgery location in the breast, cells that have twice the 
likelihood of leading to a resurgence in tumor growth and the need for multiple operations, as shown in Table 2 
(Houvenaeghel et al, 2019).

Lumpectomies have a shorter recovery time and have less of an overall effect on the body than mastectomies, 
leading to BCS being a popular treatment option, but lumpectomies decrease in value relative to mastectomies 
depending on reexcision rate: around 20% of those who choose a lumpectomy or breast-conserving surgery have 
to undergo a reexcision (Houvenaeghel et al, 2019).  This rate of reexcision can vary drastically depending on the 
surgeon: in one conducted study with around 5000 physicians conducting BCS, the reexcision rates individually 
ranged from 0 to 91.7% (Kaczmarski et al, 2019). Due to several factors affecting the reexcision rate of individual 
surgeons including experience, the specific patient, and treatment options, it is difficult to identify an exact 
reexcision rate per institution as it is not currently an established metric for evaluation (Kaczmarski et al, 2019). This 
has widespread effects: patients often have to take up additional financial burdens, undertake the risk of surgery 
again, and may suffer prolonged physical consequences, both healthwise and cosmetically (Perimeter Medical 
Imaging, 2019). Some patients may even choose to have a mastectomy the second time to avoid any further 
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risks, which on average could increase 2-year by $26,276; patients who undergo BCS again have an average cost 
increase of $11,621 for the same period (Metcalfe et al, 2017). 

On average, patient costs for reexcisions add an additional $16,072 in costs (Metcalfe et al, 2017). From the 
clinical side, high reexcision rates reflect poorly on the standard of care provided. Reducing said reexcision 
rate is extremely important for both patients and institutions as reducing the reexcision rate by even a marginal 
amount can save hundreds of thousands of dollars in operating costs for hospitals: for patients, the vastly variable 
reexcision rate can be the difference between choosing breast-conserving surgery over other forms of treatment 
or choosing one surgeon over another (Elmore et al, 2019). While measures such as changing the guidelines for 
positive vs. negative margins and attempting to introduce intraoperative pathological assessments into the clinical 
process have been considered and attempted, none have been particularly effective in bringing the reexcision 
rate down to the ideal 0% (Elmore et al, 2019). 

Table 2 (Houvenaeghel et al, 2018) 
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II. Product

2.1 Overview of Perimeter’s Product 

Perimeter Medical Imaging is pioneering a new imaging platform to optimize imaging in real time for clinicians. 
Perimeter’s OTIS™ 2.0 platform consists of four main components: the OTIS™ Optical Tissue Imaging Console, 
the OTIS™ Tissue Immobilization System, the OTIS™ Imaging Atlas, and AI Tissue Assessment Algorithms that are 
in development. 

2.2 OTIS™ Optical Tissue Imaging Console

The OTIS™ Optical Tissue Imaging Console (OTIS Imaging Console, shown in Figure 5) is a wide-field optical 
coherence tomography (OCT) system developed by Perimeter Medical Imaging. OCT technology has previously 
been used in fields such as optometry and ophthalmology for high resolution imaging of the eye in real time 
but has recently begun to expand into other disciplines such as cardiology and dermatology (Perimeter Medical 
Imaging, 2020). In the field of ophthalmology, OCT technology was originally used for retinal imaging, and its 
uses in microscopic disease imaging have spread to cancer imaging and cardiovascular system assessment.  OCT 
imaging has strong similarities in modality to ultrasound B mode imaging, with the exception that OCT relies on 
near infrared light waves rather than sound waves (Fujimoto et al, 2000). OCT imaging relies on recording the time 
delay of the reflected light waves as they bounce off the object to be imagined and scatter back through space 
(Fujimoto et al, 2000). The relative echoed time delays and the intensity of the backscattered waves as the object 
is scanned in the transverse direction are used to map the surface and establish the position and details of the 
microstructure of the object in a two-dimensional data set, as shown in Figure 6 below (Fujimoto et al, 2000). 

 

Figure 5 
(Perimeter Medical Imaging, 2020)
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Figure 6
(Fujimoto et al, 2000)

OCT imaging has limited image depth compared to ultrasound imaging and magnetic resonance imaging 
(Fujimoto et al, 2000). However, OCT imaging provides a higher imaging resolution due to higher frequency 
waves than either ultrasound or magnetic resonance imaging: OCT images have a resolution that is 100 times 
greater than magnetic resonance images and 10 times greater than ultrasound images, which is necessary for 
identifying microscopic disease structure (Perimeter Medical Imaging, 2020). 

Perimeter’s OTIS Imaging Console offers high image resolution scanning typical of OCT technology combined 
with full specimen scanning capabilities at 6.5-15 micron resolution that allows for observing the surfaces of 
surgical specimens to around two millimeters deep. Perimeter’s OTIS Imaging Console also offers a novel broader 
field of view in scanning, as previous traditional OCT applications have had a more limited scope of scanning 
on the scale of a few square centimeters – the development of this “wide-field” approach by Perimeter allows for 
scanning of more complex tissues and surfaces that can provide intraoperative information during procedures.  

