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Introduction: Updates in Surgical Oncology

STEVE KWON, MD, MPH, MBA, FACS, FSSO
GUEST EDITOR

The field of surgical oncology has undergone transforma-
tive evolution in the past decade, reflecting the impact of
multidisciplinary cancer research and redefinement of the
possibilities of surgical care. Procedures have become less
invasive, safer, and more accurate with new technology such
as robotic approaches and expanding uses of minimally inva-
sive surgeries. In terms of management, we are understand-
ing how to de-escalate surgical oncology care. There is an
understanding that more may not be necessarily better with
the rise of modern, powerful therapies such as immunother-
apies. For example, cancer types such as rectal cancer are
now being treated with chemotherapy and radiation alone
if these therapies are able to achieve complete pathological
responses.! At the same time, we are also understanding
when to escalate surgical oncology care. For example, the
use of regional therapies in advanced, unresectable cancers
have allowed expanding opportunities to convert patients
who were once deemed inoperable and uncurable over to
resectable and curable states.>® With this special issue in
surgical oncology, we hope to share some of the advances
and evolving treatment options for patients in the state of
Rhode Island. Below is a quick synopsis of what is to come
in this special edition on updates in surgical oncology.
Once considered to be systemic disease, colorectal liver
metastases have evolved to be considered potentially curable
disease. Local liver therapy in the form of liver resection has
resulted in 10-year survival of 22 to 26% in the late 1990s
to early 2000s.** Survival rates of colorectal metastases con-
tinues to improve with one estimate demonstrating median
overall survival of 22.6 months for patients diagnosed
between 2004 and 2012 to 32.4 months for those diagnosed
between 2016 and 2019, helped by powerful modern chemo-
therapy and the rise of immunotherapy.® With the ability to
achieve longer survival rates, multiple liver-directed thera-
pies have been highlighted as an adjunct to systemic therapy.
Numerous options now exist for patients, with opportunity
to personalize treatments to optimize every patient’s indi-
vidual outcome. To help us grasp an understanding of vari-
ous treatment options, CROCKER ET AL cover a wide range
of treatment armamentarium available in the treatment of
patients with colorectal liver metastases. These range from
trans-arterial chemotherapy, trans-arterial radioemboliza-
tion, thermal tumor ablations, and hepatic artery infusion
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chemotherapy pumps. The authors highlight data behind
each of these modalities and certain indications for their
use, and help the readers to appreciate the therapies that
are available for patients in Rhode Island. Another regional
therapy utilization in surgical oncology is with the surgi-
cal management of peritoneal carcinomatosis — intraperi-
toneal chemotherapy. Peritoneal carcinomatosis remains
a challenging pathology with poor patient prognosis and
symptoms. Intraperitoneal chemotherapy has been around
since 1950s but it is underutilized due to lack of awareness
and limited access to hyperthermic intraperitoneal chemo-
therapy (HIPEC) experts.” With the treatment being readily
available in Rhode Island, WILSON ET AL provide a nice
overview of the treatment, appropriate patients who may
benefit from the treatment, and its impact on survival and
patients’ quality of life to improve our awareness and con-
sideration of this important treatment modality.

Then we turn to three manuscripts on the opposite spec-
trum to highlight new technologies that have allowed for
less invasive approaches. A minimally invasive surgery
(MIS) approach is increasingly utilized for liver surgeries.
With the robotic platform, further growth in MIS for liver is
anticipated. TALUKDER ET AL discuss some of the potential
benefits of the MIS approach for patients with primary and
secondary liver malignancies, including its association with
lower complications, shorter length of stay, and perioperative
mortality that has dropped below 2% in modern times. An
overview of the technologies that has helped with the safety
profile of liver surgeries are discussed, including the use of
Indocyanine Green and intraoperative ultrasound to delin-
eate tumor and to facilitate parenchymal-sparing resections,
which has helped decrease the rate of post-hepatectomy
liver failure and postoperative recovery. Ablation techniques
including novel Histotripsy treatment are also discussed to
round out the authors’ discussion on MIS approach to pri-
mary and secondary liver cancers. This theme of minimally
invasive approaches is extended into pancreatic surgeries
by WILSON ET AL. The authors provide a comprehensive
review addressing the indications for pancreatic surgeries,
traditional techniques involved in pancreatic surgeries and
discuss the rise of minimally invasive pancreatic surgeries
as well as other emerging techniques and exciting tech-
nological developments in the field of pancreatic surgery.
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Lastly, LI ET AL introduce an emerging technology to treat
benign symptomatic thyroid nodules. Radiofrequency abla-
tion (RFA) may help shift some surgical resection to mini-
mally invasive, low-risk alternative. RFA has been shown
to be a cost-effective alternative with excellent results in
reducing thyroid nodule volume, improving symptoms, and
cosmetic appearance. The authors nicely outline patient
selection criteria and one’s eligibility for this procedure.
The special edition on surgical oncology ends with provid-
ing an interesting epidemiology of cancer in Rhode Island.
Using Cholangiocarcinoma as a case study, LIGHTFOOT
ET AL provide a nice epidemiological overview of cancer
risks in Rhode Island and provide an interesting insights into
the relationship between environmental factors in Rhode
Island and cancer. This article highlights growing interest
in recognizing cancer as a public health and environmen-
tal issue. It also highlights oncology as a true multidisci-
plinary field where surgical oncology is one component of
many others. As the field of surgical oncology evolves, it is
evolving together with other cross-linked disciplines.

The ancient Greek philosopher, Heraclitus, famously
stated, “there is nothing permanent except change.” The
field of surgical oncology is constantly transforming, but the
fundamental goal remains true — we continuously seek to
find new and innovative ways to address cancer by physical
intervention.

7977 20850
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Regional Hepatic Therapies for Colorectal Hepatic Metastases

ANDREW B. CROCKER, MD; MUNYA H. TALUKDER, MD; MOHAMMAD S. ALI, MD; ABDUL SAIED CALVINO, MD, MPH;
PONNANDAI SOMASUNDAR, MD, FACS; N. JOSEPH ESPAT, MD, MS, FSSO, FACS

ABSTRACT
The modern era of hepatic resection began with the first
published report on “formal” right hemi-hepatectomy by
Jean Louis Lortat-Jacob in France in 1952.! Advanced im-
aging has enabled improved patient selection for poten-
tially curative resection.”> Dramatic clinical and technical
innovations over the last several decades have resulted
in >50% five-year survival for patients undergoing resec-
tion; however, only about 25% patients with colorectal
hepatic metastases (CRHM) will be candidates for op-
eration.® Given this modest rate of resectability, most
patients will require a combination of systemic and local
non-surgical therapies

In this patient population, besides systemic chemo-
therapy, treatment modalities collectively termed “re-
gional hepatic therapies (RHT)” may be employed. RHT
include trans-arterial chemotherapy, hepatic artery in-
fusion (HAI) pumps, trans-arterial radio-embolization
(TARE) with Yttrium-90 (Y-90) and thermal tumor abla-
tion using radiofrequency ablation (RFA) or microwave
ablation (MWA). 4

In this review, we introduce RHT and discuss their
utility in the modern day.

KEYWORDS: systemic chemotherapy; hepatic resection;
hepatic artery infusion; trans-arterial embolization;
thermal tumor ablation

INTRODUCTION

Surgical resection is the gold standard for the potential
curative treatment of CRHM, but optimal patient selection
continues to evolve. While there are few generally accepted
guidelines, the consensus is that absolute contraindica-
tions to resection include: extensive extrahepatic disease,
involvement of more than 70% or six segments of liver,
tumor involvement of major hepatic artery, major bile ducts
or main portal veins or co-morbidities preventing surgery.*
Barring these contraindications, operative resection in the
management of colorectal hepatic metastases should be rou-
tinely considered and evaluation by experienced hepatic sur-
geons is the standard of care.

For patients with resectable CRHM, there must be the
potential to achieve complete resection with negative
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margins without evidence of extrahepatic disease, which is
essential for survival.® Patients with borderline resectable
disease may not be initially deemed operable due to inad-
equate liver reserve, high risk of positive margin, or prior
metastatic disease that is no longer visible. These patients
along with patients with advanced surgically untreatable
liver dominant disease will benefit from systemic therapy
and non-operative regional treatment adjuncts.®’ In some
patients these non-surgical therapies may also improve
resectability.

There is a wealth of historical data suggesting the util-
ity and effectiveness of hepatic resection in colorectal liver
metastases. Collectively, over time, multiple studies review-
ing surgical resection outcome for CRHM have demon-
strated overall survival with reproducible five-year survival
metrics above 50%.51?

SYSTEMIC CHEMOTHERAPY

Systemic chemotherapy is an important treatment modality
that can be used as adjuvant to resection, in a neoadjuvant
manner for potentially resectable, and as primary therapy for
unresectable CRHM.

Prior the FOLFOX era (2008), the chemotherapy agent
most often employed was 5-Flourouracil (5-FU). In the pre-
ceding 20 years to FOLFOX, the extent of progress had been
the advancement from 5-FU + Levamisole to 5 FU + Leucov-
orin. Rapidly after the introduction of FOLFOX the advent
of specific anti-angiogenic therapies led to the now explosive
era of targeted/immunotherapies.'®!'® These modern che-
motherapy + immunotherapy regimens have demonstrated
remarkably improved outcomes for resectable and non-
resectable CRHM, and median survival with 5-FU based
regimens has dramatically improved with time.!78

Conceptually, patients that can undergo curative resection
and patients that are only candidates for systemic chemo-
therapy, represent the treatment extremes of this popula-
tion. Most patients will be in-between, and it is for these
patients RHT have the potential utility.

REGIONAL HEPATIC THERAPIES

Regional hepatic therapies (RHT) can be broadly orga-
nized into nonarterial, arterial, and ablative modalities.

JULY 2025 RHODE ISLAND MEDICAL JOURNAL 9
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Non-arterial modalities include radiosurgery and intense
modulated radiation therapy (IMRT) or image-guided radi-
ation therapy (IGRT). Arterial regional hepatic therapies
include non-embolic treatment such as the hepatic artery
infusion pumps (HAI) or embolic treatment such as Y-90
trans-arterial radioembolization (TARE). Thermal ablative
modalities include hot-thermal modalities such as RFA and
MWA or cold-thermal modality such as cryoablation (not
discussed, due to limited modern use).

Fundamental to arterial-based approaches was the descrip-
tion in the 1970s that tumors in the liver >3mm derive their
blood supply from the hepatic artery and not the portal
vein.!” Thus, increased delivery and concentration of che-
motherapy is achieved by arterial infusion compared to sys-
temic venous infusion and this is the principle for hepatic
artery infusion pumps.

Next, trans-arterial radioembolization with yttrium 90
utilizes the arterial route to deliver targeted brachytherapy
and internal tumor embolization.” CRHM are vascularized
in peripheral neo-angiogenic arcades with central necrosis,
thus traditional embolization + chemotherapy is of limited
use. Additionally, the known susceptibility of hepatic paren-
chyma to radiation requires a focused and defined delivery of
radiation to tumor while sparing normal parenchyma.

Last, hot-thermal ablation relies on heat induction by
electromagnetic resonance to achieve protein denaturation
progressing to tumor coagulative necrosis.?! Radiofrequency
ablation (RFA) and Microwave ablation (MWA) are generally
grouped together; however, the mechanism for the heat gen-
eration is distinct and RFA is more susceptible to incomplete
tumor destruction due to energy loss to nearby structures
causing a “heat-sink”. MWA ablation is the newer modality
and likely due to the efficiency in heat delivery has become
the more commonly used modality??

Hepatic Artery Infusion (HAI)
HAI pumps are subdermally implanted specialized infu-
sion pumps that deliver chemotherapy through a surgically
placed catheter passing retrograde from the gastroduodenal
artery to the proper hepatic arterial circulation. In this way;
HAI takes advantage of both liver metabolism and tumor
blood supply.? The liver metabolizes certain drugs in a “first
pass” effect, i.e. 5-FU to floxuridine.?* This leads to high
intrahepatic concentrations with minimal systemic toxic-
ity, which makes drugs with short half-lives such as Floxu-
ridine (FUDR) useful. 5-FU specifically demonstrated up to
99% extraction by the liver during first-pass metabolism.?
HAI has various roles; it can be used for initially unre-
sectable colorectal hepatic metastases to potentially convert
to resectability, as adjuvant liver-directed therapy post liver
resection or as liver directed therapy in combination with sys-
temic therapy for unresectable otherwise untreatable disease.
In a prospective phase II study, 33 of 64 (52%) patients
were reported to have conversion to resection after receiving
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hepatic artery infusion FUDR with modern systemic che-
motherapy.?® Conversion to resection was associated with
long-term survival, with a five-year OS for resected disease
at 63.3% compared with 12.5% for patients who did not
undergo resection.?® Overall, studies support the use of HAI
to increase the number of patients who are eligible for resec-
tion, which is associated with longer survival.

HAI can also be used as an adjuvant therapy after liver
resection. A retrospective study of 125 patients treated
between 2000 and 2005 with adjuvant HAI with FUDR and
concurrent systemic chemotherapy including 5-FU plus
oxaliplatin or irinotecan found that patients who received
HAI with FUDR with systemic chemotherapy demonstrated
improved OS and hepatic PFS compared with those who
received systemic therapy alone.?” The strongest evidence
for adjuvant HAI is from the Memorial Sloan Kettering Can-
cer Center (MSKCC) group who reported results from 2,368
patients with consecutive colorectal hepatic metastases
resections who received modern systemic chemotherapy,
785 of which also had adjuvant HAI with FUDR. Despite a
higher disease burden, patients who received combined ther-
apy had a longer median OS of 67 months compared with
44 months for those who were treated with adjuvant sys-
temic chemotherapy alone (p < 0.01).28 This survival benefit
persisted as the ten-year OS was 38.0% in the HAI/sys-
temic therapy group compared with 23.8% in the systemic
therapy-alone group.

In 2006, a multi-institutional study of HAI was reported
by the Cancer and Leukemia Group B for patients with unre-
sectable otherwise untreatable colorectal hepatic metasta-
ses. A total of 135 patients with hepatic metastases were
randomly assigned to receive HAI FUDR/leucovorin/dexa-
methasone compared with 5-FU/leucovorin. OS was favored
with HAI with FUDR at 24.4 months versus 20.0 months for
systemic therapy (p = .0034).2°

It is worth noting that there is strong literature going back
to the early 1990s for the survival benefit of HAL*® How-
ever, in the era of 5-FU there remain few specialized cen-
ters with dedicated HAI programs. There has been renewed
interest in this modality in the last few years as modern sys-
temic agents have been proven effective. As more centers
adopt HAI programs the use of this treatment option will
become increasingly common. Established centers continue
to demonstrate viability of this approach with robust clini-
cal studies, but an individualized approach will be necessary
as not all centers may have HAI programs at their disposal.
When available, HAI should be considered for patients
with CRHM.

Transarterial Radioembolization (TARE)

TARE is a catheter-based intra-arterial technique that focally
delivers a high radiation dose using B-radiator Yittrium-90
(Y-90) into hepatic tumors; this results in tumor necrosis
and fibrosis. TARE should be considered for patients with
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colorectal hepatic metastases with liver-limited disease that
have failed to respond to systemic chemotherapeutic options
or are not candidates for resection. The Y-90 TARE concept
dates to the 1970s when Y-90 TARE was initially used to
salvage patients with CRHM being treated with HAIP that
had progressed though HAIP therapy. Since then, TARE
was shown to be beneficial in conjunction with systemic
chemotherapy in the pre-FOLFOX era. In a phase III ran-
domized controlled clinical trial of 44 patients with chemo-
refractory disease who were treated with 5-FU or TARE/
5-FU, patients who received the combined TARE/5-FU
demonstrated longer time to tumor progression (median,
4.5 months vs. 2.1 months; p = .03) and longer time to liver
progression (median, 5.5 months vs. 2.1 months; p = .003).2°

In the modern era of FOLFOX, the use of TARE for patients
with treatment-naive colorectal hepatic metastases has been
evaluated in three large randomized controlled trials. In
the SIRFLOX trial, van Hazel et al, randomly assigned 530
patients with treatment-naive disease to FOLFOX versus
TARE/FOLFOX with or without bevacizumab.?' Although
TARE/FOLFOX did not improve PFS (median, 10.7 months
vs. 10.2 months; p = .43), median liver PFS was longer in
the TARE trial arm (20.5 months vs. 12.6 months; p = .002).
The combined results of the three phase III trials, SIRFLOX,
FOXFIRE, and FOXFIRE Global, which evaluated the effec-
tiveness of TARE/FOLFOX as first-line treatment for 1,103
patients with treatment-naive colorectal liver metastases,
did not note prolonged OS compared with FOLFOX alone
(median OS, 22.6 months vs. 23.3 months; p = .61).>> How-
ever, subgroup analyses suggested that selected patients
might benefit from TARE. These analyses highlight the
necessity for optimized patient selection to maximize the
clinical effectiveness of TARE and to provide individualized
treatment schemes.

Thermal Ablation

Thermal tumor ablation techniques (RFA/MWA) induce
tumor cell death through frictional heating resulting in
protein denaturation and coagulation necrosis. Ablation
can be considered for patients with CRHM that are deemed
unresectable or as a combined approach with resection. It
is preferred for patients with less than three lesions, each
with a diameter less than 3 ¢cm.®® While it may be offered
independently, it can also be utilized alongside surgical resec-
tion in patients with small or low volume metastatic burden
isolated to the liver. Ablation may be done in the open, lapa-
roscopic or image-guided percutaneous setting. Percutaneous
ablation with image guidance is most frequently performed
for patients with recurrence after hepatectomy. In all cases
where thermal ablation is planned, all metastatic disease sites
must be feasible and accessible for ablation with encompassed
treatment margins. The choice of laparoscopic versus percu-
taneous image guided thermal ablation depends on practical
factors related to tumor size and location for accessibility.
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Several studies have been published over the last two
decades demonstrating the effectiveness and safety of
thermal ablation for CRHM. One phase II trial randomly
assigned 119 patients with CRHM to systemic therapy
versus radiofrequency ablation plus systemic therapy with
or without surgical resection. Longer OS was reported for
the combination treatment (HR, 0.58; 95% CI, 0.38-0.88;
p = .01).3* Associated five-year OS rates were 43.1% ver-
sus 30.3%, with a median OS of 45.6 months versus 40.5
months. Wang et al, described excellent outcomes in 115
patients with CRHM who underwent percutaneous ultra-
sound-guided microwave ablation; three-year OS was 78.7%
and the three-year recurrence rate was 59.3%.%°

Both RFA and MWA show comparable technical success
rates, outcomes, and safety in patients with CRHM.*® How-
ever, MWA demonstrates a technical advantage over RFA
because of a reduced heat-sink effect.?”

SUMMARY

Surgical hepatic resection with clear margins has been and
remains the gold standard for the potentially curative treat-
ment of CRHM. However, modest rates of surgical resect-
ability require a multidisciplinary team approach employing
systemic chemotherapy and the various regional hepatic
therapies.

There is a consistent theme to this disease; there is no
one independent “magic bullet”. While resection is the gold
standard for potential cure there is still the need for adju-
vant systemic chemotherapy + immunotherapy. The recur-
ring theme is that a combination of modalities is required
to achieve the best possible outcome. Considering the well-
documented historical experiences with combined modali-
ties, the evidence is clear that treatment must be individual-
ized and that patients need to have a care team that is aware
and knowledgeable in the various options that are available.

A care team must have expertise in the total assessment
of the patient to inclusively and collaboratively recom-
mend treatment. Modern treatment strategy necessitates a
patient-centered approach to fully optimize clinical options
and outcomes.
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Current Applications of Intraperitoneal Chemotherapy

JENNA WILSON, DO; AISHWARYA AYYAPPAN, DO; ANDREW B. CROCKER, MD; STEVE KWON, MD

ABSTRACT
Peritoneal carcinomatosis presents significant thera-
peutic challenges due to the unique characteristics of
peritoneal metastases, such as their widespread nature,
variability in size, and limited blood supply. Intraperito-
neal chemotherapy (IPC) was first introduced in 1955 as a
targeted treatment modality to address these challenges.
By delivering cytotoxic agents directly into the perito-
neal cavity, IPC enhances drug concentration at tumor
sites while minimizing systemic toxicity. Two primary
methods of IPC are Hyperthermic Intraperitoneal Che-
motherapy (HIPEC) and Early Postoperative Intraperito-
neal Chemotherapy (EPIC), each with distinct protocols
and advantages. HIPEC is administered during cytore-
ductive surgery under hyperthermic conditions, while
EPIC is applied post-surgery over an extended period.
Patient selection is critical, and the technique is most
effective when tumor burden is manageable post-cytore-
duction. This review explores the molecular properties of
IPC agents, their clinical applications across various can-
cers, adverse effects, and long-term outcomes, highlight-
ing IPC’s potential as a life-saving treatment for patients
with peritoneal metastases.

KEYWORDS: Intraperitoneal Chemotherapy; HIPEC; EPIC;
peritoneal carcinomatosis

INTRODUCTION

Peritoneal metastases pose a unique issue when consider-
ing treatment modalities. These tumors, often arising from
colon, appendix, stomach and ovary, can be widespread,
variable in size, and occupy organs with relatively sparse
blood supply compared to other tumor locations.! Because
of these characteristics, patients with peritoneal carcino-
matosis are poor candidates for both local radiation therapy
and systemic chemotherapy. This problem was first tack-
led in 1955 by Weissberger with the advent of intraperito-
neal chemotherapy (IPC), an administration technique that
allows for cytotoxic therapies to make direct contact with
tumor deposits and penetrate via passive diffusion.? Since
its introduction to the oncologic space, several patient pop-
ulations with previously fatal prognoses have demonstrated
significant benefit from its effects.®> Our aim is to outline

the specific current applications of IPC in terms of patient
selection and cancer type, and to discuss adverse effects and
overall clinical outcomes.

MECHANISM OF INTRAPERITONEAL
CHEMOTHERAPY
IPC involves the direct instillation of cytotoxic drugs into
the peritoneal cavity, maximizing drug-tumor cell contact.?
The therapeutic agents reach tumor deposits through pas-
sive diffusion, allowing for enhanced local drug concentra-
tion while minimizing systemic toxicity.> This approach is
particularly beneficial for treating peritoneal metastases,
which are often difficult to reach through traditional sys-
temic chemotherapy due to their limited vascular supply.
IPC is more effective when the tumor deposits are small
(typically no larger than 2.5 mm) as drug penetration is gen-
erally limited to 1-3 mm.* As such, cytoreductive surgery
is crucial for reducing tumor burden prior to IPC? [Figure 1].
IPC agents are typically high molecular weight, hydro-
philic, and ionized molecules. These properties facilitate
the passive diffusion of the drugs into tumor deposits while
limiting their passage across the plasma-peritoneal bar-
rier, which helps reduce systemic toxicity.® Any drug that
does cross the barrier is either metabolized by the liver or
excreted by the kidneys, further minimizing bioavailability
and preventing significant systemic effects.!

Figure 1. Omental caking due to peritoneal carcinomatosis —
cytoreductive surgery®
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HIPEC VS EPIC
The two primary IPC modalities are Hyperthermic Intraperi-
toneal Chemotherapy (HIPEC) and Early Postoperative Intra-
peritoneal Chemotherapy (EPIC). While the overarching goal
of therapy are the same, they have important distinctions.
HIPEC is the intra-operative administration of cytotoxic
drugs at an ideal temperature range of 41-43°C that allows
for the synergistic destruction of tumor cells.? It is admin-
istered at the time of cytoreductive surgery for 30 to 120
minutes, just after resection has taken place and while the
patient is still under general anesthesia. Hyperthermia is
thought to amplify the cytotoxic effects of chemotherapy
drugs through multiple mechanisms, particularly in hypoxic
and nutrient-deprived environments.'” By heating the che-
motherapeutic agents to an ideal temperature of 41-43°C,
the following changes occur:

1. The protein distribution across the plasma
membranes of the tumor cells is shifted, leading to
enhanced permeability of the tumor cells to the drugs;

2. The transmembrane efflux pumps are modulated
to a lower functioning state;

3. DNA repair is impaired;
4. Heat shock proteins are activated.!

These changes enhance drug penetration and tumor cell
destruction, and therefore, proponents of HIPEC believe
hyperthermia to be an important component of HIPEC.

EPIC on the other hand, is administered on postopera-
tive day one and can be readministered for up to seven days
postoperatively. The cytotoxic drug is instilled and dwelled
within the patient for 23 hours before draining and re-instill-
ing the next day. Unlike HIPEC, EPIC uti-
lizes cell cycle specific drugs which require
prolonged tumor cell exposure and thus
lengthened installation.?

The utilization of one modality over the
other remains a matter of surgeon prefer-
ence. Several studies have attempted to
compare differences in survival outcomes
and adverse effects when utilizing HIPEC
vs EPIC. A recent study found EPIC to be
an independent risk factor for major surgi-
cal complications.” Another study argued
that HIPEC led to longer operative times,
which naturally can lend itself to anesthe-
sia-related complications.” Regardless of
these findings, overall survival between the
two groups were similar.” Certain retrospec-
tive analyses have also shown a benefit to
overall survival when adding EPIC to CRS
+ HIPEC.® The addition of EPIC after ini-
tial treatment with CRS + HIPEC provides
another opportunity to eradicate tumor cells
that may have been left behind by HIPEC

Figure 2. HIPEC machine

(from ThermaSolutions)'
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and incorporated themselves into postoperative adhesions.
This has been named “the tumor entrapment theory,” and
poses a convincing argument to incorporate both modalities
of IPC but can be challenging for patients to tolerate.’

PROCESS OF ADMINISTRATION

After complete cytoreduction surgery and before creation of
any anastomoses, HIPEC can be administered by either the
open abdomen or closed abdomen technique [Figure 2].

In the open abdomen technique, a Tenckhoff catheter is
placed in the abdominal cavity as well as several closed suc-
tion drains."” The abdominal walls are suspended by a self-
retractor and the open space is covered with a plastic sheet
to maintain the elevated temperature. A heat exchanger is
attached, and the chemotherapy is infused while the sur-
geon constantly manipulates and agitates the abdomen to
ensure the solution covers as much surface area as possible.
This is done for a duration of 30-120 minutes."?

The closed abdomen technique is similar, except that the
skin edges are sutured after placement of the catheters in
order to create a closed circuit for the perfusate to instill
[Figure 3]. The volume of fluid is higher, as is the intra-ab-
dominal pressure, which can aid in better tissue penetration.
The closed technique also lessens heat dissemination due to
the closed circuit.?

EPIC is administered on postoperative day one following
cytoreduction surgery.” Intraperitoneal catheters are placed
at the time of surgery, which are then used for the next one
to seven days to percutaneously administer and then drain
the cytotoxic medication once the 23-hour cycle completes.?

Figure 3. Intraoperative set up of HIPEC instillation —

closed abdomen technique™
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Figure 4. Before and after cytoreductive surgery with HIPEC30. [A] Before cytoreduction;

[B] After cytoreductive surgery; [C] Tumor with involved organs removed

While EPIC provides the benefits of longer dwell times and
repeated administration opportunities, it does have the lim-
itations of potential patient discomfort as well as the lack of
hyperthermic conditions.?

PATIENT SELECTION

Careful patient selection is crucial for the effective use of
HIPEC. Treatment with HIPEC is generally reserved for
patients with tumor burdens that can be feasibly removed
on cytoreduction within 2-3 mm!® [Figure 4]. Patients with
larger or unresectable tumor burdens after cytoreduction are
poor candidates due to limitations of chemotherapy penetra-
tion. Scoring systems such as the complete cytoreduction
score are available to quantify residual tumor burden and
have been shown to have prognostic significance for patient
outcomes.!* Similarly, patients must be able to tolerate
cytoreduction and HIPEC administration. As a result, severe
malnutrition and poor performance status are contraindica-
tions to this procedure just as with any other major surgery.'?
It is also recommended to delay or abort cytoreduction if
there is concern for active peritonitis or sepsis.'® Treatment
agent specific contraindications are also important factors
when considering patient selection for HIPEC, such as plat-
inum-based chemotherapeutic agents, which are renally
cleared and may not be tolerated by patients with renal
disease.”® An individualized and patient specific approach
is important to optimize patient inclusion while limiting
ineffective or potentially harmful attempts at treatment.

APPLICABLE CANCERS

Ovarian

The most common route of metastases of ovarian cancer
to the peritoneum is by the shedding of cancerous ovar-
ian cells into the peritoneal cavity." The most common
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chemotherapeutic agent for ovarian cancer
is cisplatin, administered every three weeks
for six cycles.? Studies have demonstrated
improved overall survival of patients with
ovarian cancer when systemic chemotherapy
was combined with IPC.> HIPEC and cytore-
duction treatment was found to have a five-
year progression free survival rate of 12.3%
compared to 6.6% in patients who underwent
surgery alone.

