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ABSTRACT
Telemedicine use in the field of wound care had been increasing in popularity when
the novel coronavirus 2019 paralyzed the globe in early 2020. To combat the
constraints of healthcare delivery during this time, the use of telemedicine has been
further expanded. Though many limitations of telemedicine are still being untangled,
the benefits of virtual care are being realized in both inpatient and outpatient
settings. In this article, the advantages and disadvantages of telemedicine are
discussed through two case examples that highlight the promise of implementation
during and beyond the pandemic.
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INTRODUCTION
At the start of 2020, the world found itself grappling
with an unprecedented global pandemic: the novel coro-
navirus 2019 (COVID-19). The first case in the US was
discovered on January 20th in Washington State.1 Since
then, the country has seen an exponential increase in the
number of cases, reaching over 1.4 million as of May 16,
2020.2 With this, the medical community has quickly
adapted tomeet the needs of patients while balancing ad-
herence to social distancing and containment practices.
It has pushedmany once-hesitant clinicians to adopt tele-
medicine, posing the question: will COVID-19 be the im-
petus for more widespread use of telemedicine?
Telemedicine is the remote delivery of healthcare via

electronic communication tools such as smartphones or
videoconferencing. Telemedicine visits have increased
dramatically from 2005 to the present,3 with 76% of hos-
pitals fully or partially implementing computerized
telehealth systems as of 2017.4 At the same time, American
patients are becoming more amenable to these changes
in healthcare delivery, with a 2019 survey finding that
66% of consumers are willing to use telemedicine.5 More
specifically, in the midst of the COVID-19 pandemic,
population-level interest in telemedicine has increased
dramatically as the number of COVID-19 cases in the US
has risen.6

For wound care, telemedicine provides a particularly
well-suited alternative to managing patients in person
during and beyond the COVID-19 pandemic. Through
photography and video-based communication, healthcare
providers can obtain a detailed history, visually assess
the wound, and answer any questions in a similar fash-
ion to a face-to-face visit. These telemedicine practices
can be applied to both inpatient and outpatient settings,
with obvious advantages and disadvantages compared
with traditional in-personmedicine. Overall, virtual care
grants patients access to timely and necessary wound
management while preventing person-to-person spread
of the virus, protecting both patients and providers.
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The outpatient case exemplar included in this manu-
script provided written authorization for publication of
the accompanying images and case details. The inpatient
case study has been anonymized to protect the identity
of the patient.

LIMITATIONS OF TELEMEDICINE
When looking at the application of telecommunication
to healthcare delivery, there are clear advantages and
disadvantages (limitations) compared with traditional
face-to-facemedicine. Focusing first on thegeneral limitations
of telemedicine (Table 1), there are sometimes techno-
logical difficulties that arise when using computers, tab-
lets, or smartphones.7,8 These glitches detract from
the clinical visit and can cause inefficiencies in healthcare
delivery. At the same time, it is important to acknowledge
that many patients do not have access to the necessary
infrastructure (eg, video-enabled devices or high-speed
internet) to participate in telemedicine.
The provider-patient relationship is seated in establish-

ing a strong bond and human connection that ultimately
builds trust. It is possible that telemedicine, through faulty
photography, online messaging, or videoconferencing,
can hinder the rapport that every clinician strives for.
For example, there can be inconsistencies in the quality
of transmitted images.7,9,10 Frequently, telemedicinemakes
use of patient-generated images, which vary in relation
to clarity, lighting, position, background, and camera qual-
ity. If the images are too poor in quality for use, these
factors can ultimately hinder the provider ’s clinical
decision-making.
In addition, telemedicine providers are responsible for

patient data protection and Health Insurance Portability
and Accountability Act (HIPAA) compliance at every step
of the process. This requires protected electronic health
records (EHRs) and secure videoconferencing systems,
which can pose a challenge in a complex internet-driven
world.11 However, telemedicine is largely uncharted ter-
ritory, with little legal framework or case law to guide the
standard of care in the delivery of remote health services.
For this reason, malpractice and liability concerns for
Table 1. TELEMEDICINE ADVANTAGES AND DISADVANTAGES
Advantages Disadvantages/Limitat