2.3 OTIS™ Tissue Immobilization System

The OTIS™ Tissue Immobilization System (Tissue Immobilization System, shown in Figure 7), is a single-use 
consumable device composed mainly of a plastic container and attached plastic bag, used for positioning a tissue 
specimen during scanning and developed by Perimeter Medical Imaging. 

Movement during a tissue scan can result in compromised image resolution and overall quality: the Tissue 
Immobilization System rectifies this issue by attaching the plastic container component to the excised tissue 
specimen on the OTIS Imaging Console. When the tissue is positioned as desired by the user, the user can then 
activate a vacuum within the immobilization system, where the plastic bag on top of the system compresses and 
loses air, creating a vacuum that holds the tissue in place while scanning is completed. 
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Figure 7 
(Perimeter Medical Imaging, 2020)

2.4 OTIS™ Imaging Console and Tissue Immobilization System Application
 
The OTIS Imaging Console and Tissue Immobilization System can scan excised tissues in real time during a 
surgical procedure and return a volume of images in as little as 2 minutes, depending on the scan density and the 
exact volume of images desired.  During a surgery, users can remove a tissue specimen from the patient and place 
it on top of a glass window on the OTIS Imaging Console to be scanned. The Tissue Immobilization System would 
then be attached to the specimen before creating a vacuum and immobilizing the tissue to create optimal imaging 
conditions for the specimen at the angle and resolution required. Once the specimen is fixed in place, the user 
can highlight the area to be scanned using the Imaging Console and set the scan density: higher scan density 
optimizes quality through an increased volume of images over a longer period of time while lower scan density 
is faster but with a lesser volume of specimen images. Once the scan is finished, the user can scroll through the 
volume of images produced. 

While standard procedures for imaging excised tissues take 2-7 days to send to a lab in order to receive a 
histopathology report, the OTIS platform can produce the necessary images in as little as 2 minutes (Perimeter 
Medical Imaging, 2019). In a traditional surgery, a radiologist would have to analyze the images to provide 
feedback to the surgeon: with the OTIS platform, surgeons can be trained to analyze the images and specific 
disease structures themselves, reducing the immediate need for a radiologist to provide intraoperative 
image analysis. The images provided by the OTIS platform are without color but contain details necessary for 
microscopic disease identification, as shown in Figures 8, 9, and 10 below. 

Figure 8 (Perimeter Medical Imaging, 2019)
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Figure 9
(Schmidt et al, 2019)

Figure 10
(Schmidt et al, 2019)

2.5 OTIS™ Imaging Atlas

To further facilitate image analysis during surgery, Perimeter Medical Imaging is also putting together a proprietary 
Imaging Atlas (shown in Figure 11). The Imaging Atlas contains a continually growing volume of images of normal 
and abnormal breast cancer tissue specimens along with a learning application and case examples: this atlas can 
be used to compare a user’s scans to similar images, both wide-field OCT and histopathology, during surgery 
to identify areas of interest and to train a reader to identify microscopic disease structures using image-based 
learning. 
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Figure 11
(Perimeter Medical Imaging, 2020)

2.6 AI Tissue Assessment Algorithms

To further enhance the OTIS™ Imaging Atlas, Perimeter is developing machine learning algorithms (ImgAssist AI 
technology) for use in OCT scanning (Figure 12). These machine learning algorithms are being developed to be 
able to identify features of interest in OTIS-produced images (shown in Figure 13 and 14 below in red). Studies 
regarding the algorithms are still ongoing with data anticipated in the future that will allow the algorithms to be 
approved for use, but the tool is intended to serve as a supportive software component to aid physicians in their 
image analysis efforts. 

Figure 12
(Perimeter Medical Imaging, 2020)

ImgAssist AI relies on feeding a growing dataset of images with clearly defined and identifiable cancer signatures 
into the algorithm so that a strong correlation develops through which the OTIS platform can identify new cases. 
The number of images used to train the algorithms strongly correlates to the accuracy of the machine learning 
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algorithm when used in practice. When a user scans a tissue specimen using the OTIS Imaging Console, areas of 
interest are highlighted in blue, allowing the user to scroll through and select images to look at it in greater detail 
(where areas of interest are then highlighted in red as seen below). Higher sensitivity in the algorithm correlates 
with lower specificity and vice versa. 