Appendiceal/pseudomyxomaperitonei(PMP)
PMP is a difficult clinical condition in which
a neoplasms, typically appendiceal in origin,
secrete a gelatinous mucin causing profound
mucinous ascites and can lead to bowel ob-
struction.’” They have a characteristic perito-
neal spread and have been shown to be respon-
sive to CRS + HIPEC. The most commonly used agent for
PMP is mitomycin C, typically administered in two separate
doses?. Treatment with cytoreduction and HIPEC was found
to be associated with 10-year overall survival rates of 37%
versus 16% in patients who underwent surgery alone.!®

Gastric

Carcinomatosis due to gastric cancer represents a majority
of gastric cancer related deaths at a range of 53-60%." The
use of both HIPEC and EPIC in peritoneal gastric cancer
has been studied and shown to be effective for improving
survival. HIPEC typically uses mitomycin C and cisplatin,
while EPIC uses 5-FU.? In patients who underwent surgery
alone versus HIPEC and surgery, overall five-year survival
rates improved from 53.4 to 86.8%.%°

Colorectal

Colorectal cancer continues to occupy a large portion of
annual cancer deaths, ranking at number two in the US in
terms of cancer-related mortality. Researchers have esti-
mated up to 10% of patients have peritoneal spread at the
time of diagnosis, making this a significant patient popu-
lation to be considered for IPC.2! While systemic therapy
with FOLFOX and certain biologics remain a mainstay of
colorectal cancer treatment, when HIPEC is employed for
peritoneal metastases, mitomycin C as well as oxaliplatin
are often used.>? Compared to systemic chemotherapy alone,
there was improved outcomes in survival in those who
received combined cytoreductive surgery and HIPEC where
median survival lengthened from three to seven months to
41 months.?

Malignant peritoneal mesothelioma

Typically related to asbestos exposure, malignant peritoneal
mesothelioma is a rare, aggressive entity that leads to the for-
mation of plaque-like tumor deposits within the abdominal
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cavity.?® Prior to the development of IPC, the median sur-
vival with systemic chemotherapy, surgical resection, and
total abdominal radiation was 12 months.?> Now, CRS +
HIPEC =+ EPIC is used for MPM and has increased the median
survival up to 92 months.”® The most common agents used
in HIPEC for MPM are mitomycin C, doxorubin, and cispla-
tin, while paclitaxel is commonly used in EPIC.?

AGENTS

As previously discussed, the ideal IPC drug is one that has a
high molecular weight, hydrophilicity, and is ionized. These
properties allow for maximal penetration into micrometas-
tases while reducing systemic toxicity.> Currently, the most
commonly used agent in US is Mitomycin C(MMC).>* It
works by adding alkyl groups to DNA, leading to cross-link-
ing and strand breaks, which hinders cancer cell replica-
tion.”> MMC is often used in HIPEC due to its favorable
pharmacokinetics, including a satisfactory area under the
curve (AUC) ratio of intraperitoneal to plasma concentra-
tions, high tissue penetration distance of up to 5mm, low
systemic absorption rate, stability at elevated temperatures,
and synergistic effects with heat. It is the drug of choice
for appendiceal, colorectal, and, in combination with other
drugs, gastric malignancies.? Other agents that have shown
to be effective with tolerable side effect profiles include
5-FU, oxaliplatin, doxorubicin, cisplatin, and paclitaxel.?

COMPLICATIONS/ADVERSE EFFECTS

The combined treatment of cytoreductive surgery and
HIPEC has been associated with mortality rates of 0-18%
and morbidity rate between 30-70%.2° The PRODIGE 7 trial
comparing cytoreductive surgery and HIPEC vs. cytoreduc-
tive surgery alone demonstrated an increased rate of 26%
versus 15% occurrence of grade 3 or worse events within 60
days of treatment.”” Common postoperative complications
include enterocutaneous fistulas, neutropenia, post-op-
erative bleeding, anastomotic leaks, systemic sepsis, and
infection.?® Of the various post-operative complications, the
most common is infections, resulting in a decreased over-
all survival and recurrence free survival rate.”® After initial
surgery, there was an associated re-operation rate of 14.5%
performed seven to nine days after initial treatment for
fascial dehiscence, intraabdominal hemorrhage and anas-
tomotic leak along with a 1-4% 30-day mortality rate.?*
Factors associated with increased morbidity and mortality
are increased age, hypoalbuminemia, high peritoneal car-
cinomatosis index, cytoreductive surgery involving bowel
resection, diaphragmatic involvement, performance of distal
pancreatectomy, hepatobiliary and urologic procedures.?¢
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OUTCOMES

The beneficial outcomes of IPC in patients with peritoneal
metastases and malignancies range from increased long-term
survival to improved quality of life. While these metrics
vary depending on the type of cancer and individual patient,
several studies have correlated IP with better outcomes.

A retrospective study in 2015 looking at 876 patients with
metastatic ovarian cancer demonstrated a median survival
of 61.8 months (95% CI, 55.5 to 69.5) in the IP chemother-
apy group compared to 51.4 months (95% CI, 46.0 to 58.2)
in the intravenous systemic chemotherapy group.’! They
also showed that for each cycle of IP chemotherapy com-
pleted, the risk of death decreased by 12% (AHR, 0.88; 95%
CI, 0.83 t0 0.94; P < .001).3! After a median follow-up of over
10 years, the HIPEC group exhibited a median overall sur-
vival of 44.9 months, compared to 33.3 months in the sur-
gery-only group.®> The five-year overall survival rates were
36.9% for the HIPEC group versus 19.7% for the control
group, and the 10-year overall survival rates were 16.1%
versus 10.9%, respectively.®? Multiple other studies have
concluded that there was an improved overall survival when
IPC is administered.!

Beyond survival, peritoneal carcinomatosis can also be
extremely life-limiting due to its associated symptoms.
McQuellen et al used various scales to assess the quality
of life (QoL) and functional status of patients after treat-
ment with IPC.*® Using the Functional Assessment of
Cancer Therapy-Colon (FACT-C) scale, a measure of QoL
after debulking and HIPEC, they found that the majority
of patients returned to their functional baseline by three
months post-treatment.®® Dodson et al used several scales
of measure, including the SF-36 Physical Functioning scale,
FACT-C, the Brief Pain Inventory, the Center for Epidemio-
logic Studies Depression scale, and the Eastern Cooperative
Oncology Group (ECOG) performance status, and concluded
that the majority of patients showed an improved scoring
at six months after treatment with CRS and HIPEC.?* Even
for patients seeking palliation only, the administration of
IPC can contribute to improved quality of life by lessening
pain, decreasing bloating and early satiety, and lessening the
need for paracentesis in cases of advanced pseudomyxoma
peritonei.®®

FUTURE DIRECTIONS

IPC is a consistently evolving treatment option for the man-
agement of peritoneal malignancies. One promising avenue
of development is the use of neoadjuvant intraperitoneal and
systemic chemotherapy (NIPS).3¢ This approach has been
shown to be a feasible option to reduce tumor burden and
improve the likelihood of resection with negative margins.3¢
Prospective research regarding efficacy and ideal patient
selection for NIPS is ongoing.®” As laparoscopic and robotic
surgery continues to push the boundaries of what can be
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accomplished without open surgery, minimally invasive
CRS and HIPEC may also become more frequently utilized.?®
With more data from ongoing studies becoming available,
standardized protocols should be established as few are cur-
rently available.! IPC remains an area of active research and
development with exciting potential to improve patient
outcomes moving forward.

CONCLUSION

IPC allows for localized high-dose drug delivery directly to
the peritoneal cavity, overcoming limitations of other treat-
ment modalities. While HIPEC and EPIC are the primary
IPC techniques, current evidence does not show a clear
advantage of one over the other. IPC has demonstrated sur-
vival benefits in select malignancies, particularly ovarian
and colorectal cancers, but results in gastric cancer and other
peritoneal surface malignancies remain investigational. Fur-
ther research is needed to optimize patient selection, refine
treatment protocols, and clarify IPC’s long-term benefits in
managing peritoneal metastases.
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ABSTRACT
Minimally invasive (MIS) liver surgery has grown tre-
mendously in the past two decades and today represents
a major weapon in the fight against primary and meta-
static neoplasms of the liver. This review catered towards
the modern evolution of MIS hepatectomy techniques in
addition to the role of robotic surgery in this field. The ar-
ticle also addresses the utility of advanced intra-operative
techniques in hepatic parenchymal transection ranging
from the Glissonian pedicle approach to the use of indo-
cyanine green (ICG) guided near-infrared fluorescence in
non-anatomic resections. In addition, we briefly discuss
ablation techniques utilized for liver cancer, including
microwave ablation and the novel histotripsy ablation.

KEYWORDS: Minimally invasive; laparoscopic; robotic;
hepatectomy; ablation

INTRODUCTION

In current times, surgical resection is still considered the
gold standard treatment for patients with resectable liver
malignancies. Liver surgery has dramatically evolved in
recent decades, improving its safety profile with peri-opera-
tive mortality rates below 2% for most MIS hepatectomies.!
Successful oncologic outcomes in liver surgery are reliant
on obtaining a RO resection margin with preservation of
healthy liver parenchyma.

Surgery remains the mainstay of treatment in patients
with primary hepatic neoplasms such as hepatocellular car-
cinoma (HCC) and intra-hepatic cholangiocarcinoma (ICC).2
The use of MIS approach to hepatectomy for HCC has
shown promise worldwide, with up to 30% of HCC resec-
tions estimated to be minimally invasive.® The majority of
patients with HCC also harbor chronic liver disease (CLD).
The presence of CLD and liver cirrhosis pose substantial
challenges such as increased hemorrhagic complications
and higher rates of post-hepatectomy liver failure (PHLF).
Therefore, locoregional tumor ablative treatments such as
microwave ablation (MWA), trans-arterial chemoemboliza-
tion (TACE) and Yttrium-90 (Y-90) radio-embolization have
gained substantial traction. In addition, liver transplant
remains a viable option for some patients with HCC who
meet the criteria.
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Colorectal cancer liver metastasis (CRLM) is the most
common indication for MIS hepatectomy in the United
States; about a quarter of laparoscopic liver resection (LLR)
for malignancy is performed for CRLM.* Liver resection (LR)
for CRLM in selected patients offers excellent oncologic
outcomes, with a five-year overall survival rate of 40-50%.°

In the modern era, robotic surgery has allowed for expan-
sion of MIS approach to liver surgery. The technological
advantages offered by the robotic platform, such as multi-ar-
ticulated instruments, increased dexterity along with the
3D visualization, has allowed surgeons to tackle more com-
plex resections via MIS approach.

Parenchymal transection techniques have also evolved
with a drive towards parenchyma preservation. The past
decade has seen a substantial increase in non-anatomic
parenchyma-sparing resections with an expected decrease
in the rate of extended hepatectomies. Owing to this para-
digm shift in the surgical management of liver metastases,
techniques such as ICG-guided resections and Glissonian
pedicle guided segmentectomies have emerged as attractive
approaches to tackle non-anatomic and anatomic resections.

LAPAROSCOPIC LIVER RESECTION

Similar to minimally invasive surgery in other fields, LLR
for hepatic pathology has been increasingly utilized over
the last several decades with promising results in the lit-
erature. Two international consensus conferences and sev-
eral retrospective studies supported that LLR is equivalent
to open approach for both minor and major hepatic resec-
tions in terms of oncological outcomes, but is associated
with less blood loss, decreased postoperative morbidity and
a shorter hospital stay.® A randomized control study, con-
ducted to evaluate Enhanced recovery after surgery (ERAS)
in LLR verified these advantages. For example, the median
postoperative hospital stay was 6.2 (+2.6) days in the ERAS
group, compared to 9.9 (£5.9) days in the control group
(p-value<0.01). The morbidity rate was 22.5% (18 of 80
patients) in the ERAS group and 43.9% (47 of 107 patients) in
the control group (P = 0.002).” While MIS approach has been
shown to be safe and effective relative to open surgery, sur-
geon comfort remains an important factor in the use of LLR.
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ROBOTIC HEPATECTOMY

Robotic surgery has the potential to overcome some of the
limitations of laparoscopy. The stability of the robotic plat-
form, combined with the 3D, magnified high-definition
vision, increased degrees of freedom of the instruments and
tremor filtering provide higher dexterity to the surgeon and
allow for the same movements of open surgery. Further-
more, the robotic platform allows for easier integration of
technologies, such as near-infrared fluorescence for vascular
and biliary identification and 3D ultrasound instruments
with integrated probes for section margin assessment. In
2014, Tsung et al performed a matched series comparison of
surgical and postsurgical outcomes between robotic (n=57),
laparoscopic (n=114), and open hepatic resections (n=21). A
statistically significant difference was seen when comparing
the EBL of robotic versus open surgery, as well as in the hos-
pital length of stay.® With continued technological advances
and improved access to robotic consoles, the role of robotic
hepatectomies should continue to develop over time.

GLISSONIAN PEDICLED APPROACHES

In recent years, parenchymal-sparing liver resections have
become the cornerstone approach to preserve residual liver
volume, decrease postoperative liver failure, and enhance
the possibility of repeated liver resection rates.” Small ana-
tomical resections using ICG and Glissonian approaches are
techniques employed to achieve a successful parenchymal-
sparing liver resection.

The Glisson’s capsule wraps the hepatic artery, the por-
tal vein and the bile duct in the liver and forms bundles at
the hepatic hilus and in the liver as the Glissonian pedicle
tree (Figure 1). The capsule does not connect to the proper
membrane of the liver. Therefore, the Glissonian pedicles
can be detached from the liver parenchyma without liver
dissection. When the Glissonian pedicles are ligated before
liver transection, various types of anatomical hepatectomy
can be carried out.

Intraoperative bleeding is a predictor of postoperative
outcomes following liver surgery; therefore, it is crucial to
have vascular control during liver resection. In addition,
preservation of future liver remnant is critical in prevent-
ing post-hepatectomy liver failure as one of the main causes
of postoperative morbidity and mortality. The Glissonian
approach to liver resection offers an effective method for
vascular inflow control while protecting future liver rem-
nant from ischemia-reperfusion injury. With increasing
popularity of minimally invasive surgery, laparoscopic
liver resection via Glissonian approach has been shown to
be superior to standard laparoscopic hepatectomy.!! In the
intrahepatic Glissonian approach small incisions on well-de-
fined anatomical landmarks are performed to approach the
pedicles of both right and left liver, making dissection of the
hilar plate unnecessary. Intrahepatic access to Glissonian
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Figure 1. Glissonian Pedicle

pedicles complements laparoscopy, since it avoids unnec-
essary extensive dissection along the hepatic hilum during
laparoscopic procedures, which are technically complex and
potentially time-consuming with high morbidity. 1>

MINIMALLY INVASIVE MAJOR HEPATECTOMY
Major hepatectomy is a complex procedure that requires
advanced surgical knowledge and skills. Although mini-
mally invasive resections of the liver have been performed
more frequently in recent years, major resections are still a
minority of those cases. Current data on these numbers is
somewhat sparse, but one report described that out of 149
robotic liver cases studied, 47% of them counted as major
resections.'® The largest series of robotic hepatectomy was
reported by Giulianotti et al in 2011 with a total of 70 hepatic
resections, of which 27 were major hepatectomies.!* Spam-
pinato et al performed a retrospective study comparing the
perioperative outcomes of robot-assisted major hepatectomy
and laparoscopic major hepatectomy in four Italian centers.
A total of 50 major hepatectomies were considered, includ-
ing 25 robotic and 25 laparoscopic resections. The mean
robotic operative time was 430 minutes with a median EBL
of 250 mL, comparable to laparoscopy.'®

INDOCYANINE GREEN (ICG) AND
INTRA-OPERATIVE ULTRASOUND (IOUS)

Due to the intricate anatomy and 3D contouring of the liver
segments, non-anatomic parenchymal sparing resections can
be technically challenging. Use of adjuncts such as intra-op-
erative ultrasound (IOUS) and ICG fluorescence can help
with adequate mapping of tumors in relation to vasculo-bili-
ary pedicles. The use of intraoperative ICG fluorescence has
been proven to be a high potential navigation tool during
liver surgery. The variability of ICG accumulation within
tumors as opposed to the background hepatic parenchyma
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Figure 2. Indocyanine Green (ICG)

allows for precise anatomic
delineation of lesions for safe
liver resection [Figure 2|. Stud-
ies have reported higher detec-
tion rates of primary lesions
and additional metastases after
intravenous administration of
ICG.'* Handgraaf et al reported
better survival after ICG-ori-
ented liver resections due to the
resection of additional nodules,
which had been missed by con-
ventional imaging.!” Marino et
al compared robot-assisted liver
resections with and without
additional ICG application and
reported significantly higher RO
resection rates after ICG appli-
cation."® However, since the
plasma clearance of ICG is pri-
marily dependent on hepatocyte
function, the sensitivity of ICG-
guided tumor detection is somewhat limited in patients suf-
fering from advanced liver cirrhosis. Although early data is
promising, further studies are needed to determine the true
benefit and potential pitfalls of ICG guided hepatectomies
including its use among patients with cirrhosis.

Intra-operative liver ultrasound can also provide an addi-
tionally useful adjunct in mapping of tumors in relation to
inflow pedicles and outflow veins. Assessment of such anat-
omy can prove critical in surgical planning especially in the
context of non-anatomic resections. With the newer robotic
platforms, IOUS can be used with a flexible cord allowing
it to be used with high accuracy even in difficult to visual-
ize portions such as the posterior and superior segments of
the liver. Figure 3 shows an intra-operative picture of IOUS
being used during a hepatectomy procedure.

MICROWAVE/THERMAL ABLATION
Resection is the standard of care for patients with resect-
able primary and secondary liver cancers. However, large
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number of patients who are diagnosed
with primary and secondary liver cancers
are not eligible for resection or transplan-
tation due to inadequate functional liver
function, and multifocal or advanced dis-
ease. As a result, microwave (MVA) and
radiofrequency thermal ablations (RFA)
are increasingly utilized. Both RFA/MWA
induce tumor cell death through frictional
heating resulting in protein denaturation
and coagulation necrosis. MWA generates
heat at a faster rate, creates larger ablation
zones, and have reduced heat-sink effect
compared to RFA leading to more utili-
zation when tumors are nearby vascular
structures."

HISTOTRIPSY ABLATION

Histotripsy is a novel non-invasive tech-
nique recently FDA-approved to treat liver
cancers. It utilizes focused ultrasound to
ablate targeted regions of tissues into acel-
lular debris. The first human clinical trial
of histotripsy for liver cancers, named the
THERESA Study (NCT03741088), resulted
in the establishment of histotripsy’s effi-
cacy in destroying targeted tissue without
harmful device-related effects.?® Studies
further suggests that local tumor ablation
by histotripsy induces systemic immu-
nomodulation, contributing to enhanced
anti-tumor responses that can synergis-
tically work with immunotherapy. Con-
sidering that this combinatorial approach
with histotripsy potentially leads to better
prognosis for cancer patients, it will be pivotal to translate
these findings into clinical use to effectively optimize the
potency of immunotherapy.?!

CONCLUSION

Liver resection continues to be the gold standard treatment
for patients with liver malignancies. such as hepatocellu-
lar carcinoma (primary liver cancers) and colorectal liver
metastasis (secondary liver cancers). Minimally invasive
liver surgery is increasingly used over open approach with
data showing reduced postoperative morbidity/complica-
tions and length of stay. Current technological advances
such as robotic platform have facilitated this trend by mak-
ing liver MIS safer and more precise. By understanding avail-
able treatment options and cultivating a patient centered
approach to treatment planning, we can continue to improve
the treatment of patients with primary and secondary
liver malignancies.
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Emerging Technologies for Pancreas Resection

JENNA WILSON, DO; MUNYA H. TALUKDER, MD; PONNANDAI SOMASUNDAR, MD, MPH; ALI AHMAD, MD, FACS

ABSTRACT
Pancreatic resection has necessitated continuous tech-
nological advancements since its first introduction into
the surgical field. The delicate nature and complex anat-
omy of the pancreas demand an evolution of techniques
to improve outcomes and lessen complications. This
article serves as an overview of current and emerging
surgical technologies that have helped to push the bar
forward, broaden candidacy, and provide patients with
better quality of life postoperatively. The topics of dis-
cussion include indications for pancreatic resection, as
well as traditional pancreaticoduodenectomy and dis-
tal pancreatectomy, laparoscopic and robotic resection,
ctDNA biomarkers, arterial divestment and autologous
grafts, near infrared surgery, irreversible electroporation,
and neo-adjuvant therapies.

KEYWORDS: Pancreatic resection;
pancreaticoduodenectomy; robotic pancreatic surgery;
near-infrared (NIR surgery); irreversible electroporation

INTRODUCTION

The surgical complexity of pancreatic resection remains a
persistent challenge when it comes to advances in safety
and favorable outcomes. As pancreatic cancer continues to
be a lethal threat globally with a low five-year survival rate
and tendency toward late detection, it is paramount that
surgical options evolve and improve. The intricacies of pan-
creaticoenteric reconstruction and its associated morbidity
have created an ongoing pursuit to develop technologies that
combine the superior exposure and dexterity granted by an
open resection with the advantages of minimally invasive
techniques. Here we discuss the various existing approaches
to pancreatic resection along with emerging adjuncts that
are aiming to fill the gap between old and new.

INDICATIONS FOR PANCREATIC RESECTIONS

Pancreatic resection has amassed a reputation over the years
that can lend itself to hesitancy from both the surgeon and
patient perspective. Despite major advances in surgical tech-
nique and technology, pancreatic resection is still associ-
ated with a host of probable complications both immediate
and long-term, simply due to the complexity of pancreatic
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anatomy and the unforgiving nature of the organ. Because
of this, operative intervention for pancreatic pathology is
reserved for strictly appropriate candidates. Some of the cur-
rent indications for resection are described below.

Pancreatic adenocarcinoma

Though not the most common gastrointestinal malignancy,
pancreatic cancer maintains the highest mortality rate of
all major cancers and is the fourth leading cause of cancer
deaths in the United States (US). It carries an estimated
8% five-year survival rate, with an overwhelming 85% of
pancreatic cancers being represented by pancreatic adeno-
carcinoma.! Moreover, there is a tendency toward late detec-
tion of pancreatic adenocarcinoma due to its asymptomatic
nature in the early stages, and by the time patients are diag-
nosed, only about 15-20% of them have resectable disease.”
This means that they either have metastases or major ves-
sel involvement, making resection unsafe or impossible.
For those that do have resectable disease, the mainstay of
treatment includes chemotherapy + radiation and surgery.

Pancreatic neuroendocrine tumors

A rarer malignancy making up no more than 5% of pan-
creatic cancers is the pancreatic neuroendocrine tumor
(PNET).? These are neoplasms of islet cell origin that can
be classified as non-functional or functional. Functional
PNETs include insulinomas, gastrinomas, glucagonomas,
somatostatinomas, and VIPomas. The clinical manifesta-
tions differ depending on peptide secreted, which also plays
into resection indications. In general, non-functional PNETs
do require resection, as they have a high chance of malig-
nancy. Since they are often asymptomatic until they are
large enough to create a mass effect, these are frequently
diagnosed at a late stage. On the other hand, the resection
indications for functional PNETs vary depending on the
size and features of the tumors. Insulinomas and gastrino-
mas can be managed with enucleation if they fit a favorable
size and location category, vs formal resection if otherwise.
Glucagonomas, somatostatinomas, and VIPomas typically
require formal resection due to high malignancy potential.?

Intraductal papillary mucinous neoplasm
IPMNSs are a benign pancreatic lesion that are known to
have malignant potential. They are cystic, mucin-producing
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neoplasms that grow within pancreatic ducts, and can
undergo malignant transformation, making them potential
precursors to pancreatic adenocarcinoma.* They are the
most common pancreatic cystic lesion, making up about
50% of those diagnosed. Because of this, they are also the
most common cystic neoplasm that undergoes resection.’
Currently, prophylactic resection is recommended for all
main duct IPMNs as well as branch duct IPMNs with high-
risk features. The five-year survival rate after resection for
noninvasive lesions is between 77-100%, while that of
invasive carcinoma is 34-62%.>°

Serous cystadenoma/mucinous cystic neoplasms

Two other cystic neoplasms of the pancreas are serous cysta-
denoma and mucinous cystic neoplasms. Serous cystadeno-
mas are reported to be the second most common pancreatic
cystic lesion, followed by mucinous cystic neoplasms.’
Since the vast majority are benign, resection is only indicated
if they are greater than or equal to 4cm in size, symptomatic
or obstructive, or growing on surveillance. Mucinous cys-
tic neoplasms on the other hand, have a higher chance of
malignancy, up to 25%, and resection is indicated.®

Chronic Pancreatitis

Patients who experience chronic pancreatitis endure a host
of potentially debilitating symptoms that can extend beyond
what medical management can provide. From severe abdom-
inal pain, to ongoing fibrosis of both pancreatic tissue and
adjacent organs, to impairment of endocrine and exocrine
function, the wide range of manifestations can require opera-
tive intervention.” The most common indication for surgery
in chronic pancreatitis is refractory pain due to pancreatic
duct obstruction. The procedures offered typically involve
resection, drainage, or a combination of both. Multiple ran-
domized control trials have shown surgical management of
chronic pancreatitis to be superior to endoscopic drainage in
terms of pain relief.>® One of which demonstrated 75% of
patients with partial or complete pain relief after surgery as
compared to 30% after endoscopic drainage.®

TRADITIONAL TECHNIQUES OF PANCREATIC
SURGERY: A BRIEF HISTORY

Commonly regarded as the birth of pancreatic surgery, the
first successful major pancreatic resection was performed by
Dr. Friedrich Trendelenburg in 1882. He performed a distal
pancreatectomy for a large solid mass arising from the tail
of the pancreas, and while the patient did sustain a splenic
injury requiring splenectomy and died several weeks later
from what was presumed to be respiratory failure, the proce-
dure itself was technically successful and became an import-
ant landmark in the history of pancreatic surgery.> Several
decades and daring surgeons later, Dr. Allen Whipple devel-
oped a two-stage procedure in 1935 for the radical resection
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of periampullary tumors which involved common bile duct
ligation, cholecystogastrostomy, and posterior loop gastro-
jejunostomy, followed by partial duodenectomy and pan-
creatic head resection.” He later revised this and ultimately
condensed it into a one-stage procedure during a 1940 case
in which the patient was found intraoperatively to have a
pancreatic head mass and lived for nine more years follow-
ing her surgery. This technique was then refined into the
pancreaticoduodenectomy, or “Whipple procedure” that we
know today. Variations of this procedure are currently used
for pancreatic head masses, periampullary tumors, severe
pancreatic trauma, and more.

SURGICAL APPROACHES

Pancreaticoduodenectomy

The pancreaticoduodenectomy, inclusive of the classic
Whipple procedure as well as pylorus sparing variations, is
indicated for masses of the head of the pancreas, and bile duct
and periampullary tumors. It consists of several key com-
ponents, including bilioenteric reconstruction comprised of
three anastomoses: pancreaticojejunostomy, hepaticojeju-
nostomy, and gastrojejunostomy.’® It is a complicated proce-
dure that requires both careful patient selection and surgeon
experience for favorable outcomes. It has been reported
that the mortality of this procedure at high-volume centers
is less than 1-2%, but morbidity remains high at 30-45%
of patients. In patients with resectable disease, it has been
shown to improve five-year mortality to about 15-25%.!!

Distal pancreatectomy

Distal pancreatectomy is indicated for tumors of the body
and tail of the pancreas. Due to the anatomic proximity to
the spleen, this is often performed in conjunction with a
splenectomy, though a spleen-preserving variation can also
be performed. Because resection of this portion of the pan-
creas does not require complex bilioenteric reconstruction,
it is associated with a lower morbidity and mortality.

MINIMALLY INVASIVE TECHNIQUES

Laparoscopic resection

Advances in laparoscopy have been one of the most import-
ant factors in widening the candidacy for pancreatic surgery.
The main advantages of laparoscopic resection over tradi-
tional open techniques include reduced intraoperative blood
loss, reduced postoperative pain, and shorter length-of-stay
(LOS). A meta-analysis examining six RCT on the topic
of open vs minimally invasive pancreatic surgery demon-
strated that the minimally invasive group had an average
of 1.3 days shorter LOS, as well as 137ml less blood loss
when compared to the open group.'? This also demonstrated
fewer surgical site infections. On the other hand, the same
analysis revealed a longer operative time, about 54 minutes

JULY 2025 RHODE ISLAND MEDICAL JOURNAL 25


http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2025-07.asp
https://www.rimedicalsociety.org

on average, for laparoscopic cases, high-
lighting the difficulty of the technique.'?
Overall, laparoscopic pancreatic resec-
tion has been found to be successful
at high volume centers, but requires
technically outstanding laparoscopists.
Pancreaticoenteric anastomoses are
complex surgical entities and remain
a major source of morbidity even at
the hands of experienced surgeons at
tertiary centers.'?