Decreased healthcare costs7,19,24–26 Inconsistent clarity and

Avoidance of patient travel7,19,26 Technological difficulti

Timesaving for patients12,27 Data protection and H

Timesaving for providers17,18,27 Malpractice and liabili

Comparable patient and caregiver satisfaction8,19,22,26,28,29 Clinicians must be lice

High healthcare provider satisfaction8,12,29 Inconsistent and state

Potential for technological advancement30,31 Medicare coverage on
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doctors and nurses remain unclear.12 For example, if an
incomplete assessment is performed by a patient or their
caregiver and this influences the recommendations of a
wound specialist, it can leave the practitioner open to
liability.
Other challenges posed by nascent telemedicine prac-

tices include insurance reimbursements for telemedicine
visits, virtual check-ins, and e-visits. Medicaid and private
payer reimbursements vary from state to state, with many
hospitals relying on grants to fund telemedicine pro-
grams.12,13 The inconsistency in service requirements
for each type of visit, and at what levels that visit will be
compensated, is complicated for providers and patients
alike. Prior to the COVID-19 pandemic, the Federal gov-
ernment stipulated that Medicare coverage of telemedi-
cine was only for patients living in designated rural areas,14

which is only a small percentage of the US population. A
final general caveat is the regulation that providersmust
be licensed in the state where the patient is physically lo-
cated at the time of the virtual appointment.12,13 This poses
a problem for patients who require care across state lines,
unless the provider is also licensed or has reciprocal licen-
sure in the patient’s specific state (compact states). How-
ever, during the current pandemic, these laws have been
loosened, which is discussed further below.

Wound Evaluation Considerations (Table 2)
Telemedicine may not be appropriate for initial wound
assessment, complex wounds, or ischemic and/or dete-
riorating wounds. Challenges in comprehensive wound
assessment using telemedicine can include the assessment
of undermining, tunneling, temperature differences, and
odor. Further, if the patient or caregiver cannot or will
not perform needed wound care, then telemedicine may
not be appropriate and an in-person or in-office visit to
evaluate a new level of caremay bewarranted. Education
on proper wound care must be available and provided (if
not already in place). In these cases, an in-office or emer-
gent in-person visit may be necessary. Ultimately, tele-
medicine may be limited to established patients, stable
wounds, and/or maintenance wounds.
PRIOR TO COVID-19
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The limitations of telemedicine specific to wound care
are primarily related to the loss of some of the senses
needed for clinical examination. Touch and odor are lost
in telecommunication, although patients can be asked a
set of clinical questions to circumvent this challenge.Most
studies have shown that video and photographic evalu-
ation of wounds are comparable to in-person assess-
ments;15–23 however, these studies have also shown that
the evaluation of wound drainage,10,17 edema,17 and depth18

are more difficult via these media. Patients also have the
added challenge of photographing wounds in difficult
locations, such as the sacrum. In these cases, there is of-
ten a need for assistance from a familymember or caregiver
to aid in the telecommunication ordressing changes.Many
patients do not have this support at home, especiallywhen
social distancing guidelines are in place.

COVID-19 Considerations (Table 3)
The pandemic has highlighted the intersection ofwound
care and telemedicine. In these times, the medical commu-
nity has quickly adapted to fit theneeds of anoverburdened
healthcare system. Large medical centers have focused
on expanding their existing telemedicine systems to con-
tinue seeing patients; however, it is important to acknowl-
edge that many healthcare centers do not have such
established resources. Telemedicineprograms requiremoney,
time, and training to implement, which may be impossi-
ble at a time when revenues are down, time is at a pre-
mium, and in-person training is difficult. Telemedicine
is not necessarily a “quick fix” for all providers across the
country.

ADVANTAGES OF TELEMEDICINE
Telemedicine has many general advantages compared
with in-personmedicine (Table 1). Numerous studies have
cited the cost benefits of telemedicine, stemming from
decreased travel, decreased staff nonproductive time, and
increased efficiency of appointments.7,19,24–26 Michaud
and colleagues’25 2018 systematic review of home-based
telemedicine programs highlighted reduced costs in all
Table 2. TELEMEDICINE WOUND EVALUATION
Advantages Disadvan

Older patient cohort reports willingness and ability to use smartphone-based
wound monitoring11

Difficulty

Comparable accuracy of store-and-forward telemedicine photography to
in-person assessment15,17,18,20–23