Figure 13
(Perimeter Medical Imaging, 2020)

Figure 14 
(Perimeter Medical Imaging, 2020)
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III. Discussion

3.1 Clinical Studies 

Perimeter has tested its platform in various published studies and a new pivotal program, Atlas AI Project, was 
started in 2020, across multiple locations, to test and train its ImgAssist AI technology. Over the course of the 
past studies, the platform has generated over a thousand volumes of OCT images while scanning over 400 
tissue specimens, dominantly breast cancer samples (Perimeter Medical Imaging, 2020). In a study published in 
Academic Radiology in November 2017, the OTIS Imaging Console was used to determine whether breast cancer 
physicians could learn to identify diseased areas of a breast cancer tissue excision during BCS using OCT images, 
using traditional lab-based histology as the standard of comparison (Ha et al, 2017). Breast cancer samples from 
Columbia University Medical Center (CUMC) and Pathologists Diagnostic Services (PDS) in North Carolina were 
used in the OCT scans (Ha et al, 2017). The study was conducted using the guidelines summarized in the flowchart 

Figure 15 
(Ha et al, 2017)
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The results of the study asserted that physicians could be trained in around 3.4 hours to use OCT images to 
identify microscopic disease structure during BCS with an accuracy rate of 88%, with room to improve (Ha et al, 
2017). The specific data from the study has been summarized in the two tables below (Table 3 and 4). 

Table 3
(Ha et al, 2017)

Table 4 
(Ha et al, 2017)

In another study published in the Breast Journal in 2019, the viability of using OCT imaging to determine surgical 
margins during BCS was tested (Schmidt et al, 2019). Fifty patients were examined with the relevant demographics 
summarized in the table below (Table 5) (Schmidt et al, 2019). 
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Table 5
(Schmidt et al, 2019)

The results of the study indicated that OCT image analysis by a trained user accurately matched up to traditional 
gold standard postoperative lab-based pathology in 178 out of 185 tested cases for an accuracy rate of 96.2% 
(Schmidt et al, 2019).  The results of the study are summarized in the table below (Table 6). 

Table 6
(Schmidt et al, 2019)

In an upcoming study, supported by funding from the Cancer Prevention and Research Institute of Texas, 
Perimeter Medical Imaging will be evaluating the ImgAssist AI algorithms to obtain FDA approval and testing 
them against the current standard of care by training the model with new datasets. Data and results are expected 
from these studies in the future. 
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3.2 Industry: Cost and Market Size 

Perimeter’s OTIS 1.0 (pre-commercial) and OTIS 2.0 platforms have received FDA clearance in 2016 and 2019 
respectively (Perimeter Medical Imaging, 2020). 

When launched, the expected average selling price for the product is $150,000, the expected average selling 
price for the consumable is $750, and the average cost of services is 10% of the capital price (Perimeter Medical 
Imaging, 2020). Perimeter plans to initially target a market of 500 high-volume lumpectomy-performing hospitals 
and centers, with the expectation that each institution performs 100 or more lumpectomies per year. 

Currently, the OTIS platform has a Category III CPT code. Reimbursement for the device will be dependent on the 
outcomes of clinical studies that are set to take place in 2021 based on the performance of the AI portion of the 
platform, which will provide information to move to Category I and bring the device from the investigational phase 
to mainstream commercialization. 

3.3 Intellectual Property 

The OTIS platform has been issued 4 patents with 9 others pending (Perimeter Medical Imaging, 2020). Perimeter 
owns patents for the wide-field OCT scanning technology along with subsequent image generation and for the 
single-use consumable tissue immobilization system. While the specific patents for the algorithms have not been 
issued, clearance for the patented platform will encompass the device, consumable, and Perimeter’s software 
in-development. 

3.4 Future Considerations

Beyond the OTIS platform’s use in breast cancer surgical imaging, Perimeter has plans to expand the use of OCT 
imaging to other tissue types, including thyroid, colon, and head & neck specimens. Sample OCT images are 
provided below (Perimeter Medical Imaging, 2019).

Figure 16
(Perimeter Medical Imaging, 2019)
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Figure 17 
(Perimeter Medical Imaging, 2019)

IV. Conclusions

Perimeter Medical Imaging, a medical technology company, is focused on developing OCT technology for use in 
real time during a surgery. The company’s proprietary OTIS™ platform is targeted at optimizing OCT scanning for 
use in identifying microscopic disease structures in tissue specimens during surgery, with a current focus on breast 
cancer. 

The platform consists of four parts: the OTIS™ Optical Tissue Imaging Console, the OTIS™ Tissue Immobilization 
System, the OTIS™ Imaging Atlas, and ImgAssist AI machine learning algorithms being developed by Perimeter 
Medical Imaging currently. The OTIS Imaging Console and OTIS Tissue Immobilization System allows images to 
be taken of breast cancer tissue samples during surgery for clinicians to examine in real time, increasing accurate 
identification of the area of potentially harmful breast cancer tissue in a patient and therefore decreasing the 
possibility of a reexcision. The OTIS Imaging Atlas helps train clinicians to identify areas of interest in tissue images 
during surgeries and provides a growing reference guide. The ImgAssist AI technology being developed is a tool 
that can identify areas of interest in new OCT images for easier identification by clinicians by relying on machine 
learning models based on a growing volume of cancer tissue images that Perimeter is building. 
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