Robot-assisted resection

The surgical robot solves several technical issues that tra-
ditional laparoscopy creates, from 3D visualization, to
wide-ranging wrist articulation, to improved ergonomics.
These advances have helped to overcome major roadblocks
with laparoscopic pancreatic resection.'* While little high
powered data exists for direct comparison of laparoscopic
vs robotic-assisted resection (RA), the studies we do have
demonstrate the RA approach has less conversion to open
surgery, and even less excessive blood loss. RA also has bet-
ter oncologic outcomes with higher rates of margin negative
resection and improved lymph node yield for both benign
and malignant lesions.’* However, as with any emerg-
ing technology, there is a significant learning curve to the
robotic approach. This same meta-analysis also reported on
the comparison of learning curve time for laparoscopic vs
robotic resection, and found an average of 30 cases vs 36.5
respectively.!?

Minimally invasive in comparison to open resection
Overall, minimally invasive techniques, whether laparo-
scopic or robotic, have comparable morbidity and mortality
to open resection. The main advantages of open resection
include a shorter operative time due to the lack of laparo-
scopic technical complexity, and the superior haptic feed-
back that open surgery provides.

EMERGING TECHNIQUES/INTRAOPERATIVE
ADJUNCTS

As more surgeons are trained in minimally invasive tech-
niques for pancreatic surgery, the next frontier to conquer
is the adjunct technologies that can make these approaches
even more efficient and effective. Some of these technolo-
gies are described below.

Near-Infrared (NIR) surgery

One major advantage of the minimally invasive approach
to pancreatic resection is the ability to use tumor localiz-
ing dye to help guide resection. Indocyanine green (ICG)
is a fluorescent dye that is given intravenously and binds
to plasma proteins and remains intravascular before being

resection margins.'®
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Figure 1. Intraoperative usage of ICG during pancreatic resection. The stained area is pancreatic
tissue (the uncinate process), which is visually differentiated from the SMA and SMV, aiding in

cleared by hepatocytes and secreted into bile. Using an NIR
camera intraoperatively after ICG administration allows for
visualization of the biliary tree, various vascular structures,
tumors and metastatic deposits [Figure 1].'"* A 2022 system-
atic review and meta-analysis demonstrated that the use of
ICG can help surgeons identify pancreatic lesions with an
accuracy of 81.3%."* Another study titled, The COLPAN
Study (Colour and Resect the Pancreas) 2017, studied sub-
jects undergoing minimally invasive resection of pancreatic
neuroendocrine tumors who were injected with ICG dye to
help identify lesions intraoperatively. Nine out of 10 PNETs
were identified after the second bolus of ICG.

Reconstructive techniques for tumors with vascular
involvement
When discussing the resectability of a pancreatic tumor, an
important criterion to know is the vascular involvement
of the tumor. Generally speaking, if the tumor involves a
major venous structure, it can still be considered borderline
resectable if venous reconstruction is possible. If it has less
than 180 degrees of abutment with the celiac axis or SMA,
it is considered borderline resectable, and greater than 180
degrees of abutment is considered locally advanced.!” How-
ever, development of vascular reconstructive techniques has
allowed for a greater number of these tumors to be resected.
Some pancreatic tumors, particularly pancreatic ductal
adenocarcinoma (PDAC), infiltrate the nerve fibers and soft
tissue that surround the celiac axis, common hepatic artery,
and SMA, without actually involving the arterial walls
themselves.!” This is an important distinction to make, as a
true involvement of the wall requires resection, which car-
ries a high morbidity and mortality rate. For those tumors
that involve the periarterial tissue only, arterial divestment
can be attempted. This is essentially a meticulous dissec-
tion of the periadventitial plane between the tumor and the
artery itself, allowing for an RO resection without needing to
do any resection or reconstruction [Figure 2|.'8

Graft reconstruction
For those tumors that do have true involvement beyond the
adventitia of these major arterial structures, surgeons have
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Figure 2: Sub-adventitial divestment of a grade | tumor with invasion
into the tunica adventitia."

Figure 3: Irreversible electroporation electrodes surrounding pancreatic
tumor.®
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the option of using autologous or synthetic grafts to recon-
struct the vessels that require resection. In certain cases with
short segment involvement, end-to-end anastomosis can
be performed, but most patients undergoing arterial resec-
tion will require an interposition graft. Several autologous
options exist, including harvested saphenous or renal veins,
or splenic artery if splenectomy is also being performed."”
Synthetic grafts can also be used, though care must be taken
in these cases to avoid graft infection.!” Though these tech-
niques have evolved and improved over the years, arterial
resection and reconstruction remain significant sources of
morbidity and mortality in pancreatic resections, with one
study citing a 90-day major morbidity rate of 53% and mor-
tality rate of 14%.2° Most of these complications were due to
postoperative hemorrhage, pancreatic fistula, or ischemia.?
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Irreversible electroporation (IRE)

So far, our discussion has focused primarily on operative
strategies for resectable disease. However, a significant
subsect of patients have unresectable disease without arte-
rial reconstruction options. One treatment modality under
development for these patients is irreversible electropo-
ration (IRE). This strategy involves an ablation technique
that uses high voltage, low energy electropulsations to cre-
ate pores in the tumor cell membranes, leading to necrosis
[Figure 3]. Because this is a non-thermal technique, there is
no risk of thermal injury to surrounding areas, making it a
theoretically safe approach for tumors close to vital struc-
tures.”! This technique is particularly useful for margin
accentuation, or the treatment of tumor edges in order to
decrease the likelihood of leaving positive tumor margins
behind.?> The efficacy of this technique has been demon-
strated in vivo and in vitro studies. While the technology is
promising, one major disadvantage of IRE is its inability to
eradicate larger tumors >3cm. This is potentially due to the
fact that the electrodes would need to be further away from
the core of the target tissue, leading to a decreased magni-
tude of pulsation reaching each part of the mass.”> Regard-
less of this, IRE remains an exciting territory for treatment
of pancreatic malignancies, even if only as an adjunct to
surgical resection.

FUTURE DIRECTIONS

Despite all of the impressive advancements discussed above,
the final frontier of successful treatment of pancreatic can-
cer is early detection of disease. Currently, the majority of
pancreatic cancers are discovered only after symptoms have
manifested and disease is more likely to be at least locally
advanced at that time. Some sources estimate up to 85% of
diagnosed PDACs are locally advanced or metastatic at the
time of diagnosis.?

An emerging area of interest for early detection is the
“liquid biopsy” or body fluid sample such as blood, saliva,
or urine, that may contain biomarkers that can direct a
diagnosis of pancreatic cancer. One such biomarker being
examined is circulating cell-free tumor DNA (ctDNA). This
approach looks for circulating nucleic acids of tumor cells
that are prevalent during early stage disease, which could
provide diagnosis without the undue risk of tissue biopsy.?
While the concept is promising for future development,
ctDNA testing is currently somewhat controversial as a
method for early detection of pancreatic cancer due to its
instability, low circulating volume, and variable sensitivity
and specificity across available studies.?

Another encouraging area undergoing development is
neoadjuvant chemotherapy for pancreatic cancer. Currently,
some data supports that a course of neoadjuvant chemo-
therapy can improve 12-month overall survival rates to
77% compared to 40% in the upfront surgery groups.>* This

JULY 2025 RHODE ISLAND MEDICAL JOURNAL 27


http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2025-07.asp
https://www.rimedicalsociety.org

data also shows that it can make patients with previously
unresectable cancers newly eligible for surgery, as well as
improve the overall survival of those who experience post-
operative complications.?*

CONCLUSION

As new technologies emerge to help solve problems in the
operating room, an additional problem is created: where do
these technologies fit in with existing techniques and how
can they be incorporated to improve outcomes as well as
efficiency? The advent of the surgical robot has moved the
needle forward dramatically in terms of creating a more ergo-
nomic operating environment with improved visualization
without needing to commit patients to the complications
associated with open surgery; however, we continue to seek
out additional tools that can be used along with the robot
that can push it to be unequivocally superior for safety and
outcomes. The adjuncts discussed here have indeed broad-
ened surgical candidacy and therefore allowed more patients
to lead longer and more comfortable lives, which is the ulti-
mate purpose of this work.
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Management of Benign Symptomatic Thyroid Nodules
in Rhode Island Using Radiofrequency Ablation

NINA S. LI, BS; SONIA GIYANANI, DO; DAEHEE KIM, MD; STEVE KWON, MD, MPH; JOHN LEE, MD

ABSTRACT
The management of benign symptomatic thyroid nodules
can pose a challenge when weighing treatment options.
While surgical resection has been the gold standard, the
risks and consequences of partial or total thyroidectomy
may outweigh the benefits of the procedure. Additional-
ly, a significant number of patients are not surgical can-
didates due to comorbidities, potential risks, or personal
preference. Radiofrequency ablation (RFA) has emerged
as a minimally invasive, low-risk alternative to tradition-
al surgery, and it has demonstrated to have high efficacy
in nodule volume reduction, symptom resolution, and
cosmetic improvement. Hence, the use of RFA for treat-
ment of benign thyroid nodules has been supported by
both international and national professional groups. This
paper hopes to promote the use of RFA for treatment of
benign solid thyroid nodules in the Rhode Island popula-
tion as well as outline its potential clinical application.

KEYWORDS: Radiofrequency ablation; benign
symptomatic thyroid nodule; minimally invasive procedure

INTRODUCTION

There is a high prevalence of thyroid nodules in the gen-
eral population, with an upwards of 50-60% detection.! The
majority of thyroid nodules are found from incidental find-
ings and benign. Hence, management includes ruling out
potential malignancy (5-15% of cases*® and treatment of
nodules causing significant symptoms and/or cosmetic con-
cerns. Symptoms of a thyroid nodule can include dysphagia,
dyspnea, foreign body sensation, voice change, and cough.*
In addition, toxic nodules producing hormone dysfunction
and thyrotoxicosis are often an indication for treatment.
Surgical resection has been the gold standard for treatment
of clinically significant benign thyroid nodules. Partial or
total thyroidectomy poses certain risks and complications
including transient hypocalcemia (~5-20%),° permanent
hypocalcemia (<3 %),° persistent hypoparathyroidism (~2%),°
recurrent or superior laryngeal nerve injury (1-4%),° hem-
orrhage (~2%).” The incidence of post hemithyroidectomy
hypothyroidism has been reported to be approximately 27 %,
indicating that a significant portion of patient will require
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thyroid hormone therapy.®! These risks and complications
often outweigh the benefits of the procedure, especially in
patients with benign disease. Therefore, there has been an
increased interest towards alternative minimally invasive
procedures. Specifically, radiofrequency ablation (RFA) has
garnered great interest due to its increased efficacy in com-
parison to other ablation treatments.’

RFA is a minimally invasive, low-risk procedure that uti-
lizes an electrode under sonographic guidance to treat the
target thyroid nodule. RFA has been endorsed in guidelines
by multiple national, professional societies as a promising
alternative to surgery for patients with benign symptomatic
thyroid nodules and/or with malignant disease who are not
surgical candidates."!® International groups including the
Korean Society of Thyroid Radiology and European Thyroid
Association also share similar sentiments in recent guide-
lines for use of RFA for clinically significant benign thyroid
nodules.!"!> This article hopes to describe the potential
impact of RFA as a low-risk and cost-effective alternative
for the treatment of benign solid thyroid nodules in select
patients in the state of Rhode Island.

CURRENT PRACTICE GUIDELINES

Various professional groups have supported the use of RFA
for treatment of benign symptomatic thyroid nodules, and
as such, there are agreements as well as variations in spe-
cific practice guidelines outlined. The Asian Conference on
Tumor Ablation (ACTA) Task Force consolidated recom-
mendations and highlighted areas of debate from recommen-
dations made by academic societies in various countries.!
For benign, nonfunctioning thyroid nodules with symptoms
or cosmetic concerns, a 10 cm Visual Analog Scale for symp-
toms and cosmetic score (a cosmetic score of 1 to 4: (1) no
palpable mass, (2) no cosmetic issues but a palpable mass,
(3) cosmetic issue only during swallowing, and (4) nodule
visible to the naked eye) can be utilized to assess patient
burden and the need for treatment.'* While there are no
definitive cutoff values for nodule size, nodules exceeding
a maximum diameter of 2 ¢cm and demonstrating continued
growth may be considered for RFA treatment if they pose
symptoms, cosmetic and/or clinical concerns.!! Histori-
cally, cytologically benign nodules of 4 cm or larger were
recommended for surgical removal due to increased risk of
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carcinoma development, structural and/or compressive con-
cerns, as well as cosmetic concerns, but modern approaches
rely more on assessment of symptoms and changes over
time as smaller nodules can also cause concerns depending
on nodule location and patient neck circumference.!"1¢

THE RADIOFREQUENCY ABLATION PROCEDURE
The thyroid nodule should be confirmed to be benign by at
least two ultrasound-guided fine needle aspiration (FNA) or
core needle biopsy (CNB) prior to RFA to prevent possible
false-negative diagnosis of malignancy.’* However, some
guidelines believe a single diagnosis of a thyroid nodule with
highly suggested benign features (isoechoic spongiform or
partially cystic nodules with an intra-cystic comet tail arti-
fact) is sufficient.!' On ultrasound, the following are eval-
uated in detail to determine if the nodule may be suitable
for RFA: nodule echogenicity, margin, vascularity, volume,
and relationship of nodule to surrounding critical structure.
The following labs are also reviewed: complete blood count,
coagulation test, thyroid function test, and thyroid autoanti-
bodies if thyroid function test abnormality is present.'?

RFA procedure consists of inserting a probe connected to
a generator producing a high-frequency current into the tar-
get nodules. The resulting heat produced due to the electri-
cal current passing through a circuit with focal impedance
(i.e., the target tissue) induces thermal injury and coagula-
tive necrosis in the target tissue.* The procedure is generally
performed under local anesthesia and real-time sonogra-
phy guidance; general anesthesia is not recommended.'
Treated areas will appear as mildly hypoechoic spots on
ultrasound, demonstrating tissue vaporization. There are
several important techniques employed with thyroid RFAs
to reduce complications related to thermal damage to sur-
rounding structures. First, hydro-dissection technique is
used to protect adjacent surrounding structures of the neck.
The hydro-dissection technique involves injection of either
lidocaine or dextrose 5% in water in between the nodule
and critical adjacent structures (e.g., carotid artery, recurrent
laryngeal nerve), creating a margin of safety that prevents
unintentional thermal damage.'"'” Second, the “moving-
shot” technique through the trans-isthmic approach has
been employed to treat thyroid nodules, where the electrode
tip is moved continuously to ensure adequate treatment
coverage and adequate sonographic target visualization
while preventing overtreatment of the peripheral margins.™
The electrode needle can be inserted in the midline-to-
lateral direction first at the deepest and most remote portion
of the nodule, and then gradually moved backwards for best
electrode visualization and control.'®

Follow-up visits are recommended at one to three months
for early exam of initial effects of ablation and for thyroid
function analysis, at six and twelve months for assessment
of volume reduction as this is where max nodule shrinkage
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is obtained, and at every six to twelve months thereaf-
ter to monitor for regrowth.'>!3 In certain cases, including
marginal regrowth of the treated nodules, increase of 50%
volume compared to minimum recorded volume, <50% vol-
ume reduction rate, or incomplete resolution of symptoms,
additional rounds of RFA may be considered.

PATIENT SELECTION AND ELIGIBILITY

RFA should be used for the treatment of solid or majority
solid benign thyroid nodules causing symptomatic, clini-
cal, or cosmetic concern. RFA should not be performed on
nodules with high-risk ultrasound features due to risk of
harboring malignancy, and unnecessary treatment of asymp-
tomatic benign nodules are discouraged.'> RFA can be the
treatment of choice for autonomously functioning thyroid
nodules (AFTNs) in instances where the patient refuses both
surgery and radioactive iodine treatment. Additionally, it
can be considered for cases of AFTN in young patients due
to the potential of a much longer period of hypothyroidism
following RAI or surgery.* RFA has demonstrated to have
lower efficacy in larger nodules, and therefore nodules >20
mL in volume are not recommended for RFA treatment.!
Selected cases of malignant thyroid nodule, such as residual
or recurrent disease after thyroidectomy can be considered
for RFA after multidisciplinary discussion. Indications for
RFA of malignant nodules rather than surgical resection
may be appropriate in cases where the patient is a nonsurgi-
cal candidate and the tumor is of specific locations (unifocal
disease, central location in gland, confined to thyroid gland)
or types.*'? Bipolar electrode may be recommended for preg-
nant women or patients with cardiac pacemaker.!® Imag-
ing from a benign thyroid nodule RFA procedure at Roger
Williams Medical Center is shown in Figure 1.

OUTCOMES OF THYROID NODULE
RADIOFREQUENCY ABLATION

Benign thyroid nodules compromise a high impact area of
RFA. RFA has been widely adopted across Asia and Europe
over the past decade for treatment of benign nodules. In
international studies, there is an overall consensus in the
literature suggesting RFA to be efficacious in reducing nod-
ule volume, with 70% to 80% reduction in six to 18 months
or even higher depending on the study, as well as improving
related symptoms and cosmetic concerns.'®?* Therapeutic
response is often defined as >50% volume reduction after
twelve months. A retrospective cohort study comparing
outcomes of RFA to surgery for treatment of benign thyroid
nodules found that RFA reduced nodular volume by 70%
after 12 months and was more cost-effective than surgery for
the treatment of nodule-related clinical problems.”> A large
systematic review of reports published between 2009 and
2021 of mostly solid nodules found that volume reduction at
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Figure 1A,B. Pre-procedure imaging of a 2.9 x 2 x 2.8 cm TIRADS 4 right thyroid nodule with two
fine needle aspiration results showing benign findings. Patient had symptoms of dysphagia and

cosmetic concerns.
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euthyroid at follow up, suggesting
reduced need of thyroid hormone sup-
plementation compared to traditional

+ Dist 3.38cm
Dist 181 cm

Figure 1C,D. Post-procedure imaging demonstrating post radio-
frequency ablation changes including areas of hyperechogenicity
without evidence of immediate complications.

12 months follow-up ranged from 67 to 75% for single treat-
ment nodules and reached approximately 94% for repeat
treatments, demonstrating that RFA produced long-term
clinical efficacy.'®

The FDA-approved use of RFA in soft tissue tumors in
2018, and since US-based studies have also found RFA to be
efficacious in treatment of benign thyroid nodules. For large
benign thyroid nodules, defined as 3 cm in largest diameter,
an early case series by Mayo Clinic found a median volume
reduction rate (VRR) of 44.6% over a median follow up of
8.6 months.” Subsequent studies in the US also found sig-
nificant VRRs and good efficacy. A single center retrospec-
tive study between 2018 and 2021 found that mean VRR
was 70.8% after a median follow-up period of 109 days, with
symptomatic and cosmetic improvement (P < 0.01).>* Both
nonfunctioning thyroid nodules (NFTNs) and AFTNs were
included in the study, and RFA was found to cause a greater
volume reduction in smaller nodules (P = 0.03) and improve
thyrotropin (TSH) in AFTNs (P value < 0.01).>5 A study at
Columbia University saw that RFA procedures performed
in the outpatient setting under local anesthesia were well
tolerated and resulted in a VRR of 52.9% at one month fol-
low-up.?! All patients included in the study (n = 15), except
two, had nodules that were benign on fine-needle biopsy
but enlarging, symptomatic, or toxic, and patients were
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surgery.®

Several studies have also reported
on the positive improvements of cos-
metic and symptoms scores following
RFA. A US-based study following 56
patients with 76 benign thyroid nod-
ules treated with RFA demonstrated
a significant improvement for goiter
symptoms, anxiety, appearance, and
quality of life at 12-month follow-up
(P< 0.05).> Additionally, in a cohort of 94 elderly patients
with cytologically benign compressive thyroid nodules, relief
of compressive symptoms were found in 88% of patients.””
Pooled measures of mean symptomatic score and cosmetic
score from 14 and 12 available studies, respectively, demon-
strated a decreased postoperative symptomatic score (3.83
vs 1.09) and cosmetic score (3.43 vs 1.51), providing further
support for the efficacy of RFA in treating benign thyroid
nodules for symptomatic and cosmetic indications.!!

RFA is predominantly indicated for solid or predomi-
nantly solid benign thyroid nodules. Moderate efficacy has
been demonstrated by RFA in treating toxic thyroid nodules
with a 57% TSH normalization rate and 79% VRR at one
year.?® Other nodule subtypes including benign AFTNSs, cys-
tic nodules and malignant nodules may not be as effectively
resolved with RFA compared to current standard treat-
ments (e.g., RAI, ethanol ablation, surgery, respectively) and
should only be treated in the case that the patient denies or
is unsuited for surgery or RAI, or where the risks of hypo-
thyroidism may be too detrimental.#'121° While RFA and
ethanol ablation have been demonstrated to have similar
outcomes, the lower cost and superior safety profile of etha-
nol ablation indicates it as the preferred treatment for cystic
nodules.*

SAFETY AND OTHER CONSIDERATIONS

RFA is generally well tolerated with low complications
rates of around 3.3%.% Minor complications can include
mild hematoma, postoperative transient hoarseness, mild
pain, and skin burn; major complications, although rare,
can include permanent voice change, brachial plexus injury,
recurrent laryngeal nerve injury, nodule rupture, and per-
manent hypothyroidism.?>?® However, generally when
compared to surgery, RFA produces significantly lower
incidence of complications than surgery (6.0% vs 1.0%, P=
0.002), lower rates of residual nodules (11.9% versus 2.9%,
P = .004), reduced hospitalization days, and preservation
of thyroid function.?* Following RFA treatment for benign
NFTNSs, it has also been shown that while there is transient
relative hypothyroidism and increase in thyroid antibodies,
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the levels normalize within 12 months with most rises in
TSH remaining in normal range.?' Long-term follow-up will
be necessary to monitor potential regrowth.

Multiple factors including ill-defined margins, large nod-
ule size, functional autonomy, and low applied energy can
affect the successfulness of RFA treatment as well as poten-
tiation for nodule regrowth after treatment.'>?> Regrowth
rates can range from 0-34%, as demonstrated by a recent
systematic review of data published between 2008 and
2021.' There is also reduced efficacy of RFA in larger nod-
ules (>20 mL) and variable rate of thyroid function normal-
ization for AFTN.!! In past studies following patients treated
for non-functioning thyroid nodules with RFA for over three
years, 24-60% of cases required more than two sessions of
RFA to maintain long-term volume reduction.! Therefore,
while RFA causes expected decrease in nodule size, patients
should be informed that there is not complete disappearance
of the nodule and additional treatment or surgery may be
necessary if there is subsequent regrowth.'

CONCLUSION AND LOOKING FORWARD

Radiofrequency ablation is an attractive alternative to
conventional surgery for the treatment of benign thyroid
nodules. With low complication rates, short procedure
and recovery time, reduced cost, and efficacy in treating
symptomatic benign thyroid nodules, it can serve as a great
option for patients who are not great surgical candidates or
who refuse surgery. RFA also greatly diminishes the risk of
hypothyroidism and need for life-long hormone supplemen-
tation. Patient workup includes diagnostic thyroid ultra-
sound, clinical work up, and fine needle aspiration to rule
out potential malignancy. Treatment of thyroid nodules
posing no symptomatic or aesthetic concerns is not advised.
With the proven safety and efficacy of RFA for treatment
of benign thyroid nodules, we believe that this technique
would be a great treatment option for patients in the state
of Rhode Island.
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Cholangiocarcinoma in Rhode Island: Incidence Trends and Risk Profile

Over the Last Decade

SASHA LIGHTFOOT, DO; SURAJ RAM, MD; ABDUL SAIED CALVINO, MD

ABSTRACT
The incidence of cholangiocarcinoma, a fatal disease of bile
ducts, is increasing at unsettling rates in the Northeast
United States, including Rhode Island. The cause of this
region-specific increase in incidence of cholangiocarcinoma
is unknown. This is a review of the literature on cholan-
giocarcinoma in conjunction with cancer data from the
1995-2018 Rhode Island Cancer Registry. The goal of this
paper is to discuss the potential etiologies of the increased
incidence in cholangiocarcinoma and identify populations
in Rhode Island most at risk. Rhode Island residents have
specific environmental and occupational exposures, which
may contribute to the increased rate of cholangiocarcinoma.
The Rhode Island Hispanic population has the highest inci-
dence of cholangiocarcinoma and is diagnosed at younger
ages. In order to evaluate and address this fatal disease, fur-
ther research is needed and would be best evaluated by cre-
ation of a statewide database to track potential risk factors.

KEYWORDS: Cholangiocarcinoma; Rhode Island;
disparities

INTRODUCTION

Cholangiocarcinoma, a silent and aggressive cancer of the
bile ducts, casts an unsettling shadow over the United
States. While it is classified as a rare malignancy, with
approximately 5,000 cases diagnosed annually,! its incidence
is not only rising but accelerating — particularly for intra-
hepatic cholangiocarcinoma (ICC).2 This alarming trend is
especially pronounced in Rhode Island, where the rates of
this disease surpass national averages, prompting urgent
questions about the underlying causes and potential risk
factors that may be unique to this region.?

In Rhode Island, the incidence of cholangiocarcinoma is
not merely a statistic; it represents a growing public health
concern that affects families, communities, and healthcare
systems. As we delve deeper into this issue, we find a trou-
bling narrative: the state’s historical industrial activities,
particularly around the Blackstone River, have left a legacy
of pollution that may be silently contributing to the rising
rates of this deadly disease. The river, once celebrated as a
vital artery of commerce and industry, has transformed into

0977 2095

a symbol of environmental neglect, with its waters histori-
cally tainted by the effluents of textile mills, metalworking
facilities, and other industrial operations.

Research indicates that the increase in cholangiocarci-
noma cases is primarily driven by ICC, which has seen a stag-
gering rise of 350% in incidence over the past few decades.
This is striking, especially when juxtaposed with a modest
increase in extrahepatic cholangiocarcinoma (ECC).* As we
examine these trends, exploring the potential environmen-
tal and occupational exposures that may be at play becomes
essential. Could the pollutants that have contaminated the
Blackstone River, including industrial solvents and heavy
metals, be linked to the health of Rhode Islanders?

Moreover, the prognosis for cholangiocarcinoma remains
grim, with median survival rates of four to eight months.*
Many patients remain asymptomatic until the disease
has progressed significantly, complicating early detection
efforts. This highlights the critical need for awareness and
targeted research to identify at-risk populations in Rhode
Island and understand the specific factors contributing to
such high incidence rates.

This review aims to unravel the complex interplay
between historical environmental exposure and the rising
incidence of cholangiocarcinoma in Rhode Island. By delv-
ing into the epidemiological data, examining known risk
factors, and considering the implications of industrial pollu-
tion, we seek to illuminate the path forward for research and
public health interventions. As we stand at this crossroads,
it is imperative to ask: what can we learn from the past, and
how can we leverage this knowledge to protect future gener-
ations from the devastating impacts of cholangiocarcinoma?

UNDERSTANDING CHOLANGIOCARCINOMA

Cholangiocarcinoma is a malignancy of the bile ducts,
defined based on location. ICC arises within the liver, com-
prising less than 10% of cholangiocarcinoma diagnoses.
ECC includes cancers of the hilum, which make up 50% of
cholangiocarcinoma cases, and the distal common bile duct,
which makes up 40% of all cholangiocarcinoma cases. ICC
and ECC are most often adenocarcinomas. Surgical resec-
tion and adjuvant chemotherapy are the preferred treatment
combination for resectable tumors.> Cholangiocarcinoma is
a fatal disease with unresectable tumors having a median
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survival of less than one year. The mortality rate for cholan-
giocarcinoma has increased by 39 %.° This increased mortal-
ity is related to the increased incidence of ICC.> ICC in the
United States has increased over threefold while ECC rates
have increased to a lesser extent.?