Insufficie

Comparable accuracy and outcomes of telemedicine videoconferencing to
in-person visits16,19

Loss of s

Comparable or even shorter time to healing19,27,28,33 Need for
videoconf
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of the included studies, although they cautioned that
the extent of the savings required more inquiry.
In addition, telemedicine circumvents a major barrier

for many patients: travel to and from healthcare cen-
ters.7,19,26 It allows remote delivery of services to those
who are immobile, cannot drive, live in rural areas, or can-
not travel for other reasons. These virtual visits lead to a
time-savings for both providers (eg, decrease downtime
and inefficiencies) and patients (eg, decrease travel and
wait times).12,17,18,27 These appointments also provide
for those disadvantaged populations who can only take
time during a scheduled break or are confined to their
home during regular clinic hours because of a lack of ad-
equate childcare. Overall, telemedicine has comparable
patient8,19,22,26,28,29 and provider satisfaction8,12,29 in re-
lation to face-to-face healthcare delivery.
Healthcare systems have only begun to scratch the

surface of telemedicine’s benefits. The potential for tech-
nological advancement in the field is unbounded30,31 as
medical devices and smartphones push the limits of what
services can be delivered remotely (see the next section).32

Wound Evaluation Considerations
The current literature on wound evaluation via telemed-
icine is largely positive (Table 2). Numerous studies have
shown that store-and-forward photography, a form of
asynchronous communication in which a patient-provided
image is stored in the EHR for the provider to view at a
later time, to be accurate in wound assessment.15,17,18,20–23

Similarly, live videoconferencing has comparable accu-
racy and outcomes to in-person examination.16,19 There
is also some evidence that telemedicine can provide an
equal, or even shorter, time to healing than is seenwith
in-person clinical examinations.19,27,28,33 Combined,
these studies support the expansion of telemedicine.
Telemedicine is most frequently delivered through

smartphones and computers, devices thatmost Americans
already have access to, adding no extra costs or hurdles
before a patient begins use. However, many patients
with wounds tend to be older adults with comorbid
tages/Limitations

using photographs in the evaluation of wound drainage, edema, and depth10,17,18

nt data to support similar outcomes in the follow-up of leg and foot ulcers39

ensation and odor in clinical assessment

assistance from patients’ family members or caregivers to aid in photographing,
erencing, or dressing wound
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conditions, a population that may not be the most com-
fortable with smartphone and computer use. That
said, Wiseman and colleagues found that this population
not only has access to smartphones, but also is willing to
use them for at-home wound monitoring.11 Essentially,
the demographic of patientswith chronicwounds are likely
amenable to adopting telemedicine practices into their
healthcare.
Looking at technological advancement from the perspec-

tive ofwound care, smartphone health applications,wire-
less devices, and sensor-based technologies are already
being applied to the field.34 Three-dimensional imaging35,36

and smartphone-enabled wound temperature monitor-
ing34 are two examples currently being studied. Telemed-
icine has the potential to introduce these technologies into
virtual visits as they becomemore readily accessible, which
would allow for greater precision in the remote analysis
of wounds and ultimately higher-quality care through
expanded clinical information.
COVID-19 Considerations
The role of telemedicine has been previously discussed
in the context of the medical response to national or
global disasters.37 Since the beginning of the pandemic,
there has been a surge in the use of telemedicine in re-
sponse to COVID-19 (Table 3). Themost intuitive benefit
of this form of healthcare delivery is preventing expo-
sure to the virus. In the outpatient setting, patients are
understandably hesitant to visit high-risk hospital and
healthcare settings, but still need care for their wounds
or other nonemergent ailments. Conversely, healthcare
workers and clinical specialists are vital resources who
should not have to face unnecessary risk. Telemedicine en-
ables nonemergent patients to be assessed by their pro-
viders without the risk of exposure. The same applies
to the inpatient setting,where telecommunication can limit
the number of healthcareworkers entering patient rooms.
This curtails potential infection and decreases the poten-
tial for spread among patients. Further, telemedicine can
Table 3. TELEMEDICINE AND COVID-19
Advantages

Personal protective equipment resource preservation

Protect patients from viral exposure in high-risk healthcare settings

Protect limited specialist healthcare workers from potential exposure

Loosened regulatory restrictions allow use of all “non-public facing” remote communicat
platforms38