The incidence of cholangiocarcinoma varies based on eth-
nicity, gender, and region. ICC has the highest incidence
in the Northeast, while ECC has the highest rates in the
Northeast and Pacific regions.® When looking specifically at
Rhode Island, the incidence of cholangiocarcinoma has more
than doubled in a decade. In 1995-1999, the age-adjusted
rate per 100,000 individuals was 1.10, while from 2015-2019
it was 2.18.3 Since 1992, Rhode Island’s overall cancer age-
adjusted incidence has increased while the nation’s cancer
age-adjusted incidence has declined.” The questions we aim
to discuss are what drives this unsettling increase in chol-
angiocarcinoma, and is there anything unique to the Rhode
Island population contributing to this increase?

RHODE ISLAND ENVIRONMENT

The Blackstone River Valley, running from the Massachu-
setts border through Woonsocket, Central Falls, and Paw-
tucket, Rhode Island, has a long history of water pollution.”
The river was once known as the “world’s busiest river”
during the 19th and 20th centuries. During this time, there
was a rapid expansion of textile mills and wire, rubber, and
metal factories.®® Slater’s Mill in Pawtucket, RI, was the
nation’s first textile mill, which processed cotton and dyed
it.’® Multiple dams provided hydropower for the operation of
textile mills and factories.!!

The 19th and 20th centuries were a time of rapid expan-
sion of mills and factories employing many Rhode Islanders
at the expense of the surrounding environment. Many haz-
ardous materials in textile manufacturing involve industrial
solvents that are required for printing on the textiles, weav-
ing them, and cleaning the machinery. These chemicals,
including trichloroethylene, benzene, and ethylene dichlo-
ride, were discharged directly into the Blackstone River."?
Workers were also at risk of exposure to these chemicals as
part of their occupation. Metalworking facilities produced
heavy metal waste, polluting the soil and water. As indus-
trial activity grew, human settlements proliferated along
the river in the 19th century, and untreated wastewater was
discharged into the river.!!

The rapid pace of industrialization and rapid population
growth through the 20th century allowed the contamina-
tion in the river from the disposal of sewage, wastewater,
heavy metals, and chemical waste to reach unprecedented
levels.'® The Clean Water Act of 1972 provided water con-
tamination standards that had to be met by 1987; however,
achieving these goals in the Blackstone River has been diffi-
cult given the size and scope of the contamination. The mul-
tiple dams in the river cause contaminants to accumulate
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in sediment for many years.'* By 1990, the Blackstone River
had the dubious distinction of being named “ America’s most
polluted river” by the EPA."

RHODE ISLAND AND CHOLANGIOCARCINOMA

A history of occupational exposure to industrial chemicals
and environmental exposure to contaminated water renders
residents of Rhode Island at risk. Environmental exposure
directly from polluted waters can occur with immersion or
ingestion. Although there is no current evidence that drink-
ing water quality standards are significantly breached in any
significant capacity in the state, the history of pollution and
occupational exposures is a risk specific to Rhode Islanders.
Other studies have similarly evaluated water pollution and
occupational exposure to the increasing incidence of can-
cers in Rhode Island. This has been thought to contribute to
Rhode Island having the highest incidence of bladder cancer
in the nation.'®

Although environmental and occupational risks unique
to Rhode Island may contribute to increasing the incidence
of cholangiocarcinoma, there are other potential contribu-
tors to the high incidence. Males have a higher incidence
of cholangiocarcinoma than females in Rhode Island, with
an increase of 5.1% each year on average versus a 3.6%
increase each year on average for females [Figure 1]. Males
are more likely to be diagnosed at a younger age [Figure 2].
Other studies have shown that men have a higher incidence

Figure 1. Trend of Cholangiocarcinoma incidence rate from 1995 to 2018
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Figure 2. Age at diagnosis of Cholangiocarcinoma by sex from
1995 to 2018
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Figure 3. Incidence (rate) by sex and race/ethnicity from 1995 to 2018
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Figure 4. Age at cholangiocarcinoma diagnosis by race/ethnicity from
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than women, with ratios of 1:1.2-1.5, which is in line with
our data.!!7

In Rhode Island, age-adjusted cancer incidence rates in
Hispanic people are more than double the cancer incidence
rates in the non-Hispanic White population for both males
and females from 1995 to 2018 [Figure 3]. Not only are over-
all cancer incidence rates higher in the Hispanic popula-
tion, but incidence rates of hepatobiliary cancers, including
cholangiocarcinoma, are also increasing more dramatically
in the Hispanic and other minority populations in more
recent years. Minority populations are also more likely to
be diagnosed at younger ages [Figure 4]. The young age at
diagnosis and the increasing incidence in the Hispanic pop-
ulation suggest a genetic predisposition to the diagnosis of
cholangiocarcinoma.

Though genetic predisposition may contribute, the cause
of increased incidence in hepatobiliary cancers in minority
populations in Rhode Island is likely a multifactorial issue.
Hepatitis C, HIV infection, smoking, alcohol use, and dia-
betes increase the risk of ICC within the United States.!
ECC and ICC may have differing risk factors, but additional
studies are needed to elucidate this further. Primary scleros-
ing cholangitis, choledochal cysts, and parasitic infections
with the hepatobiliary flukes Opisthorchis viverrini and
Chlonorchis sinensis are also associated with the diagnosis
of cholangiocarcinoma. Thorotrast, a contrast agent used in
the mid-1950s, is a known toxin associated with a 300-fold
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increase in cholangiocarcinoma.!” To our knowledge, there
is no data to determine whether these risk factors are more
prevalent in the Rhode Island population than in the nation.

Social determinants of health provide another layer of
complexity to the increased incidence of cholangiocarci-
noma in minority populations in Rhode Island. Previous
studies have demonstrated that minorities have lower edu-
cation and income levels, and a lack of private insurance,
which may delay their diagnosis. With delayed diagnosis,
minority populations have been shown to have greater nodal
involvement and higher tumor stage and are more likely to
be diagnosed with metastatic disease.'® This may be a trend
seen with cholangiocarcinoma in Rhode Island minority
populations as well. A study on hilar cholangiocarcinoma
and treatment delay showed no impact on resectability,
tumor stage, or survival, which lacks relevance to our pop-
ulation as this was a Danish study that did not evaluate
socioeconomic determinants of health.!!

More research is needed to assess the relationship between
environmental pollution, occupational exposure, and
genetic predisposition leading to increased cholangiocarci-
nomas in Rhode Island. Future studies focusing on Rhode
Island residents and their proximity to the Blackstone River
and occupational history are needed. This would allow us
to determine if cholangiocarcinoma is higher in those with
the most exposure to potential pollutants in the Blackstone
River or specific occupations. Biomonitoring studies may
also provide some information on past exposure to tox-
ins and the risk of developing cholangiocarcinoma when
exposed. A Rhode Island statewide database to track the
incidence of cholangiocarcinoma, potential risk factors, and
disparities is the next step to improve the state’s outcomes
in cholangiocarcinoma. The dataset would allow us to iden-
tify risk factors for the Rhode Island population and allow
for directed mitigation efforts.

CONCLUSION

Cholangiocarcinoma is a highly fatal disease that uniquely
impacts the Rhode Island population. This disease remains
uncontrolled and unimproved in Rhode Island and nation-
wide due to poor comprehension of the relationship between
environmental and occupational exposures, lifestyle factors,
and genetic predisposition. Minorities in Rhode Island are
being diagnosed at increasing rates, and national mortality
rates are skyrocketing. It is time to methodically examine
this disease process with continued research and efforts to
improve public awareness. Policy changes are integral to
mitigate environmental and occupational risks and improve
access to healthcare for populations most at risk.
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Crusted Lesion on Left Maxilla After Mohs Surgery

ALYSSA M. IURILLO, BA; VICTORIA J. SHI, BA; TATIANA ABRANTES, MD; OLIVER J. WISCO, DO

A 53-year old female with a history of basal cell carcinoma
(BCC) presented with a crusted, brown plaque overlying
a linear surgical scar on the left maxilla. Approximately
two months prior to presentation, the patient underwent
Mohs micrographic surgery for removal of a biopsy-proven
nodular BCC of the left maxilla. Preoperatively, the lesion
presented as a 0.8 cm crusted pink papule [Figure 1]. The
BCC was removed in two stages and the defect was approxi-
mated with a complex linear closure. Three days postopera-
tively, the patient developed a surgical site infection, which
resolved with a 10-day course of doxycycline 100mg taken
twice daily.

At the current visit, physical examination revealed a
hyperkeratotic, tan to brown plaque in a linear distribu-
tion on the left cheek extending towards the ear (Figure
2). The patient reported cleaning the area with soap and
water several times per day and applying Vaseline over the
site without improvement. There was no pain or drainage.
In the office, the hyperkeratotic plaque was loosened and
removed by wiping with a hydrogen peroxide-soaked pad.
Removal of the brown hyperkeratosis revealed a well-healed
surgical scar with faint erythema on the left cheek (Figure
3). This case represents an example of Terra Firma-Forme
Dermatosis (TFFD), a benign condition characterized by

retained keratin that can be removed with alcohol or hydro-
gen peroxide.

TFFD is an idiopathic, benign skin condition caused
by abnormal keratinocyte retention and characterized by
hyperpigmented dirtlike plaques that are resistant to usual
cleansing methods (i.e., soap and water) but clear with rub-
bing alcohol."? As with the patient in this case, patients
with TFFD often report appropriate hygiene and robust, yet
unsuccessful attempts at cleansing the affected area. The
alcohol swab test is a simple method of promptly resolv-
ing skin lesions, confirming the diagnosis and should be
attempted before other more invasive investigations.' Fur-
ther testing including laboratory testing or skin biopsy is
typically not necessary; however, fungal culture may be
obtained to rule out pityriasis versicolor. TFFD is most prev-
alent in children, has no gender or familial predisposition
and has been reported in all ethnic groups.®*

Classic TFFD, as depicted in this case, is characterized
by brown to gray to black macules and patches depicting
a “dirt-like” appearance. The lesions often have a smooth,
velvety, or scaly texture with fine scale when palpated, and
can remain unnoticed due to its asymptomatic nature. Addi-
tional types include verrucous, papillomatous, and reticu-
lar patterns with islands of spared normal skin between the

Figure 2. Hyperkeratotic, tan to brown plaque in

Figure 1. 0.8 cm crusted pink papule

towards the ear.

a linear distribution on the left cheek extending

Figure 3. Surgical scar with faint erythema
on the left cheek.
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lesions.® TTFD commonly involves the face, neck, trunk,
navel, ankle, and concave contours of the body.” The der-
moscopic characteristics of TFFD present as “polygonal,
plate-like brown scales organized in a distinctive mosaic
pattern.”®

Dermatosis neglecta is characterized by hyperpigmented,
adherent, cornflake-like scales that can be removed with
soap and water, unlike TFFD, which requires alcohol for
removal.” Pityriasis versicolor is a fungal infection that
causes well-demarcated, often scaly patches that can be
white, pink, or brown, but doesn’t typically produce the
thick, crusted plaques seen in TFFD.” Seborrheic kera-
toses (SK) typically present as an exophytic lesion with a
well-defined border, giving it a characteristic “stuck-on”
appearance. The sharply demarcated appearance of SK dis-
tinguishes it from conditions like TFFD, as SK is a true epi-
dermal lesion with a thickened surface that cannot be easily
wiped off.?

TFFD is a noninfectious dermatosis that resolves with
alcohol or hydrogen peroxide, distinguishing it from derma-
tosis neglecta, pityriasis versicolor, and seborrheic keratosis.
This case highlights the importance of recognizing TFFD to
avoid unnecessary interventions, as its diagnosis is readily
confirmed with the alcohol swab test and does not require
biopsy or laboratory testing.
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RESEARCH STUDY

Comparing Sports-Related Orthopedic Injury Trends on Artificial Turf and
Natural Grass: A 20-Year Nationwide Analysis of the NEISS Database

TIMOTHY A. REIAD, BS; JOHN D. MILNER, MD; PETER V. DINH, BS; JOHN PIETRO, BS; RIGEL P. HALL, BS;
JONATHAN LIU, MD; BRETT D. OWENS, MD; STEPHEN E. MARCACCIO, MD

ABSTRACT

OBJECTIVES: The impact of playing surfaces on sports-
related injuries remains a subject of debate, with limited
research comparing injury patterns across various sports
and competition levels.

METHODS: This study utilized the National Electronic
Injury Surveillance System (NEISS) database from 2004
to 2023. Sports-related injuries that occurred on artificial
turf and natural grass playing surfaces were identified
and analyzed.

RESULTS: Of 21,868 injuries, 76.3% occurred on grass
and 23.7% on turf. Rugby (OR: 8.35) and lacrosse (OR:
8.42) injuries were more common on turf, while soccer
and softball injuries were more frequent on grass. Dislo-
cations (OR: 4.73) and lacerations (OR: 5.41) were more
likely on grass, while strains/sprains (OR: 1.16) and
contusions (OR: 1.96) were more common on turf.

CONCLUSION: This study reveals significant variations
in injury patterns that occur on artificial turf and natural
grass playing surfaces across various sports and age, pro-
viding valuable evidence on the potential risks and dif-
ferences in injury patterns associated with each surface.

KEYWORDS: sports medicine; turf; grass; injury
epidemiology; playing surfaces; sports injury

INTRODUCTION

In the United States, over 8.5 million individuals partici-
pate in high school and collegiate athletics each year, with
an additional 10,000-15,000 athletes competing at the pro-
fessional level.!? Prior literature has estimated that 90% of
high school athletes suffer at least one injury during their
playing career, with 30-40% suffering multiple injuries.’
The prevalence of injuries is particularly high in contact
sports, affecting 75-80% of high school and 66-75% of
collegiate athletes.* Given the high incidence of injuries
among athletes, the identification of risk factors for injury
and the implementation of appropriate prevention strate-
gies is crucial. One recent area of focus has been the impact
of playing surfaces on injury rates, particularly the com-
parison between natural grass and artificial turf. Despite
these concerns, definitive conclusions about the injury

7977 20850

risks of artificial turf remain unclear due to heterogeneity
in study design and inconsistent findings regarding injury
epidemiology across surfaces.>!?

While sports have traditionally been played on natural
grass, artificial turf, first introduced in the 1960s, has gained
popularity as an alternative to grass playing surfaces due to
its lower maintenance costs and long-term durability. Cur-
rent literature states that artificial turf systems are less com-
pliant and thus stiffer than grass counterparts, leading to an
overall decrease in shock absorption.'® This decreased shock
absorption is thought to inflict a greater rebound force on
athletes leading to greater injury risk; however, the validity
of this claim is debated and this effect may vary greatly with
the type of turf used.”

Prior studies regarding the epidemiology of injuries sus-
tained on artificial turf and natural grass surfaces have
demonstrated variable results, depending on factors such as
sport type, level of competition, artificial turf subtype, and
whether an athlete is practicing or competing in a game.!*?
As the use of artificial surfaces continues to increase, under-
standing the impact of these playing surfaces on athlete
health is pivotal to addressing the high injury rates among
athletes and between different sports. Therefore, our limited
understanding of the impact of playing surfaces on athlete
injury warrants further investigation.

The current study conducts a population-level analy-
sis to compare sports-related injury rates on artificial turf
and natural grass surfaces, seeking to provide a comprehen-
sive breakdown of specific risk factors and injury patterns
that may inform injury prevention strategies. We hypothe-
size that the distribution of injury location and injury type
will differ considerably between the two playing surfaces.
These findings will provide valuable information for athletic
programs considering surface transitions and enable the
implementation of targeted preventative measures.

MATERIALS AND METHODS

Data Collection

This retrospective cross-sectional analysis utilized data from
the US Consumer Product Safety Commission’s (CPSC)
National Electronic Injury Surveillance System (NEISS)
over a 20-year study period from 2004 to 2023.2* The NEISS
database compiles data from a nationally representative
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sample of 100 hospital emergency departments. Each case
includes pertinent patient- and encounter-level details from
emergency departments. The NEISS database has been
consistently used in several prior nationally representative
orthopedic studies as a reliable source for analyzing injury
epidemiology.?*3!

Over the 20-year study period, the NEISS recorded
7,306,740 cases, representing a total of 269,671,422 nation-
ally estimated cases. To isolate the relevant cases, injuries
occurring in a place of recreation or sports (NEISS location
code = 9) and injuries occurring specifically while playing
a sport, as specified by the sport activity codes provided by
the NEISS coding manual were isolated, leaving a total of
N =19,835,980 sport-related cases.?? To focus on orthopedic
injuries, we excluded cases where the injured body part was
the eyeball, head, mouth, face, ear, internal organs, pubic
region, or other non-specific areas, leaving a total of N =
15,690,498 cases for investigation. The “Narrative” cases for
this isolated group were then queried for “turf” or “grass.”
Cases where the narrative mentioned “turf” but not “grass”
were considered “turf” cases. Cases where the narrative
mentioned “grass” but not “turf” were considered “grass”
cases. Narratives that mentioned both or neither were
excluded. Remaining narratives were manually reviewed to
ensure that the remaining cases included an accurate and rel-
evant sport-related, turf-or-grass-related, orthopedic injury.
This left us with N = 681 cases, representing a nationally
estimated N = 21,868 cases, comprising N = 5,184 injuries
occurring on turf and 16,684 injuries occurring on grass.

Data for each case include variables such as treatment
date, patient age, sex, race, diagnosis, injured body part,
patient outcome, place of injury, and two narrative descrip-
tions. Age was categorized into the following groups: under
5,5-14, 15-24, 25-44, 45-64, 65 and older. Injury data were
categorized according to NEISS’s coding system, which
assigns to each case a diagnosis and injured body region. For
example, a shoulder dislocation while playing rugby would
be coded as: body part = 30 (shoulder); diagnosis = 55 (dis-
location); activity/product code = 3234 (rugby). The NEISS
does not use ICD-9 or ICD-10 diagnostic codes. Instead, it
utilizes a proprietary coding system to categorize diagno-
sis types and body parts affected, allowing for standardized
national surveillance and injury mechanism analysis.®
Diagnoses included strain/sprain, contusion/abrasion, lac-
eration/puncture, dislocation, fracture, burn, and “other.”
The NEISS dataset uses broad categories to describe the ana-
tomical locations of fractures, which may encompass more
specific fracture sites. For the upper extremity, fractures in
the lower arm may involve the radius or ulna in the forearm.
In the upper arm, the humerus may be fractured at the prox-
imal, shaft, or distal sections. Elbow fractures can affect the
distal humerus, proximal ulna, or proximal radius, including
the olecranon or radial head. Finger fractures may involve
the phalanges (proximal, middle, or distal) of specific digits,
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while hand fractures often involve the metacarpal bones.
Neck fractures may involve the cervical vertebrae, whereas
shoulder fractures may affect the clavicle, scapula, or proxi-
mal humerus. Wrist fractures may involve the distal radius,
distal ulna, or carpal bones. For the lower extremities, ankle
fractures may involve the distal tibia, distal fibula, or talus.
Foot fractures may affect the tarsals, metatarsals, or phalan-
ges. Knee fractures may involve the patella, distal femur,
or proximal tibia, while lower leg fractures can affect the
tibia or fibula, either in the shaft or distal ends. Upper leg
fractures may involve the femur, specifically the proximal
femur (hip), femoral shaft, or distal femur near the knee.
Toe fractures may affect the phalanges (proximal, middle,
or distal) of specific digits. For the trunk, fractures in the
lower trunk may involve the lumbar spine, sacrum, coccyx,
pelvis, or nearby bones. Upper trunk fractures may affect the
thoracic spine, clavicle, scapula, ribs, or adjacent structures.

Statistical Analysis

Student’s t-test and chi-square analyses were used to com-
pare demographics between the artificial turf and natural
grass cohorts. For each comparison, odds ratios and their
respective 95% confidence interval (CI) were utilized to com-
pare the likelihood of specific events occurring on turf ver-
sus grass. All statistical analyses were performed using Stata
Statistical Software 18.0 (College Station, TX: StataCorp
LLC). Following CPSC guidelines, statistical analyses, and
tests were performed using weighted sampling techniques
applied to the injuries, with the Survey Estimation Module
in Stata used to account for the survey design of the NEISS
database, including sampling strata and clustering variables.
A p-value of <0.05 was determined to represent statistical
significance.

RESULTS

A total of 21,868 sports-related injuries were identified with
16,684 (76.3%) injuries occurring on natural grass and 5,184
(23.7%) injuries occurring on artificial turf [Table 1]. There
were no statistically significant differences in age or sex
between the natural grass and artificial turf cohorts. The
average age of athletes with injuries occurring on natural
grass was 25.4 years old compared to 21.4 years old for ath-
letes injured on artificial turf. This age difference was not
statistically significant (p = 0.41). Both groups were predom-
inantly male with 73.9% of athletes being male in the natu-
ral grass group and 82.2% males in the artificial turf group.
The identified injuries were primarily sustained by white
athletes (46.7%); a full demographic breakdown is provided
in Table 1 and Figure 1.

Injuries on artificial turf playing surfaces were most
prevalent in football (53.2% of injuries) followed by soc-
cer (29.8%) and rugby (4.9%) [Table 2]. When compared to
injury rates on grass, rugby and lacrosse injuries were 8.35
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and 8.42 times more likely on turf (p <0.01), respectively,
whereas football injuries were 2.49 times more likely on turf
(p <0.01). Injuries sustained on natural grass playing surfaces
were most prevalent among soccer (35.4%), football (31.1%),
and softball (7.7%) players. Compared to injury rates on turf
surfaces, there was a higher injury rate on grass among ath-

letes playing softball and soccer (p = 0.012).

Table 1. Demographics and Descriptive Statistics

RESEARCH STUDY

Figure 1A. Age distribution of injuries: Turf

40.0

Percentage of Injuries

387

Grass Turf
Total N =21,868 N =16,684 (76.29%) | N=5,184 (23.71%)
Mean Age 25.41 21.37
Sex N (%*) N (%*)
Female 4,347 (26.06) 924 (17.83) Figure 1B. Age distribution of injuries: Grass
Male 12,337 (73.94) 4,260 (82.17) 6001 e
Race
White 8,248 (49.44) 1,968 (37.97) @
Black/African 1,337 (8.02) 713 (13.74) _§
American 'g
Asian 204 (1.22) 20 (0.38) g
American Indian/ 74 (0.45) 55 (1.06) v
Alaska Native
Not stated 2,009 (12.04) 525 (10.13)
Other 4,810 (28.83) 1,904 (36.72) <5 5-14 15-24 25-44 45-64 =55

*Represents the column percentage of either total turf or total grass injuries.

Table 2. Distribution of Athletic Injuries on Grass vs. Turf by Sport with Odds Ratio (OR)

Sport Turf N (%*) OR on Turf (95% Cl, p-value) Grass N (%*) | OR on Grass (95% Cl, p-value)
Football 2,758 (563.19) 2.49 (2.35-2.62, p <0.01) 5,234 (31.37) —

Soccer 1,542 (29.75) — 5,887 (35.28) 1.29 (1.25-1.33, p <0.01)
Softball 356 (6.86) = 1,253 (7.51) 1.1 (1.04-1.17, p = 0.012)
Rugby 251 (4.85) 8.35 (7.33-9.49, p <0.01) 101(0.60) —

Lacrosse 180 (3.47) 8.42 (7.21-9.77, p <0.01) 71 (0.43) =

Distribution of Athletic Injuries on Grass vs. Turf by Diagnosis with Odds Ratios (OR)

Laceration 79 (1.53) — 1,288 (7.72) 5.41 (6.10-5.72, p <0.01)
Dislocation 73 (1.40) = 980 (5.87) 4.73 (4.09-4.66, p <0.01)
Fracture 1,109 (21.39) = 4,717 (28.27) 1.45 (1.40-1.50, p <0.01)

Contusions/Abrasions

1,039 (20.04)

1.96 (1.83-2.10, p <0.01)

1,893 (11.34)

Strain/Sprain

1,795 (34.61)

1.16 (1.09-1.23, p <0.01)

5,232 (31.36)

Distribution of Athletic Injuries on Grass

vs. Turf by Body Part with Odds Ratios (OR)

Toe 554 (10.69%) 6.30 (5.76-6.88, p <0.01) 311 (1.87%) —
Hand 189 (3.64%) 6.15 (5.28-7.11, p <0.01) 102 (0.61%) —
Upper Leg 140 (2.69%) 2.05 (1.72-2.43, p <0.01) 223 (1.34%) =
Foot 447 (8.62%) 1.67 (1.51-1.84, p <0.01) 894 (5.36%) =

Lower Leg (excluding knee/ankle)

571 (11.01%)

1.59 (1.46-1.74, p <0.01)

1,203 (7.21%)

Elbow

448 (8.63%)

1.36 (1.23-1.50, p <0.01)

1,082 (6.49%)

Upper Trunk (excluding shoulder)

32 (0.62%)

895 (56.37%)

9.13 (8.52-9.76, p <0.01)

Lower Arm (excluding elbow/wrist)

81 (1.56%)

1,221 (7.32%)

4.90 (3.69-5.27, p <0.01)

Wrist

106 (2.04%)

973 (5.83%)

2.97 (2.78-3.17, p <0.01)

Ankle

481 (9.27 %)

2,737 (16.41%)

1.92 (1.84-2.00, p <0.01)
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Table 3. Odds Ratios (OR) by Body Part and Diagnosis on Turf vs. Grass

RESEARCH STUDY

Body Part Diagnosis Grass Turf OR on Turf OR on Grass
(%*) (%*) (95% Cl, p-value) (95% Cl, p-value)
Lower Leg (excluding knee or ankle) | Contusion/Abrasion 1.99 98.01 | 56.04 (38.50-84.63, p <0.01) —
Hand Fracture 9.83 90.17 9.4 (7.71-11.73, p <0.01) —
Foot Strain/Sprain 19.32 80.68 4.36 (3.87-4.89, p <0.01) —
Elbow Fracture 26.36 73.64 2.85 (2.33-3.50, p <0.01) —
Wrist Fracture 88.99 11.01 — 8.16 (7.46-8.11, p <0.01)
Knee Dislocation 86.02 13.98 — 6.36 (5.74-7.02, p <0.01)
Lower Trunk Strain/Sprain 87.34 12.66 — 7.04 (6.30-7.85, p <0.01)
Upper Trunk (excluding shoulder) Contusion/Abrasion 85.78 14.22 — 6.16 (5.49-6.89, p <0.01)
Shoulder (including clavicle) Dislocation 82.63 17.37 — 4.82 (4.21-5.49, p <0.01)
Elbow Strain/Sprain 79.43 20.57 — 3.91 (3.36-4.51, p <0.01)
Lower Leg (excluding knee or ankle) | Fracture 75.00 25.00 — 3.09 (2.75-3.47, p <0.01)
Lower Arm (excluding elbow or wrist) | Fracture 73.49 26.51 — 2.83 (2.61-3.08, p <0.01)
Ankle Fracture 71.09 28.91 — 2.55 (2.37-2.74, p <0.01)
Foot Fracture 71.30 28.70 = 2.53 (2.38-2.80, p <0.01)
*Represents the row percentage of either total turf or total grass injuries.
Table 4. Odds Ratios (OR) by Body Part, Diagnosis, and Sport on Turf vs. Grass
Body Part Diagnosis Sport Grass Turf OR on Turf OR on Grass
(%*) (%*) (95% Cl, p-value) (95% Cl, p-value)
Knee Dislocation Soccer 8.06 91.94 10.77 (6.57-16.64, p <0.01) —
Elbow Fracture Football| 23.18 76.82 | 13.53 (10.87-16.65, p <0.01) —
Elbow Contusion/ | Football| 6.96 93.04 | 13.39(10.63-17.3, p <0.01) —
Abrasion
Shoulder (including clavicle) Fracture Football| 8.38 91.62 | 11.10(9.31-13.15, p <0.01) —
Shoulder (including clavicle) Dislocation | Soccer 9.18 90.82 9.68 (5.41-15.98, p <0.01) —
Toe Fracture Soccer 9.48 90.52 9.68 (5.41-15.98, p <0.01) —
Foot Strain/Sprain | Soccer 14.62 85.38 6.01 (5.08-7.06, p <0.01) —
Lower Leg (excluding knee or ankle) | Strain/Sprain| Soccer | 23.50 76.50 3.31(2.25-4.70, p <0.01) —
Lower Arm (excluding elbow or wrist) | Fracture Soccer | 95.82 4.18 — 22.24 (20.13-24.50, p <0.01)
Wrist Fracture Soccer 90.36 9.64 = 9.38 (8.51-10.31, p <0.01)
Shoulder (including clavicle) Fracture Soccer | 81.82 18.18 — 4.50 (4.00-5.05, p <0.01)
Lower Leg (excluding knee or ankle) | Fracture Football| 75.88 24.12 — 3.09 (2.54-3.73, p <0.01)

*Represents the row percentage of either total turf or total grass injuries

When looking at the prevalence of specific types of inju-
ries that occurred on grass versus turf, we found that dislo-
cations, lacerations, fractures, and ankle injuries were more
likely to occur on grass playing surfaces [Table 2], whereas
contusions/abrasions, strains/sprains, and burns were more
likely to occur on turf surfaces [Table 2]. Dislocations were
4.73 times more likely on grass than on turf (p <0.01). Lacer-
ations were 5.41 times more likely on grass than on turf (p
<0.01). Fractures were 1.45 times more likely on grass than
on turf (p <0.01).

When looking at specific body parts injured on grass ver-
sus turf, we found that toe, elbow, hand, upper leg, lower leg,
and foot injuries were more likely to occur on turf, whereas

7977 20850

upper trunk, forearm, wrist, and ankle injuries were more
likely to occur on grass [Table 2]. Toe injuries were 6.30
times more likely on turf than on grass (p <0.01). Elbow
injuries were 1.36 times more likely to occur on turf than
grass (p <0.01). Hand injuries were 6.15 times more likely
on turf than on grass (p <0.01). Upper leg injuries were 2.05
times more likely on turf than on grass (p <0.01). Lower leg
injuries were 1.59 times more likely on turf than on grass
(p <0.01). Foot injuries were 1.67 times more likely on turf
than on grass (p <0.01). However, on grass playing surfaces,
upper trunk injuries were 9.13 times more likely. Forearm
injuries were 4.9 times more likely on grass than on turf (p
<0.01). Wrist injuries were 2.97 times more likely on grass
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than on turf (p <0.01). Finally, ankle injuries were 1.92 times
more likely on grass than on turf (p <0.01).

When looking at both common diagnoses and the specific
anatomical location injured across all sports, we found that
lower leg contusions, elbow and hand fractures, and foot
strain/sprains were more likely on turf while forearm frac-
tures, wrist fractures, knee dislocations, lower trunk strain/
sprain, upper trunk contusion, shoulder dislocations, elbow
strain/sprain, lower leg fractures, and ankle/foot fractures
were more likely on grass than turf [Table 3]. Lower leg con-
tusions/abrasions were 56.04 times more likely on turf (p
<0.01). Elbow fractures were 2.85 times more likely on turf
(p <0.01). Hand fractures were 9.4 times more likely to occur
on turf (p <0.01). Foot strain/sprains were 4.36 times more
likely on turf (p <0.01). Conversely, forearm and wrist frac-
tures were 2.83 and 8.16 times more likely on grass, respec-
tively (p <0.01). Knee dislocations were 6.36 times more
likely on grass (p <0.01), whereas ankle fractures were 2.55
times more likely on grass (p <0.01). Foot fractures were 2.53
times more likely on grass (p <0.01). Lower trunk strain/
sprains were 7.04 times more likely on grass (p <0.01). Upper
trunk contusions were 6.16 times more likely on grass (p
<0.01). Elbow strain/sprains were 3.91 times more likely on
grass (p <0.01). Lower leg fractures were 3.09 times more
likely on grass (p <0.01).

DISCUSSION

Artificial turf is widely used as an alternative playing
surface to natural grass for all levels of athletic competi-
tion and offers improved cost, durability, and maintenance
requirements.?®> However, concerns persist regarding its
safety, particularly among professional athletes. Within the
National Football League (NFL), for instance, players have
expressed notable apprehension about the injury risks asso-
ciated with artificial surfaces; these concerns have been sub-
stantiated by recent studies linking artificial turf to higher
injury rates within the NFL.3*** Biomechanical studies also
suggest artificial turf generates greater torque and rotational
stiffness compared to natural grass, potentially increasing
injury risk.3¢-38

These significant differences between playing surfaces
suggest that biomechanical interactions between athletes
and playing surfaces are complex and sport dependent. Bio-
mechanical studies suggest artificial turf exhibits increased
torque, rotational stiffness, decreased force absorption, and
less cleat release than natural grass.’¢® This increased “grip”
may lead to greater forces being transmitted to an athlete’s
lower extremities during rapid changes in direction or when
the foot becomes fixed to the surface. These factors likely
contribute to the increased rate of lower extremity injuries
observed on turf in this study. Additionally, the elevated sur-
face temperatures, harder composition, and abrasive texture
of artificial turf may explain the increased likelihood of con-
tusions and abrasions and the exclusive observation of burns
on this surface in the present study.**
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In contrast, natural grass provides greater force absorp-
tion and cleat release under stress, potentially reducing
some injury risks. Surface variability and maintenance-
related inconsistencies may explain the increased preva-
lence of dislocations, lacerations, and fractures observed in
this study.333°

The observed differences in injury patterns between arti-
ficial turf and natural grass across various sports highlight
the complex interplay between playing surface character-
istics and sport-specific biomechanics. Injuries in football,
rugby, and lacrosse were more likely on turf playing sur-
faces, whereas injuries in soccer (p <0.01) and softball (p =
0.012) were more likely on natural grass. For instance, the
higher risk of knee dislocations in soccer players on artificial
turf may be related to the sport’s emphasis on rapid cutting
movements and sudden stops, which could be exacerbated
by the surface’s higher friction. In contrast, the increased
likelihood of shoulder and elbow fractures in football play-
ers on turf might be due to the harder surface leading to
greater impact forces during tackles and falls. The char-
acteristic hardness and reduced energy absorption of turf
compared to natural grass supports a 96% higher contusion
risk on artificial turf compared to grass. This biomechanical
difference likely increases impact forces during ball-player
collisions because it enables lacrosse balls and softballs to
maintain greater post-bounce velocities. The surface-ball
interaction hypothesis is supported by sport-specific injury
patterns. Lacrosse injuries were 8.42 times more likely on
turf, concentrated in upper extremity regions, suggesting
faster-moving balls increase defensive reaction errors and
impact severity.

Artificial turf’s high energy return in comparison to grass
surfaces facilitates faster movements but may inadvertently
increase high-speed collision potential.** Turf-associated
upper leg injuries (OR 2.05) and lower leg contusions (OR
56.04) could reflect both direct surface contact injuries
and increased collision forces. However, this effect appears
sport-dependent, as evidenced by soccer’s grass-dominated
injury pattern.

These results can inform preventive measures to reduce
the rate of injury and provide valuable information for pro-
grams considering the benefits and risks of natural grass and
turf playing surfaces. The higher incidence of contusions,
abrasions, and burns on turf surfaces necessitates improved
and directed protective measures, including appropriate
clothing and equipment. For grass surfaces, interventions
should focus on mitigating factors contributing to dislo-
cations and fractures. This may include optimizing field
maintenance practices where financially feasible, imple-
menting player training programs to enhance balance and
landing mechanics, exploring cleat designs that balance
traction with joint protection, and educating athletes about
surface-specific risks.

Strength and conditioning programs should also adapt
to the primary playing surface, emphasizing upper-body
strength and fall techniques for turf, and lower-body
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stability for grass. Equipment manufacturers can contribute
by developing specialized protective gear, such as reinforced
upper body padding for turf play and specialized cleats for
grass surfaces. Similarly, sports medicine teams must be pre-
pared for the distinct injury profiles of each surface, ensuring
appropriate on—field and follow—up care. Educating athletes,
coaches, and parents about these differential risks is essen-
tial for promoting proactive injury prevention across all
levels of play.

Limitations
Our study has several limitations that warrant consider-
ation. The main limitation involves the structure and spec-
ificity of the NEISS database. The coding system does not
allow for granular anatomical or diagnostic specificity. For
example, common injuries in athletic populations, such as
hamstring strains and tears would be grouped broadly under
“upper leg” (body part code = 81) and “strain/sprain” (diag-
nosis code = 64). This limits our ability to identify specific
muscle injuries or detailed injury patterns. Similarly, broad,
nonspecific categories like “upper trunk” or “lower trunk”
include a wide range of potential body parts and injuries.
These factors may reduce clinical specificity. Moreover,
while NEISS data are coded by trained professionals at par-
ticipating hospitals using standardized criteria, variability in
chart interpretation and reporting may introduce inconsis-
tency. Coding accuracy relies on both the detail of clinician
documentation and the coders’ interpretation of that infor-
mation, which may result in some degree of misclassifica-
tion or generalization of an injury or diagnosis.
Additionally, the retrospective design limits causal infer-
ences about the relationship between surface type and injury
risk. The majority of injuries (76.29%) were found to have
occurred on grass, with only 23.71% on turf, however, it
is most likely that far more games and practices were held
on natural grass, so this may not necessarily reflect the dif-
ferences in relative safety. Data collection from emergency
room records may have skewed the results towards more
severe injuries, as minor injuries are less likely to require
emergency care. Additionally, reliance on narrative data to
identify surface type may have introduced misclassification
bias. The lack of exposure data (e.g., time spent playing on
each surface) limits the ability to calculate true injury rates.
Lastly, confounding factors such as shoe type, rest time, field
conditions, generation of artificial turf, field maintenance
conditions, previous injury history, and level of competition
were unable to be controlled for.

CONCLUSION

In conclusion, this study reveals significant variations
in injury patterns that occur on artificial turf and natural
grass playing surfaces across various sports and age, pro-
viding valuable evidence on the potential risks and injury
patterns associated with each surface. These findings can
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inform tailored interventions, equipment standards, and
athlete education to improve player safety. Further research
is needed to investigate biomechanical mechanisms under-
lying surface-specific risks and to develop comprehensive
prevention strategies that address demographic and environ-
mental factors.
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Demographic Analysis of Populations Accessing an Overdose Response
Training Created at a College of Pharmacy

MICHAELA PACHECO, PharmD; ABIODUN OLOGUNOWA, MS, BPharm; ANITA JACOBSON, PharmD

ABSTRACT

OBJECTIVE: To analyze and compare demographics of
two distinct populations accessing an online opioid over-
dose response training program hosted on two websites.

METHODS: A retrospective comparative analysis was
completed using post-training survey data collected from
October 2019 through October 2023. The training and
survey were accessible through the University of Rhode
Island and Rhode Island Department of Health websites.
Demographics were compared between access points and
to characteristics of populations at-risk for overdose.

RESULTS: 4,785 surveys were included. Participants ac-
cessing the training through the university website were
more likely to be racial minorities and students. Par-
ticipants accessing through the Department of Health
were more likely to be gender minorities, low-income,
and work in healthcare or trades. No differences in rural-
ity or education level existed; both groups indicated
satisfaction with training.

CONCLUSIONS: The same online overdose response
training can reach different populations with demograph-
ic characteristics associated with increased overdose risk
when made accessible through multiple access points.

KEYWORDS: naloxone; overdose; online training; opioid
education; harm reduction; interdisciplinary collaboration

INTRODUCTION

The number of lives lost to drug overdose in the United
States has increased over the last two decades, with over
107,000 lives lost to overdose annually from 2021 through
2023.""5 More than 75% of all overdose deaths are attributed
to opioids, and the increase in synthetic opioids in the unreg-
ulated drug supply has caused a rapid and persistent rise in
deaths from opioids since 2016.3° The increased presence of
synthetic opioids in non-opioid substances such as cocaine
and methamphetamine has expanded the population of peo-
ple who use drugs (PWUD) at risk for experiencing an opioid
overdose beyond those who only use opioids.®® Likewise,
demographics of people with high risk for experiencing or
responding to an overdose have shifted.”!" Within the last
decade, all age groups 15 years of age and older, all race and
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Hispanic-origin groups and all genders (including trans-
gender and gender non-conforming individuals) have expe-
rienced increases in fatal opioid overdoses.>®'?!® The opi-
oid crisis constitutes an ongoing public health emergency
affecting diverse populations of people, underscoring the
need for expansive, open-access harm reduction strategies.'

Numerous harm reduction efforts have been made on
community, state, and federal levels to address the dynamic
needs of PWUD and those responding to opioid overdoses.
Many existing and effective harm reduction strategies are
centered around improving access to naloxone, an opioid
antagonist used to reverse overdoses, which can be adminis-
tered by anyone.!”? Pharmacists and pharmacies have been
integral in expanding naloxone distribution, with state legis-
lation for co-prescribing naloxone with prescription opioids
and statewide standing orders facilitating easier naloxone
access through pharmacies.??! Additionally, in 2023, the
Food and Drug Administration (FDA) approved two nalox-
one nasal spray formulations over-the-counter (OTC), allow-
ing for retail access at pharmacies without a prescription.?>?
With increased naloxone distribution, it is necessary to
ensure its appropriate and effective use through overdose
response training.

Overdose education and naloxone distribution (OEND)
programs combine naloxone distribution and training on
overdose recognition, response, and naloxone administra-
tion. There are myriad benefits reported by people who
participate in OEND programming, including changed atti-
tudes and increased confidence with overdose recognition
and naloxone administration.?* While OEND programs are
one of the most effective harm reduction strategies, barri-
ers to engagement exist, and many PWUD report little to
no OEND engagement, despite knowing about available
services. Stigma, physical inaccessibility, and mistrust of
people providing OEND education represent key barriers to
OEND engagement.?? A compelling strategy for mitigating
access and stigma barriers is remote provision of overdose
response education and mail-order distribution of naloxone.

The increased national death toll from opioid overdose has
been reflected at the state level in Rhode Island.*® In efforts to
address barriers surrounding OEND engagement and utilize
the effectiveness of OEND programming, an interdisciplin-
ary team created the Community First Responder Program
(CFRP) at the state university college of pharmacy in 2019.
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The interprofessional team which created the CFRP was
comprised of pharmacists, a pharmacy technician, pharmacy
and nursing students and faculty, a licensed mental health
counselor, and representatives from the College of Environ-
mental and Life Sciences. The CFRP is a fully remote, open
access online overdose response training program and whole-
sale pharmacy which distributes naloxone and other harm
reduction supplies. The CFRP has been hosted and accessi-
ble on the university website (UNIV) since its inception.®! In
2021, the Rhode Island Department of Health (RIDOH) fully
funded the CFRP initiative and expanded access by hosting
the training program and its survey on their harm reduc-
tion website, Prevent Overdose Rhode Island (DOH,; https://
preventoverdoseri.org/get-naloxone).?> Since the program’s
creation at UNIV, and subsequent expansion by DOH, over
4,700 individuals have completed the training program and
responded to its survey. In this paper, the demographics of
people accessing the training through UNIV are compared
to those of individuals accessing through DOH, and both
are compared to pre-defined risk factors for experiencing or
responding to an overdose.

METHODS

Study Aim

The aim of this study is to compare the demographics of two
distinct populations (UNIV and DOH) completing an online
overdose response training module based on predefined risk
factors for experiencing or responding to an overdose. The
goal is to expand current knowledge on overdose response
education uptake and to inform development of strategies to
broaden access to OEND programs.

Design and Setting

This is a retrospective comparative analysis of demographic
data from individuals who completed an online overdose
response training program and its post-survey. All data were
voluntarily provided and de-identified prior to inclusion in
analysis. The study was approved by the state university
Institutional Review Board (IRB reference #2124391-2).

The CFRP and PORI are two internet-based harm reduc-
tion programs serving communities in Rhode Island. Both
programs house the same online overdose response train-
ing program and post-survey. The public may freely access
the training by visiting either the state university website
(UNIV) or the state Department of Health’s harm reduction
website (DOH).3132

Data Sources and Study Population

Post-training surveys from October 2019 to October 2023
submitted through UNIV and DOH access points were
included in the study. Responses collected from both the
UNIV and DOH platforms contain demographic informa-
tion as well as respondents’ satisfaction with and perceived
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benefits of the overdose response training module.

The post-training survey on both UNIV and DOH web-
sites collected demographic information including gender
identity, race/ethnicity, highest educational level achieved,
primary employment type, and zip code of employment.
Additionally, responses regarding the perceived benefits of
and satisfaction with the training program were collected.

Responses were recorded as selections from a list of pre-
determined options, self-identification free text responses,
or declining to respond. For gender identity, participants
could select male, female, transgender, gender non-conform-
ing, other (with free text response), or decline to respond.
Race and ethnicity options included White, Black/African
American, American Indian/Alaskan Native, Asian, Native
Hawaiian/Pacific Islander, Hispanic/Latino, or other. Edu-
cational level options included less than high school, high
school diploma/GED, some college/no degree, associate’s,
bachelor’s, master’s or doctoral degree/equivalent, or other.
Data on primary profession and principal employment
setting were collected through free text responses.

Data Organization
To compare population demographics from the UNIV
and DOH websites to demographics of populations with
increased risk in Rhode Island, “risk” first needed to be
defined. Current literature assessing demographics of indi-
viduals at increased risk in the United States indicates that
those of lower socioeconomic status, in rural areas, racial
and gender minorities, those with a high school degree or
lower level of education (used as a proxy for health literacy),
and certain age groups are at greater risk of experiencing a
fatal opioid overdose than others.!7%1

To prepare the post-training survey data set for analysis,
responses were further classified as follows: zip codes were
matched for rurality using the definition of rurality set by
RIDOH; zip codes were matched for area income status
using median household income data from the Rhode Island
Department of Labor and Training, with towns classified
as either “low-income” (bottom 20th percentile of cities/
towns in the state), or “other” (above the 20th percentile);
primary profession setting was categorized using the United
States Bureau of Labor Statistics Standard Occupation
Codes, then further refined using the United States Office of
Personnel Management Classification of General Schedule
Positions.33%6

For gender identity, gender minorities (transgender, gender
non-conforming, and other as identified by free text) were
compared to cis-gendered individuals (man or woman). For
racial identity, White individuals were compared to racial
minorities, defined as all other races/ethnicities besides
White, including mixed-race (any combination of two or
more racial identities). Education level, used as a proxy for
health literacy, was compared as less than high school ver-
sus all other levels/degrees achieved above high school. In

JULY 2025 RHODE ISLAND MEDICAL JOURNAL 49


http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2025-07.asp
https://www.rimedicalsociety.org

terms of employment type, healthcare professionals were
compared to other professionals, trade/craft/labor workers,
students, or “other” defined as retired, unemployed, receiv-
ing disability, or stay-at-home parent. Because UNIV is
hosted and promoted on the state university website, an
additional analysis was conducted to compare students to
healthcare professionals, other professionals, trade/craft/
labor workers, or “other” employment types.

STATISTICAL ANALYSIS

A total of 4,785 surveys (UNIV n=4097; DOH n=688) with
partially and/or fully completed responses were included in
the analysis. Descriptive statistics were initially applied to
determine the percentages of each response type, including
unknown or missing responses, for each data set from their
respective access points. Blank responses were excluded
from analysis on a question-by-question basis, and the
number and percentage of non-responses per question are
reported in the results tables.

To identify statistically significant differences between
the two data sets by access point (UNIV versus DOH),
Chi-square tests were performed to assess differences in
population demographics based on access point. If Chis-
square assumptions were not met, Fisher’s exact tests were
applied. A simple univariate logistic regression model was
used to estimate the association between access points and
demographic variables, reporting odds ratio (OR) and 95%
confidence intervals. Statistical analyses were conducted
using SAS version 9.4.

RESULTS

Descriptive statistics of the two populations analyzed are
presented in Table 1. Statistically significant differences
were observed between populations accessing the training
and survey through UNV compared to DOH in terms of gen-
der (¥ = 20.4, p< 0.0001), race (x> = 52.0, p< 0.0001), income
(low-income vs. other; ¥ = 21.2, p< 0.0001), and profession
(x> = 457.4, p<0.0001)) as presented in Table 2.

When comparing demographics of individuals accessing
the survey through UNIV compared to DOH, individuals
accessing through UNIV were less likely to be gender minori-
ties (OR 0.319; 95% CI: 0.189-0.538) but were twice likely
to be racial minorities (OR 2.099;95% CI: 1.710-2.576) com-
pared to DOH respondents. Additionally, UNIV participants
were less likely to work in low-income areas (OR 0.589;95%
CI: 0.469-0.739) and less likely to be non-healthcare profes-
sionals (OR 0.424; 95% CI 0.345-0.521) compared to DOH
participants. UNIV participants were nearly nine times
more likely to be students than healthcare professionals (OR
9.909; 95% CI: 6.615-14.841) and were less likely to be a
trade/craft/or labor worker than healthcare professional (OR
0.362; 95% CI 0.255-0.513), or to be retired, unemployed,
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Table 1. Demographic characteristics of survey respondents overall and
by data source.

Overall UNIV DOH

N=4785, (%) | N=4097, (%) | N=688, (%)
Gender
Gender Minority 64 (1.3) 42 (1.0) 22 (3.2)
Other 4628 (96.7) | 3965 (96.8) | 663 (96.4)
Unknown/missing 93 (1.9) 90 (2.2) <5 (0.4)
Race
Racial minority 1403 (29.3) 1278 (31.2) 125 (18.2)
Other (White) 3288 (68.7) | 2728 (66.6) 560 (81.4)
Unknown/missing 94 (2.0) 91 (2.2) <5 (0.4)
Education
Less than high school 68 (1.4) 55 (1.3) 13 (1.9)
High school and above | 4531 (94.7) | 3882 (94.8) 649 (94.3)
Unknown/missing 186 (3.9) 160 (3.9) 26 (3.8)
Income level
Low-income 558 (11.7) 360 (8.8) 198 (28.8)
Other income 977 (20.4) 738 (18.0) 239 (34.7)
Unknown/missing 3250 (67.9) 2999 (73.2) 251 (36.5)
Location
Rural 274 (5.7) 203 (5.0) 71 (10.3)
Non-rural 1793 (37.5) | 1271 (31.0) 522(75.9)
Unknown/missing 2718 (56.8) 2623 (64.0) 95 (13.8)
Primary Profession
Healthcare professional | 1654 (34.6) 1410 (34.4) 244 (35.5)
Professionals 773 (16.2) 549 (13.4) 224 (32.6)
Trade, craft, 170 (3.6) 115 (2.8) 55 (8.0)
Student 1573 (32.9) | 1546 (37.7) 27 (3.9)
Other 123 (2.6) 73 (1.8) 50 (7.3)
Unknown/missing 492 (10.3) 404 (9.9) 88 (12.8)

Note: The sum of some percentages are greater than 100%, figures were rounded
up. The participants for variables with fewer than 5 responses were not reported.

Table 2. Differences in Proportions of Gender, Race, Income, Residence
and Profession Demographics within UNIV relative to DOH

UNIV vs. DOH
[Chi-square, 2, (p-value)]

20.4 (<0.0001*)

Demographics

Gender (minority vs other)

Race 52.0 (<0.0001*)
Income 21.2 (<0.0001*%)
Residence 1.2 (0.2753)
Education 1.2 (0.2636)

Primary Profession 457.4 (<0.0001%*)

*Significance level p<0.05
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receiving disability, or a stay-at-home parent (OR 0.253;
95% CI10.172-0.371).

When comparing the student population to other profes-
sionals, UNIV respondents were significantly less likely
to be healthcare professionals, other professionals, trade/
craft/labor workers, or “other”. The results for differences
in rurality and education level (and therefore, health liter-
acy) based on access point were not statistically significant.
Complete results are presented in Tables 3 and 4.

Participants across both access points were satisfied with
the training program and found it to be useful. Of all par-
ticipants, the majority reported that they were satisfied
with the training (97.30%), found the training to be ben-
eficial (96.26%), and found the training to be applicable
(95.68%). Statistically significant differences were found
in training perceptions from UNIV respondents compared
to DOH respondents in terms of training satisfaction (2 =
7.9, p=0.0190), training benefit (y> = 19.3, p< 0.0001), and
training applicability (y2 = 10.4, p = 0.0055). Results for per-
ceived utility and satisfaction with the training content are
presented in Tables 5 and 6.

Table 3. Relationships between access points and population demographics

UNIV vs. DOH
(Odds ratio, [95%
confidence interval (CI)])

Demographics

Gender (Minority vs Other) 0.319 [0.189, 0.538]

Race (Minority vs Other (White) 2.099 [1.710, 2.576]

Income (Low vs Other) 0.589 [0.469, 0.739]

Residence (Rural vs non-rural) 1.174 [0.880, 1.5671
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Table 5. Satisfaction with training quality, perceived utility benefit and
perceived applicability reported by respondents.

Response Overall UNIV DOH
n=4785 (%) | n=4097 (%) | n=688 (%)
Training quality
Satisfied 4502 (97.30) | 3844 (97.12) | 658 (98.36)
Neutral 104 (2.25) 98 (2.48) 6 (0.90)
Dissatisfied 21 (0.45) 16 (0.40) 5(0.75)
No response 158 139 19
Training benefit
Agree 4453 (96.26) | 3827 (96.77) | 626 (93.30)
Neutral 152 (3.29) 112 (2.83) 40 (5.96)
Disagree 21 (0.45) 16 (0.40) 5(0.75)
No response 159 142 17
Training application
Agree 4424 (95.68) | 3798 (96.03) | 626 (93.30)
Neutral 182 (3.93) 142 (3.59) 40 (5.96)
Disagree 20 (0.43) 15 (0.38) 5(0.75)
No response 159 142 17
Willingness to refer others to training program
Yes 4573 (99.18) | 3912 (99.24) | 661 (98.80)
No 38 (0.82) 30(0.76) 8 (1.20)
No Response 174 155 19

Table 6. Differences in survey responses for quality, benefit, application,
and likelihood to refer others to training program within UNIV relative
to DOH

Education (High school and above vs 1.415 [0.769, 2.604] Demographics UNIV vs. DOH
Less than high school) [Chi-square, %2, (p-value)]
Primary Profession Training quality 7.9 (0.0190)

Professional vs. Healthcare Professional 0.424 [0.345, 0.521]

Training benefit 19.3 (<0.0001)

Student vs. Healthcare Professional 9.909 [6.615, 14.841]

Training application 10.4 (0.0055)

Trade Worker vs. Healthcare Professional 0.362 [0.255, 0.513]

Would refer others to training 1.3 (0.2501)

Other vs. Healthcare Professional

0.253 [0.172, 0.371]

Statistically significant results are bolded.

Table 4. Additional analysis of primary professions compared to students

UNIV vs. DOH
(Odds ratio, [95% Cl])

0.101 [0.067, 0.151]
0.043 [0.028, 0.065]
0.037 [0.022, 0.060]
0.025 [0.015, 0.043]

Primary Profession

Healthcare Worker vs. Student

Professional vs. Student

Trade Worker vs. Student

Primary profession (Other vs Student)

Statistically significant results are bolded.
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*Significance level p<0.05

DISCUSSION

To the authors’ knowledge, this is the first study analyz-
ing and comparing demographics of populations accessing
an overdose response training created at a college of phar-
macy. We found significant differences in the demograph-
ics of both populations accessing the training through its
two access points, and individuals across both access points
perceived the training to be useful and satisfactory. Differ-
ences in demographics between the two unique populations
may be attributed to different advertising strategies used to
attract participants to each website. The CFRP website is
advertised on the URI website and campus, and the DOH
PORI website is advertised through both online and pub-
lished materials. Although some demographics associated

JULY 2025 RHODE ISLAND MEDICAL JOURNAL 51


http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2025-07.asp
https://www.rimedicalsociety.org

with at-risk populations were not significantly represented
in the findings (rural versus non-rural settings and education
level), the results of this study can be used to guide devel-
opment and implementation of future trainings, as well as
expansion of existing programs to reach the growing number
of at-risk populations.

Though OEND programs represent a necessary and effec-
tive harm reduction strategy, several studies have assessed
how OEND operations can be improved.?>?® A qualitative
study by Enich, et al 2023 sought to gain understanding of
the perspectives of PWUD and harm reductionists on what
an ideal OEND program would look like. Many of the PWUD
interviewed reported little to no OEND engagement, despite
knowing about available OEND services. Lack of engage-
ment can be attributed to barriers like stigma, accessibility,
and mistrust of people providing overdose response educa-
tion. There are myriad ways to address barriers surrounding
engagement. The CFRP mitigates access barriers by design,
anyone with internet can access it. Additionally, since it can
be completed remotely, it is a discreet option for people who
may not access physical OEND programs because of stigma.
Lastly, the overdose response training module was written
and designed by a team of healthcare professionals including
pharmacists, pharmacy technicians, nurses, and a licensed
mental health counselor.

Interdisciplinary collaboration is a key component of
developing robust and sustainable OEND programs.?>**” The
program was started by an interdisciplinary team, with con-
tributors and users coming from diverse professional and
educational backgrounds. Wenger, et al 2022 completed a
study to identify best practice recommendations for com-
munity-based OEND programs.” Researchers assembled a
team of OEND experts from diverse backgrounds (including
syringe service program workers, health departments, and
OEND researchers), generated a list of best practices, and
ranked them. Among increased availability and distribution
of naloxone itself, needs-based naloxone training, training
of laypeople to provide naloxone education, and provision
of overdose response information and educational materials
were highlighted as best practices. The CFRP achieves all of
these, with the added benefit of being hosted online and open
for access at any time. Additionally, Wenger, et al. identified
naloxone outreach and marketing efforts to be an important
best practice.” This represents the need to increase aware-
ness of the availability of the training, and other online-only
OEND programs, in order to reach the at-risk populations
identified in the study.