Telemedicine has emergently and temporarily been expanded under the 1135 waiver au
and Coronavirus Preparedness and Response Supplemental Appropriations Act14

ADVANCES IN SKIN & WOUND CARE • AUGUST 2020 4

Copyright © 2020 Wolters Kluwer Health, Inc. Unauth
reduce the use of in-demand personal protective equip-
ment (PPE).
Critically, the US government has noted the value in

expanding telemedicine during this global crisis to preserve
resources and contain the spread of the virus. Telemedi-
cine has emergently and temporarily been expanded un-
der the 1135waiver authority andCoronavirusPreparedness
and Response Supplemental Appropriations Act.14 Un-
der this legislation, the CMS has broadened access to
telemedicine services in the hopes of relieving current
stressors on the healthcare system. Medicare now can
pay for telemedicine usage for all Medicare-covered pa-
tients in the US. These services are paid at the same rate
as in-person visits and cover amultitude of providers in-
cluding physicians, nurses, physician assistants, clinical
social workers, and more. At the same time, the US
Department of Health and Human Services has loosened
HIPAA guidelines to allow providers to better serve pa-
tients during the COVID-19 pandemic, including the
delivery of remote healthcare services via audio or video
on private applications such as FaceTime (Apple Inc,
Cupertino, California), Google Hangouts (Google Inc,
Mountain View, California), Zoom (ZoomVideo Commu-
nications Inc, San Jose, California), Skype (Skype Communi-
cations SARL, Luxembourg), or Facebook Messenger
(Facebook Inc, Menlo Park, California).38

OUTPATIENT CLINICAL EXAMPLE: SURGICAL WOUND
DEHISCENCE
A 42-year-old man who was managed by the authors’
wound center for nonhealing surgical wound dehiscence
following abdominoplasty tested positive for COVID-19.
The patient was receiving certified home healthcare agency
(CHHA) services every week. Given this patient’s posi-
tive coronavirus status, he was scheduled for a telemed-
icine follow-up visit with a wound care specialist. At the
time of the appointment, both the physician and patient
logged into the video conference via a HIPAA-compliant
secure EHRplatform,where a standard historywas taken
(Figure 1).
Disadvantages/Limitations

Many healthcare centers and hospitals do not have well-established
telemedicine systems in place

Because of risk of contamination, fewer assessment tools are available
in inpatient setting (eg, transdermal thermography)

Coronavirus-related skin changes can distort clinical picture

ion Direct care nurses often check pressure points, but do not assess other
areas of body for wounds

thority
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Figure 1. OUTPATIENT VIDEOCONFERENCE

Figure 2. PATIENT-GENERATED SMARTPHONEPHOTOGRAPH

Before the visit, the patient had been instructed to photo-

graph thewoundandsendthe image through the institution’s
secure EHR (Figure 2). This allowed the medical team to
preliminarily assess thewound before the scheduled video
call. After the patient’s history was reviewed, he was
instructed to take a video the wound with his wife’s as-
sistance. This allowed the physician to assess the clinical
appearance of the wound bed, including the color, loca-
tion, and surrounding skin (Figure 3). In addition, the
physician asked the patient a series of directed questions
to further assess the wound. The wound dimensions were
assessed using a standard 4-inch by 4-inch gauze sponge
in lieu of a ruler (Figure 3). Similarly, the patient was
instructed to use a sterile cotton-tipped applicator to ap-
proximate thewounddepth. The physician further inquired
WWW.ASWCJOURNAL.COM 5
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about fever, site pain, exudate, tunneling, undermining,
and odor. In this case, specific questions in conjunction
with the photographed images clarified wound status.
Using the virtually-obtained history and physical ex-

amination combined with the physician’s clinical judge-
ment, the physician instructed the patient on an appropriate
dressing and its proper application, including how to
maintain aseptic technique at home (Figure 3).Wound care
orders were prescribed and endorsed to the CHHA, in-
cluding how to provide wound care andmonitor for de-
terioration of wound status through weekly wound
measurements. The CHHA also continued education
through “teach back” of appropriate wound dressing.
The CHHA subsequently ordered the materials for the
patient.
The patient was scheduled for a follow-up telehealth

visit per the clinic’s pre-existing guidelines (every 2weeks).
The patient and caregiver were educated to contact the
clinic for any signs of deterioration or any concerns via
the EHR communication tool or by calling the clinic directly.
This information was provided verbally and in the EHR
after-visit summary. In addition, the patient was informed
thatwrittenmaterialswould be provided via theUSPostal
Service if he could not access the EHR materials.