The training program is important because it can be
accessed by anyone, spanning from professionals to students,
community laypeople, and PWUD. Additionally, it is not a
scheduled webinar and can be completed at any time with-
out the need for an active facilitator. Previous studies eval-
uating opioid overdose response trainings have focused on
the impact of providing training to healthcare professionals,
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first responders, and people who use drugs in the forms of
webinars and short courses. The CFRP is unique in that it
is not specific to any one audience and does not need to be
completed at a specific time, with the goal of providing com-
prehensive overdose response education to anyone who sees
its value.

Limitations
This study focused on characterizing and comparing demo-
graphics of two populations accessing an online overdose
response training program based on pre-defined at-risk
demographics. Importantly, the location data collected
(zip codes) and subsequent data organization (rurality and
income coding) do not necessarily reflect the areas in which
respondents live, as zip codes provided were for addresses of
employment. For the Rhode Island overdose death data, it is
important to note that Rhode Island residents who died of an
overdose outside of the state were not captured or included.
The training program does not include a pre-module
survey at this time, so change in attitudes before and after
completing the training were not assessed. Additionally,
while the training program is offered in both English and
Spanish, the survey was only published in English, poten-
tially missing data from Spanish-speaking participants.
However, over the four-year data collection period, only nine
requests for harm reduction supplies were submitted through
the mail order that is linked to the program. Therefore, we
suspect uptake from Spanish-speaking individuals to be
low. Furthermore, it is important to recognize that the post-
training survey is entirely voluntary and thus it is unknown
how many individuals completed the training but did not
complete the survey. Lastly, although the training is open
access, it is internet-based, therefore it is not available to
individuals without internet access.

CONCLUSION

With the expansion of populations at-risk for experiencing
or responding to an opioid overdose, it is necessary to make
high-quality overdose response training freely available. The
same overdose response training was hosted at two distinct
access points and advertised to different populations using
different strategies. The populations accessing the train-
ing through its two access points were distinctly different.
Results establish that hosting a training created by an inter-
professional team on different websites can attract different
populations with demographic characteristics associated
with increased overdose risk and expand the reach of OEND
programming.
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Assessing the Utilization and Value of the Prescription Drug Monitoring

Program Prescriber Report, Rhode Island

TAYLOR J. MELLO, MPH; ADAM Z. NITENSON, PhD; JANE FERNANDEZ, PharmD

BACKGROUND

The Rhode Island Prescription Drug Monitoring Program (RI
PDMP) collects data for controlled substance prescriptions
(Schedule II — V) and opioid antagonists into a centralized
database.! These data can then be used by prescribers and
pharmacists in the active treatment of their patients. The RI
PDMP’s primary functions are to identify high-risk prescrib-
ing patterns such as overprescribing, dangerous drug combi-
nations, and controlled substance prescription dispensations
from multiple pharmacies and providers, to name a few.

In January 2022, the RI PDMP introduced an individu-
alized electronic prescriber report. This report is provided
quarterly to each prescriber in the state who has an active
PDMP account, a defined role and specialty, and has writ-
ten at least one opioid, sedative, or stimulant prescription in
the designated lookback period (typically six months). This
enhanced, personalized report provides prescribers a snap-
shot of their prescribing history and includes helpful met-
rics such as prescribing patterns for opioids, buprenorphine,
sedatives, and stimulants, as well as how these values com-
pare to those of their peers. The report also presents infor-
mation on patients at potentially elevated risk of overdose
due to overlapping therapies, patients with multiple provid-
ers, high morphine milligram equivalent (MME) thresholds,
and patient search activity, including searches performed by
authorized delegate(s) on the prescriber’s behalf.

The primary intent of the prescriber report is to provide pre-
scribers with insight into their own prescribing patterns in
relation to their peers, serving as a supportive tool in clinical
decision-making rather than a form of administrative over-
sight. In January 2025, the RI PDMP conducted a survey to
both examine prescriber utilization of the report and to assess
changes in prescribing practices in response to the report.

METHODS

This analysis used data from a survey sent out in January
2025 to all prescribers in Rhode Island that are registered
with the Rhode Island Prescription Drug Monitoring Pro-
gram (PDMP). The survey was constructed and tested by
members of the PDMP team at the Rhode Island Depart-
ment of Health (RIDOH) before dissemination. The survey
was sent out to 4,588 prescriber emails via a REDCap partic-
ipation list and was available to participants for one month.

0977 2095

Data regarding respondent demographics, such as sex at
birth, years of practice, specialty type, etc., were reported,
as well as responses to questions assessing respondents
understanding, perception, and utilization of the prescriber
report. Respondents who reported being unfamiliar with the
prescriber report were excluded from the analysis. Results
were stratified by respondent workplace. Using thematic
analysis for open response questions, answers were sorted
into appropriate categories and were reviewed by two PDMP
team members for accuracy. Categories with counts fewer
than five were suppressed to protect the confidentiality of
individual identities per the RIDOH Small Numbers Policy.?

RESULTS

In total, 184 prescribers responded to the survey. From this
sample, 139 (75.5%) reported that they were familiar with
the report (e.g., knew what the report was, had heard about
the report, etc.). Of these 139 respondents included in the
analysis, 86 (61.9%) had 15+ years of experience in their
field [Table 1]. Just over half (n=75, 54.0%) of respondents
worked in an outpatient setting (e.g., primary care, tele-
health, community center), 46 (33.1%) worked in an inpa-
tient setting (e.g., hospitals, skilled nursing facilities), and
18 (12.9%) worked in other settings (e.g., academic medical
centers, director and consultant positions). Physicians made
up 62.6% (N=87) of respondents, and 43 (30.9 %) respondents
specialized in primary care [Table 1].

Nearly 80% (N=111) of respondents included in the anal-
ysis stated that they have viewed the prescriber report. A
higher proportion of inpatient respondents reported view-
ing compared to outpatient respondents (84.7% vs 78.7%,
respectively; Table 2). When asked about frequency of
access, 23% of all respondents stated that they “Never/
Rarely” view the report, 33.1% of all respondents reported
“Sometimes” viewing the report, and 21.6% reported they
“Often/Always” view the report. These responses did not
significantly differ by work setting. Respondents that
stated they check the report, but answered “Never/Rarely”
when asked about frequency may have viewed the report
once or twice but do not regularly check the report. When
asked about barriers that might prevent a respondent from
viewing the report, 10.1% reported time constraints, 5%
reported workload, and 8.6% reported that the prescriber
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Table 1. Respondent Demographics

Demographic

N (%)

Years of Experience

<5 12 (8.63%)
5to <10 16 (11.5%)
10 to <15 25 (18.0%)
15+ 86 (61.9%)

Place of work

PUBLIC HEALTH

report does not feel relevant to their practice [Table 2].

Of the respondents, 83 (59.7 %) found the prescriber report
to be useful to their practice. A slightly higher proportion
of inpatient respondents found the report to be useful com-
pared to outpatient respondents (60.8% and 54.7%, respec-
tively; Table 3). Respondents found that the average number
of opioids, stimulants, and benzodiazepines dispensed per

Table 2. Assessing respondents’ capacity to view the report.

Inpatient 46 (33.1%)
Outpatient 75 (54.0%)
Other 18 (12.9%)
Prescriber Type

Physician 87 (62.6%)

Type of work setting
Outpatient | Inpatient Other Total
(N=75) (N=46) (N=18)

Do participants view the prescriber report?

Yes

Nurse Practitioner/Clinical Nurse Specialist

46 (33.1%)

59 (78.7%)

39 (84.7%)

13 (72.2%)

111 (79.9%)

Frequency of viewing report

Other 6 (4.32%) Never/Rarely | 15 (20.0%) | 12 (26.0%) | 5 (27.8%) | 32 (23.0%)
Prescriber Specialty Sometimes 24 (32.0%) | 16 (34.7%) | 6(33.3%) | 46 (33.1%)
Emergency Medicine/Urgent Care 10 (7.91%) Often/Always | 18 (24.0%) | 10 (25.6%) <5 30 (21.6%)
Primary Care 43 (30.9%) Barriers to viewing the report??

High Prescribing Physicians? 8 (5.76%) Time 6 (8.0%) <5 <5 14 (10.1%)
Pediatrics 11(7.91%) constraints

Psychiatry 22 (16.6%) Workload 5 (6.67%) <5 <5 7 (5.04%)
Surgical/Wound Care 6 (4.32%) Not Relevant | 6 (8.0%) <5 <5 12 (8.63%)

Other 25 (18.0%) Participants felt confident in their understanding of the report

Missing 12 (8.63%) Yes 55 (73.3%) | 33 (71.7%) | 12 (66.6%) | 100 (71.9)
2 High Prescribing Clinicians include prescribers specializing in oncology, hospice, 2 Categories are not mutually exclusive.
palliative care, and pain management.
Table 3. Assessing the value of the report in respondents’ practice

Type of work setting
Outpatient Inpatient Other Total
(N=75) (N=46) (N=18)

Do participants find the report useful?

Yes 41 (54.7%) 28 (60.8%) 14 (77.8%) 83 (59.7%)
What reporting metrics are most useful??
Avg number of opioid RXs dispensed per patient 23 (16.5%) 11 (7.91%) 5 (3.59%) 39 (28.1%)
Number of patient report requests 6 (4.31%) 10 (7.19%) <5 19 (13.7%)
Avg daily MME for opioids dispensed per patient 18 (12.9%) 5(3.59%) <5 25 (18.0%)
Avg number of stimulant RXs dispensed per patient 21 (15.1%) 8 (5.75%) 7 (5.03%) 36 (26.9%)
Avg number of benzodiazepine RXs dispensed per patient 21 (15.1%) 9 (6.47%) 6 (4.31%) 36 (25.9%)
Dangerous medication combinations 22 (15.8%) 17 (12.2%) 6 (4.31%) 45 (32.4%)
Patients exceeding multiple provider thresholds 23 (16.5%) 14 (10.1%) 5 (3.59%) 42 (30.2%)
Number of unique patients 8 (5.75%) 5 (3.59%) <5 14 (10.1%)
Avg number of controlled substances dispensed per patient 15 (10.8%) 9 (6.47 %) 3(2.15%) 27 (19.4%)
Avg days’ supply of controlled substances dispensed per patient 10 (7.19%) 7 (5.03%) <5 18 (13.0%)
Top medications prescribed 14 (10.1%) 8 (5.75%) <5 26 (18.7%)
Did participants change their prescribing practices after viewing the report?
Yes 11 (14.7%) 7 (15.2%) <5 20 (14.4%)
2 Categories are not mutually exclusive.
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patient, as well as tallies of dangerous medication combi-
nations and the number of patients exceeding multiple pro-
vider thresholds to be the most useful metrics reported. This
differed by work setting, as less than 7% of inpatient respon-
dents found the average number of stimulant and benzodi-
azepine prescriptions dispensed per patient to be as useful
to their practice, compared to just over 15% of outpatient
respondents [Table 3]. On top of this, nearly 13% of outpa-
tient respondents found the average daily MME for opioids
dispensed per patient to be a useful metric, compared to only
approximately 4% of inpatient respondents. Nearly 15%
(N=20) of all respondents reported changing their prescrib-
ing practice after viewing the prescriber report. This did not
differ by work setting [Table 3].

DISCUSSION

Overall, the majority of the respondents had viewed the
report, which aligns with one of the main goals of the sur-
vey. Specifically, 80% of the respondents reported viewing
the report and over half of respondents reported viewing the
report sometimes/often/always and found the report to be
useful to their practice.

While greater than 50% of respondents found the pre-
scriber report to be useful to their practice, the usefulness of
specific metrics varied by workplace setting. A higher pro-
portion of outpatient respondents found the average num-
ber of opioids, stimulants and benzodiazepines dispensed
per patient, dangerous medication combination metric, and
average daily MME for opioid patients metric more useful
in their practice compared to inpatient respondents. Out-
patient providers are most likely to see patients on a con-
tinuous basis and therefore dispense these medications
regularly, while inpatient prescribers typically prescribe on an
acute basis.

Several barriers to viewing the report were identified,
with time constraints emerging as a significant barrier
particularly among prescribers in outpatient settings. Of
note, outpatient prescribers who identified community
health centers as their primary work setting cited work-
load and time limitations as primary obstacles of engaging
with the report (Results not shown due to RIDOH’s Small
Numbers Policy).

Relevance to practice was another commonly mentioned
barrier. Prescribers who listed their specialty as emergency
medicine noted that the nature of their practice is charac-
terized by unique circumstances such as trauma/injury, and
unpredictable patient populations made it difficult to effec-
tively assess their prescribing patterns. Due to the acute and
varied nature of their patient cases, they found it challeng-
ing to compare their prescribing habits with those of their
peers. Similarly, providers who specialize in treating spe-
cific patient populations such as end of life/palliative care
indicated that they did not find any significant value in the
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report. This is because their patients often require medica-
tions for symptom management such as pain and anxiety
that typically involve controlled substances. As a result,
these providers noted that the reports may not offer mean-
ingful insights, since their prescribing practices are driven
by the need to provide symptomatic relief for a specific
patient population (Results stratified by prescriber specialty
not shown due to RIDOH’s Small Numbers Policy). The
prescriber report is available to providers who prescribed a
controlled substance within the previous six months. Pro-
viders that rarely prescribe controlled substances may not
find value in this report.

While it is promising that many respondents have viewed
the report, about 20% of respondents still have not or have
not regularly viewed the report. Due to the frequency that
the report is sent out, it is unlikely that a prescriber will
view the report every quarter, and a prescriber may not have
to view the report for them to determine if it is useful or
meaningful in their practice. This is especially true among
the inpatient respondents, as they are likely not seeing the
same patient population over multiple visits, and trends in
their prescribing may not be as relevant to them as it would
be to outpatient respondents.

Though a small proportion of respondents reported chang-
ing their prescribing habits after viewing the report, this
does not directly speak to the usefulness of the report. The
prescriber report is designed to be a tool to increase provider
awareness of their prescribing habits and gauge where these
patterns are in relation to their peers. If a provider feels con-
fident with their prescribing habits, a change in practice
after viewing the report may not be necessary.

Though the responses from respondents that were unfa-
miliar with the report were not included in this analysis,
the majority of excluded responses were largely from emer-
gency medicine/urgent care prescribers. In addition to this,
excluded respondents report “lack of knowledge of report”,
“difficulty finding report”, and “technical difficulties” as
barriers to viewing the report (Results not shown due to due
to RIDOH’s Small Numbers Policy and exclusion from anal-
ysis). This highlights the need for increased communication
and training around the utilization of the prescriber report.

A limitation of this analysis is that the results from this
survey are not generalizable, as they pertain to the experi-
ences of prescribers practicing in RI and using the specific
PDMP system procured by the state. Due to the volun-
tary nature of the survey, prescribers were not required to
respond to any or all questions, which lead to a low response
rate (~4%). A low response rate, however, is expected for
this survey as it was presented to professionals without a
direct incentive. Time constraint was reported as a barrier
to viewing the prescriber report and may have been a barrier
for professionals to complete the survey. In addition, as with
many survey results, response bias might influence a respon-
dent’s answers and lead to flawed conclusions. We were also
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unable to stratify by meaningful groups, such as prescriber
specialty, due to low response counts in some categories.

Future work will focus on further evaluating the useful-
ness of the prescriber report and ensuring that utilization and
general communication regarding the report is improved to
allow all interested providers an opportunity to easily access
it and understand its purpose as a tool. In addition to this,
efforts will increase future survey completion as responses
to these surveys will be used to make the prescriber report
more valuable to RI prescribers.
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REPORTING PERIOD

NOVEMBER 2024 12 MONTHS ENDING WITH NOVEMBER 2024

VITAL EVENTS
Number Number Rates
Live Births 837 10,874 10.3*
Deaths 839 10,713 10.1*
Infant Deaths 2 37 3.4#
Neonatal Deaths 1 28 2.6#
Marriages 527 6,617 6.2*
Divorces 188 2,536 2.4%

* Rates per 1,000 estimated population
# Rates per 1,000 live births

REPORTING PERIOD

Underlying Cause of Death Category MAY 2024 12 MONTHS ENDING WITH MAY 2024

Number (a) Number (a) Rates (b) YPLL (c)
Diseases of the Heart 260 2,376 216.5 2,827.5
Malignant Neoplasms 165 2,211 201.5 43415
Cerebrovascular Disease 31 434 395 637.0
Injuries (Accident/Suicide/Homicide) 86 962 87.7 11,653.0
COPD 40 465 42.4 3925

(a) Cause of death statistics were derived from the underlying cause of death reported by physicians on death certificates.
(b) Rates per 100,000 estimated population of 1,097,379 for 2020 (www.census.gov)
(c) Years of Potential Life Lost (YPLL).

NOTE: Totals represent vital events, which occurred in Rhode Island for the reporting periods listed above.
Monthly provisional totals should be analyzed with caution because the numbers may be small and subject to seasonal variation.
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IN THE NEWS

CDC's Advisory Committee on Immunization Practices’ meeting held June 25-26
Approves RSV antibody treatment, influenza shots without thimerosal

MARY KORR
MANAGING EDITOR

ATLANTA, GA — The Centers for Disease Control and
Prevention’s (CDC) Advisory Committee on Immuni-
zation Practices (ACIP) met June 25-26, 2025, at CDC
headquarters in Atlanta. It was the first formal meet-
ing for the newly constituted group, after the dismiss-
al of its former 17 members by the Secretary of Health
and Human Services, ROBERT F. KENNEDY, JR. He
replaced them with eight new members, named on
Kennedy’s X feed. One recently dropped out during a
financial review, leaving the current group at seven
members.

At the first meeting on June 25th, which was open
to the media and the general public through an online
YouTube feed and which RIMJ attended, the ACIP an-
nounced it would form new work groups. They would
study and evaluate the cumulative effects of the childhood and
adolescent vaccine schedules, the hepatitis B vaccine dose given
at birth, and the combination measles, mumps, rubella (MMR)
and chickenpox vaccine, said chair DR. MARTIN KULLDORFF.
He is a biostatistician and epidemiologist formerly at Har-
vard Medical School who has served on the Food and Drug
Administration’s Drug Safety and Risk Management Advisory
Committee and the CDC’s ACIP Vaccine Safety Subgroup.

A second new work group will look at vaccines
that haven’t been reviewed in more than seven years,
Dr. Kulldorff said, including whether the hepatitis B
vaccine should be universally recommended for
newborns.

CDC staff also presented data on COVID-19 vac-
cines, showing their safety and efficacy in reducing
hospitalizations and deaths. The numbers presented
for the 2024 to present season were: 79 percent effec-
tiveness for ages nine months to four-years-old; 57
percent for ages between five and 17-year-olds; and
34 percent for those over 18. Risks discussed included
myocarditis and pericarditis.

RSV approved

On the second day of the meeting, in a somewhat surprise move
to outside public health experts, the ACIP voted to recommend
Clesrovimab that protects infants against respiratory syncytial
virus (RSV). The monoclonal antibody created by Merck is rec-
ommended for use in infants younger than eight months born
during or entering their first RSV season. In a second vote, it
was approved to update the resolution for the federal Vaccines
for Children program to include information about the newly
approved shot. The vote was 7-0.

Dr. Martin Kulldorff shown during
the June 26th ACIP meeting. [RimJ]
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Merck’s shot is the second RSV
monoclonal antibody of its kind on
the market. The first, a shot from
Sanofi and AstraZeneca called Bey-
fortus, was approved by the Food and
Drug Administration (FDA) in July
2023 and prevents RSV lower respira-
tory tract disease in infants entering
or during their first RSV season.

Pregnant women also have access
to Pfizer's RSV vaccine Abrysvo,
which is recommended to protect
newborns from lower respiratory
infections. The shot is approved for
use during the 32nd and 26th weeks
of pregnancy during the RSV season, which typically starts in
September and runs through January in the United States.

Thimerosal discussion

A vote was also taken on removing thimerosal, used as a preser-
vative, from the seasonal influenza vaccine. In 2001, the organo-
mercury compound was removed by the FDA from children’s
vaccines, and which has been phased out of other vaccines.

Currently it is present in four to five percent of multi-vial

influenza vaccines. The committee voted against recommend-
ing vaccines that include the preservative for both children and
adults. The votes for the different age groups were five yes, one
no, one abstention.

Concern was raised by participants about limiting the avail-
ability of vaccines in multi-dose vials, already approved and on
the schedule, and suggestions for investigating other preserva-
tives down the line.
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Influenza vaccines for upcoming season

IN THE NEWS

FluMist (LAIV3) for Self- or Caregiver Administration

The following recommendations were presented to the ACIP: e Approved by FDA in September 2024; presented to

ACIP in April 2025

U.S. Influenza Vaccine Composition for the 2025-2026

Influenza Season

e Anticipated to be available for the 2025-2026
influenza season

e All influenza vaccines marketed in the United States

for the 2025-2026 season will be trivalent

e Consumers will be able to order FluMist for delivery
for eligible recipients

e U.S. influenza vaccine composition for 2025-2026 includes

an update to the influenza A(H3Nz) component:

e Screening for eligibility performed by online pharmacy,
based on ACIP criteria

- An A/Victoria/4897/2022 (HIN1)pdmog-like virus for

egg-based vaccines or an A/Wisconsin/67/2022 (HINT1)
pdmog-like virus for cell-based and recombinant vaccines;

- An A/Croatia/10136RV/2023 (H3Nz)-like virus for egg-

e Approved for self-administration for persons aged 18
through 49 years, or by caregiver aged >18 years for
recipients aged 2 through 17 years

e LAIV will continue to be available for administration

based vaccines or an A/District of Columbia/27/2023

(H3N2)-like virus for cell-based and recombinant vaccines;

- A B/Austria/1359417/2021 (B/Victoria lineage)-like virus

Approval of Flublok (RIV3) for Persons Aged 9 through 17 Years

e Approved by FDA in March 2025

e Previously approved for >18 years;
new age indication is >9 years

¢ Information has been updated in the Table of vaccines

for 2025-2026

by healthcare providers as previously. No changes made
to recommendations regarding appropriate populations,
contraindications, or precautions.

Dr. Kulldorff concluded the meeting by stating the ACIP
would use “evidence-based medicine and scientific research in
an unbiased and transparent way,” as it moves forward.

The Committee’s recommendations are forwarded to CDC’s
Director and once adopted become official CDC policy. These
recommendations are then published in CDC’s Morbidity and
Mortality Weekly Report (MMWR).

The slide shows from the two-day meeting and resolutions
approved are available at https://www.cdc.gov/acip/meetings/
presentation-slides-june-25-26-2025.html <

AMA, 78 Medical societies issue open letter backing vaccination to protect against respiratory viruses

CHICAGO — With respiratory viruses
expected to surge this fall, the Amer-
ican Medical Association (AMA) and
78 leading medical societies [including
the Rhode Island Medical Society],
reaffirm their support for vaccination
as the best way to protect against the
flu, COVID-19, and RSV and their
potentially serious complications. The
organizations call on partners — insurers,
hospitals, and public health agencies

— to ensure these life-saving vaccines
remain available to patients without
cost sharing.

An open letter to the American people:

With the severe influenza season the U.S. experienced during the 2024-2025 respiratory virus
season, and the recognition that we will likely see another surge in respiratory viruses this fall,
we know strong physician leadership is essential to reducing preventable illness, hospitaliza-
tions, and death. Vaccines for influenza, RSV, and COVID-19 remain among the best tools
to protect the public against these illnesses and their potentially serious complications — and
physicians are among the most trusted voices to recommend them. We come together as phy-
sicians from every corner of medicine to reaffirm our commitment to these lifesaving vaccines.

Recent changes to federal immunization review processes raised concerns across the medi-
cal and public health community. In this moment of uncertainty, physicians must align around
clear, evidence-based guidance for patients.

We commit to working together to promote public understanding and confidence in the
use of vaccines to avoid another severe respiratory virus season and resurgence of vaccine-
preventable illnesses and deaths. We call on our partners — from insurers to hospitals to public
health agencies — to ensure vaccines remain available to patients without cost sharing.

The health and safety of the public remains our top priority, and we will continue to support

evidence-based immunizations to help prevent severe disease and protect public health. <
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IN THE NEWS

Rhode Island sees decrease in drug overdose deaths, continues a two-year decline

PROVIDENCE — Governor DAN McKEE
and the Governor’s Overdose Task Force
announced on June 12th that overdose
deaths in Rhode Island dropped 25%
since 2022 - continuing a two-year de-
cline and falling to levels not seen since
before the COVID-19 pandemic.

According to the newly released data
from the Rhode Island Department of
Health (RIDOH) Substance Use Epidemi-
ology Program, 329 people lost their lives
to accidental overdoses during 2024. This
is an 18.6% decrease in overdose deaths
compared to 2023.

These data indicate that Rhode Island
is showing notable progress in its 2030
Action Plan goal to reduce overdose
deaths by 30%.

The Governor’s Overdose Task Force
focuses on four key areas guided by the
State’s Strategic Plan: Prevention, Rescue
and Harm Reduction, Treatment, and
Recovery. This work is centered in racial
equity, ensuring that diverse communi-
ty voices are heard and valued in deci-
sion-making processes. Additionally, the
Task Force combines data-driven insights
and community engagement to connect
Rhode Islanders to local resources.

“At the heart of this work is our deep
commitment to addressing the stigma
that prevents individuals and families
from accessing lifesaving resources,” said
Governor’s Overdose Task Force Director
CATHY SCHULTZ. “The Task Force and
its nine work groups continue to normal-
ize conversations about substance use
disorder and overdose. That is what it
will take to help end this crisis.”

“The fact that we are still losing peo-
ple tells us that we still have much work

to do,” said RICHARD LECLERC, Di-
rector of the Department of Behavioral
Healthcare, Developmental Disabilities
& Hospitals. “That means all of us have
to continue to work together strategically
to help people understand that overdose
deaths are preventable, that help and care
are available, that people can and do re-
cover from substance use disorders.”
“Every single overdose death is pre-
ventable. Recovery is within reach for
every person living with the disease of
addiction,” said Director of Health JERRY
LARKIN, MD. “We need to keep coming
together as families, as communities, and
as a state to build on this momentum and
continue reducing the number of drug
overdose deaths in Rhode Island.”

Overview of 2024 Rhode Island

Fatal Overdose Data

Fatal drug overdose data in Rhode Island
are collected by the Office of the State
Medical Examiners and State Health Lab-
oratories. Because many cases require
complex drug testing, it can take several
months to complete and confirm yearly

overdose data.
These data show:

* Most people who died from a drug
overdose were male (70%), similar
to previous years.

e In 2024, individuals age 45 to 54
experienced the highest burden of
overdose (59.3 per 100,000 residents),
followed by those age 55 to 64
(55.6 per 100,000 residents).

e The rate of fatal overdose decreased
among all age groups except for
Rhode Islanders age 55 to 64.
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In 2024, the rate of fatal overdoses
decreased among all race and ethnicity

groups in Rhode Island.
Non-Hispanic, Black Rhode Islanders

still experience the highest burden
of fatal overdose followed by non-
Hispanic, white Rhode Islanders, and
Hispanic or Latino Rhode Islanders.

Opioids and fentanyl continue
to drive the overdose epidemic
in Rhode Island.

In 2024, 69% of overdose deaths
involved any opioid (including
fentanyl), while 57% involved
fentanyl specifically.

The total number of opioid-involved
fatal overdoses in 2024 decreased by
36% compared to 2022.

Cocaine-involved overdose deaths
surpassed fentanyl-involved overdose
deaths for the first time since 2013,
with 6 in 10 (61 %) involving cocaine.

In most of these cases, another sub-
stance was also present with cocaine
in an individual’s system according

to toxicology reports.

Eight in 10 overdose deaths took place
in private settings like homes.

The municipalities with the highest
rates of fatal overdoses were Woon-
socket (58.1 overdose deaths per
100,000 residents); Providence (45.4
per 100,000 residents); Pawtucket
(33.3 per 100,000 residents); Crans-
ton (25.5 per 100,000 residents); and
Warwick (21.7 per 100,000 residents).
Please note: Rates are calculated only
for municipalities with 15 or more

fatal overdoses occurring in 2024. <
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Governor McKee, EOHHS award $6.7M
in grants to bolster primary care

PROVIDENCE — Governor DAN MCKEE and his Executive Office of Health
and Human Services (EOHHS) announced $6.7 million in grants awarded
to support 85 primary care practices across Rhode Island.

Primary care providers were invited to apply for grants across three tiers,
representing different criteria:

e Tier 1: Primary care practices agree to and demonstrate that
they have accepted new patients onto their patient panel.

e Tier 2: The primary care practices will recruit new primary care
physicians or mid-level providers, such as Nurse Practitioners or
Physician Assistants, to the Rhode Island primary care workforce.

e Tier 3: Primary care provider and/or practice that enrolls as a
new Medicaid Provider in the Rhode Island Medicaid program.

Tier 1 and Tier 2 awards are listed in the link to a chart below. Providers
who applied for a grant through Tier 3 — enrolling as a new Medicaid part-
ner — will only be notified if they are awarded funding upon their successful
enrollment in Medicaid on or before September 1, 2025. To learn more
about the award recipients: https://eohhs.ri.gov/sites/g/files/xkgbur226/

“Primary care is the foundation of preventive care and overall positive
health outcomes,” said EOHHS Secretary RICHARD CHAREST. “These
grants will support 85 primary care practices in Rhode Island to expand
their practices so they can see more patients, which, in turn, will ease the
burden on Rhode Islanders seeking access to primary care.”

“The mission of Rhode Island’s Medicaid program, which provides
coverage to one in three Rhode Islanders, is to improve access to care for
our state’s most vulnerable communities,” said Rhode Island Medicaid
Director KRISTIN PONO SOUSA. “We understand that even when peo-
ple have access to health insurance, they still experience barriers to care.
By providing funds to bolster primary care in our state, RI Medicaid is
reinforcing our commitment to ensuring every family in Rhode Island can
live a healthy life.”

In addition to this grant opportunity, Governor McKee, joined by mem-
bers of his State Health Care System Planning Cabinet, recently announced
the following strategic actions to strengthen Rhode Island’s primary
care system:

e Accelerating the Medicaid rate review for primary care

e Requiring commercial health insurers to increase primary care funding
e Easing prior authorization requirements

e Expanding the primary care student loan forgiveness program

Rhode Island, like many other states, has seen a continuing decline in
the primary care workforce in recent years; primary care providers are
retiring, and the pipeline to replace them is limited. <
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RIDOH launches campaign to
spotlight men’s mental health

PROVIDENCE — The Rhode Island Department of
Health (RIDOH) has launched You Good, Man?, a
statewide campaign to raise awareness and prevent
suicide among working-age men — a population
experiencing suicide at nearly twice the rate of the
general public in Rhode Island.

“Society often focuses on the physical health of
men - be it fitness, or annual checkups, or heart
health. But mental health and well-being is just as
important,” said Director of Health JERRY LAR-
KIN, MD. “This campaign is about creating a cul-
ture where men and boys feel comfortable reaching
out and checking in on their friends and coworkers.
No one should struggle in silence.”

The YouGood, Man? campaignfeaturesapowerful,
locally produced video and a three-month media
buy across social media, digital and streaming plat-
forms, local movie theaters, and gas stations. As
part of the campaign, YouGoodMan.org was created
as a resource hub offering mental health tips, warn-
ing signs, conversation guides, and local support
services.

The goal is to normalize conversations about
mental health, empower friends, coworkers, and
loved ones to check in, and encourage men to ac-
cept help when it’s offered.

According to the 2023 Rhode Island Behavioral
Risk Factor Surveillance System (BRFSS) survey,
11% of men said they usually or always feel lone-
ly. Suicide death rates in Rhode Island are highest
among working-age males (25-64 years old). The
death rate for this group is more than twice as high
as Rhode Island’s overall suicide death rate. Work-
ing-aged men reported not having adequate social
support in comparison to females in the same age
group. According to 2024 Rhode Island fatal over-
dose data, the majority of individuals who died
from a drug overdose - 70 percent — were male.

In addition to their impacts on mental health,
loneliness and social isolation significantly impact
physical health. They are associated with increased
risk for heart disease, stroke, dementia, and type
2 diabetes.

For more information on the program, go to
https://preventsuicideri.org/get-help/you-good-man <
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Andrew Green, MD, first in New England
to use ARVIS® augmented reality system
for joint replacement surgery

EAST PROVIDENCE — ANDREW GREEN, MD, a renowned shoulder specialist with
University Orthopedics, recently became the first surgeon in New England to
utilize ARVIS®, a groundbreaking augmented reality (AR) guidance system for
shoulder joint replacement surgery.

Developed by Enovis™, ARVIS® (Augmented Reality Visualization and Informa-
tion System) is the only AR platform currently available in the United States that
enables surgical navigation for shoulder joint replacements, all within a single,

compact system, thus facilitating precise implant placement.

AR display, and a hands-free interface
within a surgical helmet-compatible eye-
piece, as shown here by Dr. Andrew Green
of University Orthopedics.

[PHOTOS: UNIVERSITY ORTHOPEDICS]

ARVIS® integrates tracking cameras, a 3D AR display, and a hands-free interface
within a surgical helmet-compatible eyepiece. Its proprietary hardware enhances
surgical precision while minimizing the physical footprint and financial burden
associated with traditional robotic systems.

“I've incorporated ARVIS® into my practice because it’s designed specifically
to fit the needs of my shoulder patients,” said Dr. Green, Chief of Shoulder and
Elbow Surgery at Brown University Health and University Orthopedics. “After
more than 30 years performing shoulder replacements, I know how important the
small details are to a good result. My patients deserve the best tools and technol-
ogy available. The ARVIS® system helps me to precisely position the implants,
which is especially important
in cases with more severe bone
deformity. Published research
studies show that computer-as-
sisted planning and navigation
improve the surgical accuracy
over traditional unguided sur-
gical techniques. With ARVIS®,
I have complete control of the
surgery.” <

IN THE NEWS

Roger Williams Medical
Center's Blood and Marrow
Transplant program introduces
new CAR T-cell therapies

PROVIDENCE — Roger Williams Medical Cen-
ter’s Blood and Marrow Transplant and Cel-
lular Therapy (BMT) program announced that
KITE Pharmaceutical’s Chimeric Antigen Re-
ceptor T-cell (CAR T-cell) therapies for the treat-
ment of certain blood cancers, Yescarta and
Tecartus, are now available in Rhode Island.

Yescarta is indicated for the treatment of
two types of adult non-Hodgkin lymphoma:
1. relapsed or refractory large B-cell lympho-
ma, and 2. relapsed or refractory follicular
lymphoma. Tecartus is indicated for the
treatment of adults with mantle cell lympho-
ma or acute lymphoblastic leukemia.

RITESH RATHORE, MD, Director of He-
matology/Oncology and Acting Director of
the Roger Williams Bone Marrow program,
said, “We are excited about this partnership
which enables us to provide patients with
life-threatening blood cancers with a treat-
ment option that can be lifesaving, all with-
in their home state and without having to
worry about leaving the vicinity of their
home and loved ones.”

In 2020, the BMT program added the
Novartis Pharmaceuticals CAR T-cell ther-
apy product, Kymriah, to its available treat-
ment regimens. While Kymriah treats similar
cancers as those treated by the KITE products,
it is important to note that different products
indicated for the same cancer treatments are
not created equally. Some may work better
for some than others, and having multiple
options to discuss with healthcare providers
is a huge benefit to patients and the success
of their treatment.

The BMT program, celebrating its 30th
year of caring, is dedicated to providing
Rhode Island and nearby residents suffer-
ing from difficult cancer diagnoses with the
most current and effective treatments avail-
able. The program is currently working with
another pharmaceutical company to include
CAR T-cell therapy for multiple myeloma to
the available treatment regimens within the
next year. %
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Medicare Trustees warn about access to care for seniors

CHICAGO - Medicare Trustees warned
that long-term access to care for seniors
is threatened by Medicare’s failure to
keep up with the cost of practicing med-
icine, adding to the drumbeat of similar
warnings from policymakers and the
American Medical Association (AMA).

The Medicare Trustees report pointed
out that rising costs are outpacing phy-
sician payments. As a result, physician
practices are struggling to stay open.
“Absent a change in the delivery system
or level of update by subsequent legisla-
tion, the Trustees expect access to Medi-
care-participating physicians to become
a significant issue in the long term,” the
report said.

“Medicare Trustees join the Medicare
Payment Advisory Commission, mem-
bers of Congress, medical organizations
and, most importantly, patients in rec-
ognizing that this issue is affecting phy-
sician practices today. As physicians, we

are trained to spot trends, but you don’t
have to have a medical degree to see this
one. While we are grateful for the growing
consensus, the problem does not go away
by merely recognizing it. Medicare re-
form must be the next step, and we must
do it now,” said AMA President BOBBY
MUKKAMALA, MD.

As one of the few Medicare providers
without an inflationary payment update,
physicians have watched their payments
(when adjusted for inflation in practice
costs) decline 33% from 2001 to 2025.
This year, Medicare cut payments by
another 2.8 percent. These increasingly
thin operating margins disproportion-
ately affect small, independent, and ru-
ral physician practices, as well as those
treating low-income or underserved
communities.

The House recently passed an update
for 2026 that substantially accounts for
inflation and is an important step toward
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Medicare reform. The AMA is working to
include that provision in the Senate and
the final version of the reconciliation bill.

The report warned of a two-tiered med-
ical system with the “quality of health
care received by Medicare beneficiaries
will, under current law, fall over time
compared to that received by those with
private health insurance.”

Added Dr. Mukkamala,
Trustees have clearly explained the prob-
lem: Physicians are facing high medical
inflation and lowered payments. This
year’s 2.8 percent cut is a painful - and
ongoing - reminder that the Medicare
payment system needs reform. We
look forward to advancing many of our
thoughts as we work on this issue with
Congress and the administration in the
coming year.”

The report can be found here. <

“Medicare

Brown joins amicus brief detailing how federal research cuts

imperil America’s global competitiveness

PROVIDENCE [BROWN UNIVERSITY] — Brown University along
with 23 other colleges and universities filed an amicus brief on
June 9th in support of Harvard University’s motion for summa-
ry judgment in a lawsuit challenging the federal government’s
funding freeze on approximately $3 billion in research grants
and contracts to the university.

The amicus brief urged the federal court hearing the case to
sustain federal investments in scientific research at U.S. univer-
sities, arguing that protecting research is in the public interest
and that compromising funding would come with irreparable
harm. The brief emphasized that for more than 80 years, the
federal government has invested heavily in scientific research at
U.S. universities, enabling breakthroughs that save and improve
lives and build economies.

“This funding has fueled American leadership at home and
abroad, yielding radar technology that helped defeat the Nazis,
computer systems that put humans on the Moon, and a vaccine
that saved millions during a global pandemic,” the brief states.
“Many of these life-changing and history-altering innovations
came out of work that had an entirely different initial focus.”

The amicus brief argued that the U.S. has long advanced
scientific research in collaboration with universities, and the
result has been a symbiotic partnership that has made America
a global leader.
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“The government identifies projects that are vital to the na-
tional interest,” the brief notes. “Agencies award funding for
those initiatives, usually on a competitive basis, selecting recip-
ients based on scientific merit and their ability to create value
for the American people. And in exchange, the country’s top
scientists harness federal resources to drive gains in fields from
nuclear power to biomedicine to artificial intelligence.

The universities argued that broad cuts to federal research
funding, like those Harvard is challenging in court, disrupt proj-
ects, ruin experiments and datasets, and destroy the careers of
aspiring scientists. Funding cuts also deter investment in the
long-term research that only institutions with federal funding
can pursue, threatening the pace of progress and undermining
American leadership.

“Terminating funding to universities jeopardizes American
innovation and economic growth by severely limiting their abil-
ity to play their vital, longstanding roles in expanding scientific
knowledge,” the brief states. “These cuts to research funding
risk a future where the next pathbreaking innovation — whether
it is a cure for cancer or Alzheimer’s, a military technology, or
the next Internet — is discovered beyond our shores, if at all.”

The brief noted that sustained government-university col-
laboration has contributed to inventions and breakthroughs
ranging from nuclear reactors and national security measures to
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cancer treatments, DNA sequencing technology and hurricane
forecasting techniques.

The amicus brief urged the court to grant summary judgment
to Harvard in its lawsuit against the government, which would
allow the judge to rule on the case without a full trial. Even
schools that do not experience direct funding cuts will suffer,
it argued - scientists work across institutions, grants issued
to one university support researchers from others schools, and
cutting-edge research is often conducted via collaboration.

“Extensive cuts to federal research funding to universities
threaten much of what has made the U.S. research enterprise a
juggernaut of growth and prosperity,” the brief states.

IN THE NEWS

In addition to Brown, the brief’s signatories include American
University; Boston University; California Institute of Technolo-
gy; Colorado State University; Dartmouth College; Georgetown
University; Johns Hopkins University; Massachusetts Institute
of Technology; Michigan State University; Oregon State Uni-
versity; Princeton University; Rice University; Rutgers Uni-
versity; Stanford University; Tufts University; University of
Delaware; University of Denver; University of Maryland, Balti-
more; University of Maryland, College Park; University of Ore-
gon; University of Pennsylvania; University of Pittsburgh; and
Yale University. <

The Miriam Hospital opens 75-year-old

time capsule, kicking off major
modernization project

PROVIDENCE — In a moving celebration of history and progress,
The Miriam Hospital on June 19th opened a time capsule that
had been sealed in the cornerstone of its second building - for-
merly the Jewish Orphanage of Rhode Island - nearly 75 years
ago. The capsule was originally placed in 1950 by then hospital
president Benjamin Brier.

Marking a once-in-a-lifetime moment for the hospital and the
broader community, the event welcomed dozens of staff, sup-
porters, and special guests to the hospital’s lawn to witness the
unveiling.

“When my grandfather placed this time capsule in the corner-
stone 75 years ago, I doubt he imagined that one of his grand-
children would one day return to open it. Today is not just a
celebration of the past, it’s a continuation of a legacy rooted in
community, service, and care,” said JEFFREY G. BRIER, former
chairman, The Miriam Hospital Board of Trustees.

Inside the time capsule were numerous artifacts, including:

e A bundle of letters of support, including one from
then-Rhode Island Governor Dennis J. Roberts

¢ A Sunday edition of the Providence Journal

e A 1925 copy of the Jewish Advocate newspaper, specially
dedicated to the Parade Street Hospital dedication

e QOriginal ceremony program
e Several newly minted 1951 dimes and more!

“These items are more than just a reminder of our past,
they are a testament to the enduring values of compassion, re-
silience, and community that continue to define The Miriam
Hospital today,” said Hospital President MARIA DUCHARME,
DNP, RN. “We honor the legacy of those who built and cared for
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A time capsule unsealed at The Miriam Hospltal onJune 19, 2025
revealed a 100-year-old newspaper celebrating the hospital’s founding.
Unveiling the contents was Jeffrey G. Brier, former chairman of The
Miriam Hospital (2004-2008), who joined Hospital President Maria
Ducharme, DNP, RN. [COURTESY OF THE MIRIAM HOSPITAL]

patients in this hospital as we begin The Miriam Hospital’s next
phase - a bold reimagining of how we deliver care, grounded in
our history and shaped by the very people who live it every day,
our dedicated clinicians and staff.”

The event also marked the official start of the hospital’s
long-anticipated building replacement project, with the remov-
al of the historic cornerstone serving as both a symbolic and
physical first step. <
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HHS, CMS hold roundtable on prior authorizations

WASHINGTON, DC — U.S. Health and Hu-
man Services (HHS) Secretary ROBERT F.
KENNEDY, Jr. and Centers for Medicare
& Medicaid Services (CMS) Administra-
tor DR. MEHMET OZ met on June 23rd
with industry leaders to discuss their
efforts to streamline and improve the
prior authorization processes for Medi-
care Advantage, Medicaid Managed Care,

transparency for patients and providers.
Companies represented at the roundtable
included Aetna, Inc., AHIP, Blue Cross
Blue Shield Association, CareFirst Blue-
Cross BlueShield, Centene Corporation,
The Cigna Group, Elevance Health, Guide-
Well, Highmark Health, Humana, Inc,,
Kaiser Permanente, and UnitedHealthcare.

Participating health insurers have

IN THE NEWS

Reduce the volume of medical
services subject to prior authorization
by January 1, 2026.

Honor existing authorizations during
insurance transitions to ensure
continuity of care.

Enhance transparency and communi-
cation around authorization decisions
and appeals.

Health Insurance Marketplace® and com-
mercial plans covering nearly eight out of
10 Americans.

In a roundtable discussion hosted by
HHS, health insurers pledged six key
reforms aimed at cutting red tape, ac-
celerating care decisions, and enhancing

pledged to:

ming interfaces.

¢ Standardize electronic prior auth-
orization submissions using Fast

(FHIR®)-based application program-

e Expand real-time responses to min-
imize delays in care with real-time
approvals for most requests by 2027.

Healthcare Interoperability Resources

¢ Ensure medical professionals review
all clinical denials. <

Health insurance plans announce commitments to streamline,

simplify and reduce prior authorization

WASHINGTON, DC - Health insurance plans on June 23rd an-
nounced a series of commitments to streamline, simplify and
reduce prior authorization - a critical safeguard to ensure their
members’ care is safe, effective, evidence-based and affordable.
Building on health plans’ existing efforts, these new actions are
focused on connecting patients more quickly to the care they
need while minimizing administrative burdens on providers.

These commitments are being implemented across insur-
ance markets, including for those with commercial coverage,
Medicare Advantage and Medicaid-managed care consistent
with state and federal regulations, and will benefit 257 million
Americans.

For patients, these commitments will result in faster, more
direct access to appropriate treatments and medical services
with fewer challenges navigating the health system. For pro-
viders, these commitments will streamline prior authorization
workflows, allowing for a more efficient and transparent process
overall, while ensuring evidence-based care for their patients.

“The health care system remains fragmented and burdened
by outdated manual processes, resulting in frustration for pa-
tients and providers alike. Health plans are making voluntary
commitments to deliver a more seamless patient experience
and enable providers to focus on patient care, while also help-
ing to modernize the system,” said AHIP President and CEO
MIKE TUFFIN.

“These measurable commitments — addressing improvements
like timeliness, scope and streamlining — mark a meaningful
step forward in our work together to create a better system
of health,” said KIM KECK, President and CEO, Blue Cross
Blue Shield Association. “This is an important foundation to
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address bigger problems together, at a time when technology
and interoperability can deliver real improvements to patient
experience.”

Participating health plans commit to:

e Standardizing Electronic Prior Authorization: Participating
health plans will work toward implementing common, trans-
parent submissions for electronic prior authorization. This
commitment includes the development of standardized data
and submission requirements (using FHIR® APIs) that will
support seamless, streamlined processes and faster turn-around
times. The goal is for the new framework to be operational and
available to plans and providers by January 1, 2027.

e Reducing the Scope of Claims Subject to Prior Authorization:
Individual plans will commit to specific reductions to medical
prior authorization as appropriate for the local market each
plan serves, with demonstrated reductions by January 1, 2026.

e Ensuring Continuity of Care When Patients Change Plans:
Beginning January 1, 2026, when a patient changes insurance
companies during a course of treatment, the new plan will
honor existing prior authorizations for benefit-equivalent
in-network services as part of a 90-day transition period. This
action is designed to help patients avoid delays and maintain
continuity of care during insurance transitions.

e Enhancing Communication and Transparency on Determina-
tions: Health plans will provide clear, easy-to-understand
explanations of prior authorization determinations, including
support for appeals and guidance on next steps. These changes
will be operational for fully insured and commercial coverage
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by January 1, 2026, with a focus on supporting regulatory
changes for expansion to additional coverage types.

e Expanding Real-Time Responses: In 2027, at least 80 percent
of electronic prior authorization approvals (with all needed
clinical documentation) will be answered in real-time. This
commitment includes adoption of FHIR® APIs across all
markets to further accelerate real-time responses.

* Ensuring Medical Review of Non-Approved Requests: Partici-
pating health plans affirm that all non-approved requests based
on clinical reasons will continue to be reviewed by medical
professionals — a standard already in place. This commitment
is in effect now.

“Private-sector collaboration and solution-oriented commit-
ments are critical to improve policy and tackle challenges. With
membership spanning the entire healthcare continuum, we ap-
preciate the need to balance appropriate medical management
with timely access to care. This announcement from health in-
surance plans is an important step toward improving the prior
authorization process,” said MARIA GHAZAL, President and
CEO of the Healthcare Leadership Council. “We must seize
this opportunity to turn these initiatives into real, sustained
progress for patients.”

“The National Health Council (NHC) welcomes the commit-
ment of health plans to reform prior authorization practices as
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an encouraging step toward better access to care. For years, the
NHC has called for changes that make the system work easier
and better for people living with chronic diseases and disabili-
ties,” said RANDALL RUTTA, NHC’s Chief Executive Officer.
“The NHC is a ready partner to AHIP, BCBSA and health plans
making these commitments to promote meaningful action
that reduces administrative burden, increases transparency and
centers on the needs of patients.”

“We are encouraged by this collective commitment to reform
prior authorization practices. Physicians have long advocated
for reforms that help ensure that patients receive timely, medi-
cally necessary care and reduce administrative burden - includ-
ing the elimination of unnecessary prior authorizations,” said
SHAWN MARTIN, Executive Vice President and Chief Exec-
utive Officer of the American Academy of Family Physicians.
“While this commitment is a step in the right direction, we
will ultimately measure its impact by real changes in the day-
to-day experiences of patients and the physicians who care for
them. We look forward to collaborating with payers to ensure
these efforts lead to meaningful and lasting improvements in
patient care.”

Progress will be tracked and reported. A full list of partici-
pating health plans and additional information are available at:
www.ahip.org/supportingpatients and https://www.bcbs.com/
ImprovingPA. «

AMA responds as health insurers try again at voluntary prior authorization reforms
Credits agency officials & federal lawmakers for leadership and holding industry accountable

BOBBY MUKKAMALA, MD
PRESIDENT, AMERICAN MEDICAL ASSOCIATION

“The American Medical Association has
been aleading voice in the call for prior au-
thorization reform during the last decade,
and we therefore applaud Secretary Ken-
nedy, Administrator Oz, and Deputy Ad-
ministrator Klomp for their leadership in
convening the health insurance industry
to address the urgent need for prior autho-
rization reform. The proposals announced
today would help right-size and stream-
line a process that is harming our patients
daily. In fact, the announced reforms are
ones the AMA has long advocated for to
policymakers and echo commitments
health plans previously agreed to in the
2018 Consensus Statement on Improv-
ing the Prior Authorization Process,
including reducing the volume of prior
authorization requirements, protecting
care continuity as patients transition

to new health plans, improving transpar-
ency, and automating the process.
“Despite widespread calls for meaning-
ful reforms and the insurance industry’s
past promises, the prior authorization pro-
cess remains costly, inefficient, opaque,
and too often hazardous for patients. That
is why the AMA enthusiastically support-
ed recent federal regulations that applied
reforms to limited health insurance mar-
kets, including Medicare Advantage. We
are optimistic that health plans’ pledge to
expand the scope of several of these im-
portant reforms to other insurance types
will provide more patients and physicians
with relief. Moreover, we commend Sen-
ator Marshall and Congressman Murphy
for their remarks at the event, as well as
the continued bipartisan, bicameral com-
mitment to codify these changes into
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law via passage of the Improving Seniors’
Timely Access to Care Act.

“We are pleased with the industry’s
recognition that the current system is not
working for patients, physicians or plans.
However, patients and physicians will
need specifics demonstrating that the lat-
est insurer pledge will yield substantive
actions to bring immediate and mean-
ingful changes, break down unnecessary
roadblocks, and keep medical decisions
between patients and physicians. The
AMA will closely monitor the implemen-
tation and impact of these changes as we
continue to work with federal and state
policymakers on legislative and regula-
tory solutions to reduce waste, improve
efficiency, and, most importantly, pro-
tect patients from obstacles to medically

0

necessary care.” «
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General Assembly approves bill to reduce prior authorization requirements

for primary care

STATE HOUSE — The General Assembly
today approved legislation sponsored by
Senate Health and Human Services Com-
mittee Chairwoman MELISSA MURRAY
and Rep. BRANDON POTTER to create
a three-year pilot program prohibiting
insurers from requiring prior authoriza-
tion for medically necessary health care
services ordered by patients’ primary care
providers.

The legislation (2025-S 0168B, 2025-H
5120A), which now goes to the gover-
nor, is meant to remove a roadblock that
slows down patient care and consumes
hours of primary care providers’ and their
staffs’ time each day.

The bill is included the package of leg-
islation endorsed by Senate leadership
this session to address health care acces-
sibility and affordability.

“It is the health care providers, not
insurers, who know best what care is
needed for their patients. And we need
our primary care providers focused on
providing care, not haggling with in-
surance companies,” said Chairwoman
Murray (D-Dist. 24, Woonsocket, North
Smithfield).

Said Representative Potter (D-Dist. 16,
Cranston), “We know all too well that
Rhode Islanders are struggling to find
primary care doctors, and those fortu-
nate enough to have one are facing lon-
ger waits for appointments. The situation
is only made worse when doctors have
to spend their time battling insurance

companies instead of treating patients.
This is a step to ease that burden, expand
access to basic health care, and ensure
medical decisions are made by doctors
based on what’s best for patients — not
by insurance companies prioritizing their
bottom line.”

The legislation would, for the three
years beginning Oct. 1, prohibit insur-
ers from imposing prior authorization
requirements for any admission, item,
service, treatment, or procedure ordered
by a primary care provider, including gen-
eral internists, family physicians, pedia-
tricians, geriatricians, OB-GYNs, nurse
practitioners, physician assistants and
other health care providers who are cre-
dentialed with the insurer as a primary
care provider. The prohibition does not
extend to prescription drugs.

The bill requires annual reports from
all insurers in Rhode Island, as well as
from a workgroup from the Office of the
Health Insurance Commissioner, to as-
sist in assessing the success of the pilot
program at improving access to primary
care services, availability of staff to per-
form other office functions, increases in
patient appointments and reductions in
care delay.

If the pilot is found effective, it would
be up to the General Assembly to vote to
extend the program past its Oct. 1, 2028,
expiration.

“Rhode Island’s primary care system
is at a breaking point. The recent closure

of Anchor Medical left more than 25,000
patients searching for new primary care
physicians — adding immense strain to
a system already struggling to meet de-
mand. Practices are reporting long wait
times, limited capacity and increasing
burnout. In this context, we must take
immediate focused steps to strengthen
the foundation of our health care system:
primary care,” said KARA STAVROS,
MD, president of the Rhode Island Med-
ical Society, in written testimony in fa-
vor of the legislation. “One of the most
burdensome and unnecessary barriers to
timely care is prior authorization. While
intended as a cost-control measure, in
practice, it delays needed treatment,
increases administrative waste and un-
dermines clinical decision-making....In
this moment of crisis, we cannot allow
bureaucratic process to interfere with pa-
tients’ ability to access timely, effective
care. Rhode Islanders deserve better.”

According to the American Medical
Association, which hasbeen advocating to
reduce prior authorization requirements,
the average physician practice completes
45 prior authorizations per physician per
week. According to the most recent AMA
survey, 94% of physicians believe pri-
or authorization delays care. The Rhode
Island Medical Society has also advocat-
ed for reductions in prior authorization
requirements. <

Assembly OKs bill to help foreign-trained doctors to practice medicine in Rhode Island

STATE HOUSE — The General Assembly approved legislation in-
troduced by Rep. JOSEPH J. SOLOMON, Jr. and Sen. LORI
URSO that would help internationally trained physicians ac-
quire medical licenses by eliminating barriers such as repeating
residency programs.

The bill (2025-H 5108Aaa, 2025-S 0347Aaa) would allow
internationally trained physicians to practice at health care
facilities in Rhode Island under the guidance, assessment and
evaluation of licensed physicians in the state, offering a path-
way to full licensure outside of the current requirements to
train in accredited United States residency training programs.
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“Many talented foreign physicians face an assortment of bu-
reaucratic hurdles in practicing medicine in America, including
having to repeat residency, costly licensure requirements, and
increasing restrictions,” said Representative Solomon (D-Dist.
22, Warwick). “As the physician shortage worsens, we need to
tap into this skilled pool of professionals to strengthen our med-
ical community with multilingual, culturally competent physi-
cians — especially in underserved communities.”

This legislation is modeled on the Physician Pathway Act,
which was enacted last year in Massachusetts after a statewide
task force determined that more than one in five foreign-trained
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health care professionals in the commonwealth were either un-
employed or working in low wage, low-skilled jobs.

“We worked with the Department of Health and the Board
of Medical Licensure to develop proper language to ensure due
diligence in providing this pathway,” said Senator Urso (D-Dist.
8, Pawtucket). “I hope it opens the door — even if just a little — to
easing the burdens on our primary care physicians.”

Under this legislation, an internationally-trained physician
would be defined as “a physician who has received a degree
of doctor of medicine or its equivalent from a medical school

located outside the United States with recognized accreditation
status from the Educational Commission for Foreign Medical
Graduates.”

Such physicians would be eligible to apply for a limited in-
ternational physician license to practice medicine for a renew-
able one-year term after satisfying certain criteria, provided that
such limited registration would supply a pathway to apply for
the issuance of a full unrestricted license to practice medicine
in accordance with the criteria.

The measure now moves to the governor’s office. <

Katherine MacCallum, MD, of Brown Surgical Associates, Brown University Health,
first in RI to perform Limb-Saving Limflow® TADV procedure

PROVIDENCE — In a major advance-
ment for patients suffering from
advanced peripheral arterial disease
(PAD), KATHERINE MACCALLUM,
MD, vascular surgeon with Brown
Surgical Associates and Brown
University Health, has become the
first physician in Rhode Island to
perform the LimFlow® TADV (Tran-
scatheter Arterialization of the Deep
Veins) procedure — a breakthrough
treatment for patients with Chronic Limb-Threatening Isch-
emia (CLTI) who face the imminent threat of major amputation.

CLTI is a severe and life-altering form of PAD that mani-
fests as non-healing wounds, intractable pain, and eventual
limb loss.1 The LimFlow® TADV System is the first and only
FDA-approved device designed to provide a minimally invasive
solution by rerouting oxygenated blood into the deep venous
system, restoring circulation where arteries have failed.

“This technology allows us to offer new hope to patients who
previously had no other treatment options besides major ampu-
tation,” said Dr. MacCallum. “By restoring blood flow to the
foot, we're not only saving legs, we’re enabling these patients to
retain their independence, lessen the need for prolonged hospi-
tal and rehabilitation stays, and ultimately saving lives.”

The LimFlow® procedure has been shown to significantly
improve outcomes for patients with CTLI and no options for
surgical bypass:

e 73% limb salvage at 12 months; 68 % sustained at 24 months
® 92% healed or healing wounds at 12 months; 83% at 24 months
* 69% of patients pain-free at 24 months?

“LimFlow® TADV provides a new option for treating no-
option CLTI with demonstrated limb salvage and wound heal-
ing through two years, even in the sickest patients,” said DR.
DAN CLAIR, as presented at VIVA 2024.3
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The success of the LimFlow® procedure requires a collabo-
rative team approach involving vascular surgeons, vascular lab
technologists, wound care specialists, and podiatrists. Brown
Surgical Associates and Brown University Health have long
been at the forefront of such multidisciplinary models, and
this new offering continues their tradition of innovation and
comprehensive patient care. <

THE LIMFLOW CROSSING
> STENT GRAFT

proach involving vascular surgeons, vascular lab technologists, wound care
specialists, and podiatrists. [COURTESY OF BROWN SURGICAL ASSOCIATES]

References

1. Centers for Disease Control and Prevention. Peripheral Arterial
Disease (PAD).

2. LimFlow TADYV Clinical Trial Data.
3. Clair D. VIVA 2024 Presentation.
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Training Al to see more like humans

ALEXANDRIA, VA — Supported in part by
the U.S. National Science Foundation,
Brown University researchers are teach-
ing Al to see more like humans, opening
doors to more accurate Al solutions.

At Brown University, an innovative
new project is revealing that teaching
artificial intelligence to perceive things
more like people may begin with some-
thing as simple as a game. The project in-
vites participants to play an online game
called Click Me, which helps AT models
learn how people see and interpret imag-
es. While the game is fun and accessible,
its purpose is more ambitious: to under-
stand the root causes of Al errors and to
systematically improve how AI systems
represent the visual world.

Over the past decade, Al systems have
become more powerful and widely used,
particularly in tasks like recognizing
images. For example, these systems can
identify animals, objects or diagnose
medical conditions from images. How-
ever, they sometimes make mistakes
that humans rarely do. For instance, an
AT algorithm might confidently label a
photo of a dog wearing sunglasses as a
completely different animal or fail to
recognize a stop sign if it’s partially cov-
ered by graffiti. As these models become
larger and more complex, these kinds of
errors become more frequent, revealing a
growing gap between how Al and humans
perceive the world.

Recognizing this challenge, researchers
funded in part by the U.S. National Sci-
ence Foundation propose to combine in-
sights from psychology and neuroscience
with machine learning to create the next
generation of human-aligned AL Their
goal is to understand how people process
visual information and translate those
patterns into algorithms that guide Al
systems to act in similar ways.

The Click Me game plays a central role
in this vision. In the game, participants
click on parts of an image they believe
will be most informative for the AI to
recognize. The Al only sees the parts of
the image that have been clicked. There-
fore, players are encouraged to think

RIMJ ARCHIVES |

IN THE NEWS

The image compares how an Al model performs under two training conditions: with ClickMe maps
and without them. On the left, “With ClickMe Maps", the model focuses on small, meaningful de-
tails — like the cat's facial features — mimicking how humans naturally interpret images. On the right,
“Without Maps", the model pays attention to broader, less specific regions, such as the entire animal
or background elements. [U.S. NATIONAL SCIENCE FOUNDATION, ADOBE STOCK BY METAMORWORKS.
MANNA PATIPARNPRECHAVUT (RHODE ISLAND SCHOOL OF DESIGN) AND JAY GOPAL (BROWN UNIVERSITY)]

strategically about the most informative
parts of the image rather than clicking at
random to maximize the Al’s learning.

The Al-human alignment occurs at a
later stage, during which the Al is trained
to categorize images. In this “neural har-
monization” procedure, the researchers
force the Al to focus on the same image
features that humans had identified -
those clicked during the game - to make
sure its visual recognition strategy aligns
with that of humans.

What makes this project especially
remarkable is how successfully it has
engaged the public. NSF funding has al-
lowed the team to attract thousands of
people to participate in Click Me, help-
ing it gain attention across platforms like
Reddit and Instagram, and generating
tens of millions of interactions with the
website to help train the Al model. This
type of large-scale public participation al-
lows the research team to rapidly collect
data on how people perceive and evaluate
visual information.

At the same time, the team has also
developed a new computational frame-
work to train AI models using this kind of
behavioral data. By aligning Al response
times and choices with those of humans,
the researchers can build systems that
not only match what humans decide, but
also how long they take to decide. This
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leads to a more natural and interpretable
decision-making process.

The practical applications of this work
are wide-ranging. In medicine, for in-
stance, doctors need to understand and
trust the Al tools that assist with diag-
noses. If Al systems can explain their
conclusions in ways that match human
reasoning, they become more reliable
and easier to integrate into care. Simi-
larly, in self-driving cars, AI that better
understands how humans make visual
decisions can help predict driver behavior
and prevent accidents. Beyond these ex-
amples, human-aligned AI could improve
accessibility tools, educational software
and decision support across many indus-
tries. Importantly, this work also sheds
light on how the human brain works.
By emulating human vision in Al sys-
tems, the researchers have been able to
develop more accurate models of human
visual perception than were previously
available.

This initiative underscores why fed-
eral support for foundational research
matters. Through NSF’s investment, re-
searchers are advancing the science of Al
and its relevance to society. The research
not only pushes the boundaries of knowl-
edge but also delivers practical tools that
can improve the safety and reliability of
the technologies we use daily. <
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Appointments

South County Health appoints four providers

to oncology service line

WAKEFIELD — As South County Health recently announced the appointment
of four providers across its oncology service line, strengthening capabilities in

medical, radiation, and surgical oncology.

Medical Oncology

Dr. McKinney has over
20 years of oncology ex-
perience, including clini-
cal roles at Dana-Farber/
Brigham and Women’s
Cancer Center, and the
Hudner Oncology Center at Saint Anne’s Hospital.

With a renewed focus on continuity and expand-
ed access, South County Health also welcomed
MICHELLE VIVEIROS, DNP, an advanced practice
provider with over 25 years of healthcare experience,
wiith a strong background in oncology nursing and a
patient-centered approach.

Nancy McKinney, MD

Radiation Oncology

community.

Surgical Oncology
Additionally, long-time
medical staff member N.
JOSEPH ESPAT, MD,
has accepted a position as
surgical oncologist at South County Health. Trained
at the Memorial Sloan-Kettering Cancer Center, Dr.
Espat has more than 35 years of surgical experience
and held various leadership roles, including most re-
cently serving as the Chair of Surgery Department and
Chief of Surgical Oncology at Roger Williams Cancer
Center. He will officially join the team in August. <

James Assif, MD

NANCY MCKINNEY, MD, a board-certified hema-
tologist and medical oncologist who has been caring
for patients in the Cancer Center as a locum provider
since October 2024, has officially accepted a perma-
nent position with South County Health.

Michelle Viveiros, DNP

JAMES ASSIF, MD, a radiation oncologist, will join
the oncology team in August. Dr. Assif will work
at South County Health Radiation Therapy, further
expanding access to expert radiation services in our

N. Joseph Espat, MD
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AMA announces leadership
roles for 2025-2026

CHICAGO — The American Medical
Association (AMA) introduced the 21
members of its Board of Trustees for the
coming year following elections held
during the annual meeting of the AMA
House of Delegates. They are:

BOBBY MUKKAMALA, MD, an otolar-
yngologist from Michigan, was sworn in
as AMA president for a one-year term
He succeeds BRUCE A. SCOTT, MD, an
otolaryngologist from Kentucky. With
the conclusion of his presidential term,
Dr. Scott is the AMA immediate past
president.

WILLIE UNDERWOOD IIl, MD, MSc,
MPH, a urologic surgeon from New York,
was voted president-elect of the AMA.
Dr. Underwood will become AMA pres-
ident in June 2026.

DAVID H. AlIZUSS, MD an ophthalmol-
ogist from California is the new chair of
the AMA Board of Trustees.

TOLUWALASE A. AJAYI, MD, a pedi-
atrician, adult and pediatric palliative
medicine physician, and clinical trans-
lational researcher from California, is
the new chair-elect of the AMA Board of
Trustees. <
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Recognition

Yashaswini Singh, PhD, named 2025 Aspen Ideas Health Fellow

PROVIDENCE — YASHASWINI SINGH, PhD, assistant
professor of health services, policy and practice at
the Brown University School of Public Health, has
been named a 2025 Aspen Ideas Health Fellow by the
Aspen Institute.

Its 2025 Fellows, a group of 100+ leaders from
some 71 cities in 26 states in the US and four oth-
er countries around the globe. Nominated by senior
Aspen Institute staff, Aspen Ideas: Health advisors,
previous Fellows, and many others, these trailblazers
were selected for their significant accomplishments
and proven ability to transform ideas into action.

“T am excited to bring my ideas about the corporate transformation of med-
icine to the Aspen Ideas fellowship,” Dr. Singh said. “This year’s conference
theme, Payoff: Investing in Health, closely aligns with my research interests and
expertise that examines how market forces, such as health care consolidation
and private equity investments, shape health care delivery and access.”

[PHOTOS: BROWN UNIVERSITY SCHOOL OF PUBLIC HEALTH; ASPEN INSTITUTE]

In June she joined more than 100 Fellows from around the world for the Aspen
Ideas health conference in Colorado: a renowned event dedicated to elevating
thought leaders and driving progress in public health.

“T am thankful to my collaborators and students who have contributed to my
work and thrilled to be a part of this important conversation alongside leaders
who are reimagining what our health system can and should be,” Dr. Singh said.

Formore information, visit: https://www.aspenideas.org/articles/2025-aspen-ideas-
health-fellows. <
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Total Joint Center at Kent awarded
The Joint Commission's Gold

Seal of Approval® for Advanced
Total Hip and Knee Replacement
Recertification

WARWICK — The Total Joint Center at Kent
Hospital announced that it has again earned
The Joint Commission’s Gold Seal of Ap-
proval® for Advanced Total Hip and Knee
Replacement Recertification. The recertifi-
cation follows a rigorous, unannounced on-
site review, during which Joint Commission
experts assessed compliance with advanced
disease-specific care standards, including the
use of evidence-based clinical practices, co-
ordinated multidisciplinary care, and patient
education and outcomes tracking.

“The Gold Seal of Approval® is a sym-
bol of quality that reflects an organization’s
commitment to providing safe and effective
patient care,” said JENNIFER LA LUZ, Exec-
utive Director of Operations at Kent Hospital.
“This recertification reaffirms our dedication
to delivering outstanding orthopedic out-
comes and our ongoing efforts to meet the
highest standards of care for our patients.”

“This recognition is a testament to the
hard work and dedication of our entire
team,” said BRANDON LENTINE, Medical
Director of the Total Joint Center. “We are
honored to receive this recertification and
will continue to strive for excellence in joint
replacement care.”

The Joint Commission’s Advanced Certi-
fication in Total Hip and Knee Replacement
is awarded in collaboration with the Ameri-
can Academy of Orthopedic Surgeons and is
considered the premier credential for joint re-
placement programs in the United States. <
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Blue Cross & Blue Shield of Rl recognized as one of the 50 most community-minded companies in the US

PROVIDENCE — Points of Light, the world’s
largest organization dedicated to increas-
ing volunteering, has named Blue Cross
& Blue Shield of Rhode Island (BCBSRI)
a 2025 honoree of The Civic 50, which
through an annual survey recognizes the
top community-minded companies in the
United States.

For more than a decade, The Civic 50
has served as the national standard for
corporate citizenship and showcases how
leading companies are moving social im-
pact and community to the core of their
business. This comprehensive survey for
companies with annual revenues of at
least $1 billion evaluates the scale, so-
phistication and impact of their employ-
ee volunteering, community engagement
and corporate philanthropy work.

“We're extremely proud to be among
just 50 companies in the country to re-
ceive this prestigious recognition. It's es-
pecially meaningful to us because we are
deeply rooted in Rhode Island and serving
our communities is at the core of every-
thing we do,” said BCBSRI President and
CEO MARTHA L. WOFFORD. “From
investing in organizations that deliver
school-based mental health support to
assisting nonprofits building affordable
housing to deploying hundreds of our as-
sociates for volunteer projects around the
state, we are highly focused on fostering
healthy communities.”

Through its BlueAngel Community
Investment program, BCBSRI actively
partners with non-profit organizations

across the state to support their efforts

to advance the health and well-being of
Rhode Islanders. Focus areas include af-
fordable housing, food security, and men-
tal health of children, families, and older
adults.

In 2024, BCBSRI associates gave 9,293
volunteer hours’ worth an estimated
$292,000. All together last year, the
company’s philanthropy benefited 265
non-profits and an estimated 264,000
Rhode Islanders.

Last year, BCBSRI held its 13th annual
Blue across Rhode Island day of service.
More than 550 associates fanned out
across the state in organized teams and
spent the workday completing projects
for organizations that applied for volun-
teer help. Blue across Rhode Island is one
of the largest company-sponsored volun-
teer events of its kind in the state.

Another annual BCBSRI community
initiative is the RI Life Index, a survey
that gathers Rhode Islanders’ perceptions
about their ability to be healthy and well.
In 2024, for the sixth consecutive year,
the survey explored such topics as afford-
able housing, food security, cost of living,
job opportunities, and education. The In-
dex, a partnership with the Brown Uni-
versity School of Public Health, guides
BCBSRI’s philanthropy and its results are
shared with elected officials, community
advocates and nonprofit organizations,
many of which serve on the Index’s advi-
sory coalition.

“Being named to The Civic 50 reflects
our deep commitment to community and

our desire to have a meaningful social
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impact,” said CAROLYN BELISLE, vice
president of corporate social responsibil-
ity at BCBSRI. “Our focus on philanthro-
py and volunteering strengthens not only
who we are as a company but also how
we serve our members and neighbors ev-
ery day, We're grateful to our colleagues
who generously commit their time and
energy and to the community-based or-
ganizations with whom we partner to
improve Rhode Islanders’ quality of life.”

JENNIFER SIRANGELO, president
and CEO, Points of Light, said, “In an
ever-evolving landscape, companies are
looking to ensure that they can meet the
needs of their communities, customers,
and stakeholders. Companies like Blue
Cross & Blue Shield of Rhode Island are
leading the way in showing how social
impact benefits their employees’ well-
being, strengthens the communities
where they do business, and brings value
and meaning to their work. Their efforts
provide a model for others looking to
bring the benefits of volunteering and so-
cial impact to their workforce and they’re
extremely deserving of this recognition.”

The Civic 50 survey is administered
by True Impact, and the results are an-
alyzed by VeraWorks. The survey in-
strument consists of quantitative and
multiple-choice questions that inform
the scoring process. The Civic 50 is the
only survey and ranking system that ex-
clusively measures corporate community

engagement. <

RHODE ISLAND MEDICAL JOURNAL 76


http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2025-07.asp
https://www.rimedicalsociety.org

Recognition

PEOPLE/PLACES

Providence Veterans find way to serve again, this time through research

PROVIDENCE — Recently KENNETH LEWIS became the 5,000th
Veteran from the Providence VAHCS to join the Million Veteran
Program (MVP), the VA’s largest research effort. MVP is work-
ing to improve Veteran lives by studying how genes, lifestyle,
military experiences, and exposures affect health. More than
1,073,000 Veterans across the nation have already joined MVP.

“We are most grateful to the 5,000 veterans in VA Providence
Health Care System, who have joined MVP. They are help-
ing us make important discoveries toward improving Veteran
health,” said SATISH SHARMA, MD, the local site investiga-
tor and a professor of medicine at Brown University’s Alpert
Medical School.

In a statement, the Providence VA noted that, “Thanks to
Veterans like Kenneth and the more than 1,073,000 Veterans
nationwide, we understand certain health conditions better
than ever before. Already, we have supported the largest genetic
studies to date on posttraumatic stress disorder (PTSD), major
depression, and heart disease. Other areas we're researching in-
clude tinnitus, cancer, diabetes, chronic kidney disease, Gulf
War Illness, endometriosis, and suicide prevention.” <

VA Providence's Dr. Gaurav Choudhary (left) and Sarah Richer (right)
present Veteran Kenneth Lewis with a certificate of appreciation for be-
ing the 5000th Veteran from VA Providence to join the Million Veteran
Program (MVP).

Drs. Kwon and Renaud named Health Policy Scholars by ACS

CHICAGO — The American
College of Surgeons (ACS) has
named 18 surgeons 2025 Health
Policy Scholars. They attended
the June Leadership Program in
Health Policy and Management
presented by The Heller School
for Social Policy and Manage-
ment at Brandeis University in
Waltham, MA.

Each scholarship
participation in the weeklong

included

Steve Kwon, MD

intensive course, followed by a year’s service in a health policy-
related capacity for the ACS and the surgical specialty society
that is co-sponsoring the awardee.

™

Elizabeth J. Renaud, MD
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Representing Rhode Island this year are:

STEVE SUNG KWON, MD, MPH, MBA,
FACS a surgeon at the Roger Williams
Medical Center in Providence and re-
cently promoted to Associate Professor of
Surgery at Boston University Chobanian
& Avedisian School of Medicine (Ameri-
cas Hepato-Pancreato-Biliary Association
Health Policy Scholar).

ELIZABETH J. RENAUD, MD, FACS, a
surgeon at Rhode Island Hospital and Hasbro Children’s Hospi-
tal in Providence (New England Surgical Society Health Policy
Scholar). <
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Obituaries

ARTHUR ANDREW FRAZZANO, MD, 75,
passed away on June 2, 2025. He earned his
Bachelor of Science in Biology from Seton
Hall University, followed by a Master of
Medical Science and Doctor of Medicine
from Rutgers Medical School. He then com-
pleted four years of postgraduate training at
Brown University’s Alpert Medical School, where he would lat-
er leave a lasting legacy as both a clinician and educator.

Dr. Frazzano spent nearly two decades practicing family med-
icine in Portsmouth, Rhode Island, providing comprehensive
high-quality care across office visits, home visits, and nursing
home services. He was a tireless advocate for public health,

serving as President of both the Rhode Island Academy of Fam-
ily Physicians and the Rhode Island Medical Society. He took
great pride in launching Tar Wars, a statewide anti-tobacco edu-
cation program for schoolchildren.

After his years in private practice, he returned to Brown Uni-
versity as a dedicated medical educator, training the next gen-
eration of physicians. For over 20 years, he mentored students
and residents, helped establish the foundational “Doctoring”
course, and served as Brown’s Associate Dean of Clinical Fac-
ulty. His passion for teaching earned him numerous accolades,
including the Charles Hill Award recognizing leadership and
service, an honor he held especially close to his heart.

His personal life was rooted in love and devotion to his fam-
ily. He is survived by his wife, Irene Frazzano; his children,
Rebecca, Kristina, and Andrew Frazzano; their spouses, Evan
Meagher and Leah Frazzano; and his cherished grandsons, Wes
Sodl, Joseph Frazzano, Benjamin Frazzano, and Jude Meagher.

He cherished his role as a father and grandfather. He spoke
often of how much his children meant to him and how much he
missed them after they left home to build families and success-
ful careers of their own. His pride in their paths was matched
only by the love he carried for them: steady, unwavering, and
central to his life. In his later years, Arthur faced blood cancer
with tenacity and grace, participating in clinical trials to help
advance treatments for multiple myeloma in an act that em-
bodied the same devotion to service in medicine that defined
his life.

The family welcomes donations in his memory to the Cancer
Center at Massachusetts General (https://giving.massgeneral.
org/donate/cancer-center) or to St. Jude Children’s Research
Hospital (www.stjude.org/donate/donate-to-st-jude.html).

He will be remembered not only for his extraordinary career,
but also for the warmth, compassion, and quiet strength he
brought to those around him. His legacy lives on in his patients,
students, friends, and family, whose love for him is enduring
and boundless. <

7977 | 20850

EDWARD JENCKS GAUTHIER, MD,
passed away June 16, 2025 after suffering a
stroke in July of 2018. A graduate of Hope
High School, he continued his studies at
Brown University majoring in English. He
graduated with distinction as a member of
Phi Beta Kappa in 1954. He then went on
to Tufts University School of Medicine and graduated in 1958.

Dr. Gauthier then completed a fellowship and residency car-
diology in Rhode Island in 1963. He became board-certified in
internal medicine, which began a long career in that field. He
continued in private practice from 1971-2005. He later began
a Primary Nursing Home Practice, which he was dedicated to
until 2018.

Outside of his career, he had a wide array of interests which
included fishing and sailing. He was an avid reader of literature
and historical studies. In addition, he had an artistic side which
he expressed through his paintings.

He leaves behind his wife, Mary, sons Edward N. Gauthier,
David G. Gauthier and his wife Susan, granddaughter Nicole,
his sister Amy Mullervy and husband Miles, and nephews
and nieces.

Donations in his memory may be made to West View Nursing
Home, Activities Department, Attn: Matt Cooper, 239 Legris
Ave, West Warwick, RI, 02893. <

DR. YOUSSEF HABIB GEORGY (“Gorgi”),
96, of Providence, passed away on May 26,
2025. Born on July 6, 1928, in Cairo, Egypt,
he is survived by his sons, Habib Y. Gorgi,
and his wife Susan of Providence, and Mi-
chael Y. Georgy of Dubai, as well as his six
beloved grandchildren. He was predeceased
by his beloved wife Bouva, whom he was married to for 65 years.

A devoted physician, he began his distinguished medical ca-
reer in Egypt in the early 50s. In January of 1967, he and his wife
immigrated to the United States with their two young sons.
They made their home in Providence, where he had to restart
his medical career as an intern at Miriam Hospital. He then
joined Rhode Island Hospital where he completed his residency
and fellowship in internal medicine and cardiology.

He and his family eventually moved to Cumberland, where
he established his medical practice. He served generations of pa-
tients with unwavering dedication, continuing to care for others
until the age of 90 — a testament to his extraordinary work ethic
and deep sense of purpose.

His proudest role was that of a father and grandfather (“Geddo”).
His family was his greatest joy and lifelong motivation. He
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offered his love unconditionally, his support unwaveringly, and
his wisdom freely. His legacy of respect, humility, warmth, hu-
mor, and resilience lives on in his children and grandchildren.

Dr. Georgy lived a life defined by his faith, compassion, dedi-
cation, and love. His was a life well lived, and his memory will
be forever treasured by all who knew him.

Donations may be made in his memory to St. Sebastian Cath-
olic Church, 67 Cole Avenue, Providence, RI, 02906. Condo-
lences may be left at monahandrabblesherman.com. <

EE—— VINCENT F. GEREMIA, Jr., MD,
=—— 88, of Bristol, RI died unexpect-
edly Sunday, June 22nd. He was the loving
husband of Brenda A. Geremia.

He graduated from Cranston High School
in 1955, Brown University in 1959, and Yale
Medical School in 1963. Dr. Geremia was a
Vietnam veteran, rising to the rank of Lieutenant Commander

in the U.S. Navy and was stationed at the Newport Naval Hos-
pital after his tour in Vietnam. He was a well-known and highly
respected anesthesiologist for over 30 years, working at Trues-
dale Hospital and later as the Chief of Anesthesia at Charlton
Memorial Hospital in Fall River, MA.

Dr. Geremia was a 54-year resident of Bristol, RI, a member of
Bristol Rotary, and a long-time volunteer at Rogers Free Library
where he built many of the props for the children’s program.

In addition to being a devoted husband, father, and grandfa-
ther, he was a kindhearted man to all who knew him including
his family, friends, and neighbors.

In addition to his wife, he is survived by his two sons, Timo-
thy Geremia (Mary Lynn) of Wakefield, and Matthew Geremia
(Christine) of Lake Worth, FL, and his three granddaughters Al-
lison Geremia of Savannah, GA, Kasey Feijo (Jordan) of Bristol,
RI, and Alexandra Geremia of Wakefield, RI. He is also survived
by his sister, Norma Paliotti of Cranston, RI, and his brother,
Robert Geremia (Eileen) of Altoona, FL.

Memorial donations may be made to the American Heart
Association or Friends of Rogers Free Library. <
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EEE— JOHN W. HAYES, MD, 82, of East

Greenwich, passed peacefully on
May 30, 2025, surrounded by his family.
Born at home in Cranston, he was the son
of the late Walter E. Hayes, MD, and Evelyn
Hayes. He was married to his beloved wife,

Charlotte, for 60 years. They began their
journey together as teenagers, married as recent college graduates
and returned to Rhode Island to build their legacy amongst family.

He often recounted the joys of his childhood at Bonnet Shores
beach and preached the academic rigor of his favorite school, Clas-
sical High School. After Classical, he earned his undergraduate
degree, cum laude, from Boston College and his medical degree
from McGill University School of Medicine, where he achieved
the distinction of the Alpha Omega Alpha Honor Medical Soci-
ety. He was particularly proud of his service in the United States
Navy, where he attained the rank of Lieutenant Commander
while stationed at the Patuxent River Naval Air Station.

Following his honorable discharge from the United States
Navy, he returned home and began his career in orthopedics un-
der the tutelage of the late A.A. Savastano, MD. At the urging
of his longtime friend and colleague, the late Paul Poirier, MD,
he started his own practice in orthopedic surgery in Warwick,
at Kent Hospital, where he earned the designation of Diplo-
mate from the American Board of Orthopedic Surgery, and later
served as the Chief of Orthopedics. During his time at Kent, Dr.
Hayes served in various capacities at the Rhode Island Medical
Society, the Kent County Medical Society, the Rhode Island Or-
thopedic Society, Kent Hospital’s Board of Directors and Kent’s
parent entity, Care New England.

He took great pride in overcoming the perils of alcohol addic-
tion and, over the last half of his life, Jack found purpose in his
service to the Physicians Health Committee, where he helped
scores of physicians and medical professionals overcome their
own struggles with alcohol and addiction.

A long-time member of Warwick Country Club, Point Judith
Country Club, and the Dunes Club, his perfect day began with
a very early morning round of golf with his sons, followed by an
afternoon parked in a beach chair on the sand alongside his wife,
daughter, and a challenging crossword puzzle, before closing the
day by manning the grille outside his favorite house in Narra-
gansett — a full “Dr. Jack” day, indeed.

In addition to his wife, Dr. Hayes is survived by his children,
Jack, Jr. and his wife, Bridget; his daughter, Suzanne and her
husband, Chet Trossman, and his son, Steven and his wife, Ju-
lie, and his much-loved grandchildren. He also leaves behind a
brother, Brian E. Hayes, of Virginia, and a sister-in-law, Anne
Greason, of Narragansett.

To share memories and condolences, please visit:
www.TheQuinnFuneralHome.com. <
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