INPATIENT CLINICAL EXAMPLE: PRESSURE INJURY
AND COVID-19
A 72-year-old woman with a past medical history of
noninsulin-dependent diabetes mellitus and hyperten-
sion presented to an urgent care center with obesity, cough,
fever, and progressive shortness of breath on exertion.
Upon referral to the ER, she demonstrated severe acute
hypoxemic respiratory failure and was diagnosed with
COVID-19. She was intubated and a nasogastric tube was
placed to provide enteral feeding. Her hospital course
was significant for Escherichia coli pneumonia, acute ne-
phrotic syndrome, septic shock requiring IV antibiotics,
vasopressors, and respirator use. The patient was noted
to have dual incontinence, which was managed using
ADVANCES IN SKIN & WOUND CARE • AUGUST 2020
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Figure 3. TELEVIDEO WOUND EVALUATION
hygiene and an external female urinary incontinence
device.
Twoweeks later, direct care staff assessed the patient

as having altered skin integrity of the buttocks present-
ing as a “pink, irregularly bordered partial-thickness
wound.” They took clinical photographs of the region
according to best practice guidelines (Figure 4). Thewound,
ostomy, and continence (WOC) nursing service regularly
audits the EHR reporting tool, and during one of these
reviews noted documentation of a “pressure injury” for
this patient. (This method allows any pressure injuries
that are recorded by the direct care staff to be reviewed
byWOCspecialists for accuracy and as amethodof checks
and balances in case a notification is omitted.) TheWOC
nursing service then reviewed the full chart, including
the patient’s physical examination, past medical history,
goals of care, past surgical history, medications, recent
Figure 4. CLINICAL PHOTOGRAPHY BEST PRACTICE GUIDEL

© NYULH 2020. Reprinted with permission.
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social history, pertinent laboratory tests and imaging,
and clinical course after admission. Upon evaluation of
the clinical photograph, the WOC team noted the patient
had awell-localized sacral full-thicknesswoundwith reg-
ular wound borders, scant serosanguinous exudate, intact
normopigmentated periwound, no undermining or tunnel-
ing, and open wound edges. Half of the wound bed had
soft, brown, adherent necrotic tissue and half comprised
moist, red, granular tissue. Per the nursing report, there
was no foul odor, although this finding was questionable
given the staff were wearing full PPE during the evalua-
tion. There were remnants of intact nonblanchable viola-
ceous discoloration at the wound borders consistent with
an evolved deep-tissue pressure injury. This diagnosis
also was consistent with the clinical presentation and
history of events—intubation, nasogastric tube feeds,
and so on.
INES
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The WOC team had several recommendations:
• fecal incontinence containment using an internal fecal
management system
• regular skin assessment at least once per shift
• continued risk assessment to individualize theplanof care
• turning and repositioning based on the patient’s clus-
tered care
• offloading of the sacral area at all times using position-
ing devices such as wedges and pillows
• further moisture management using a low-air loss in-
tegrated specialty mattress with kinetic therapy and con-
tinuous lateral rotational therapy for pulmonary toileting
• comprehensive nutrition evaluation and supplementa-
tion to support wound healing
In this case exemplar, a comprehensive wound assess-

ment and appropriate interventions were achieved in
conjunction with direct care staff. Telemedicine limited
additional potential exposures and inadvertent spread
of the virus while preserving PPE resources. If the pro-
viders had not achieved a thorough wound assessment
from the clinical photographs and documentation, an
in-person visit would have been considered using proper
safety precautions.

DISCUSSION AND CURRENT RECOMMENDATIONS
Even before the onset of this pandemic, the benefits of
telemedicine had been continuously publicized: from
cost7,19,24–26 and time savings12,17,18,27 to equal or even
better health outcomes.19,27,28,33 Limitations in the form
of technological glitches7,8 and uncertainty in future le-
gal11,12 and insurance12–14 regulation of telemedicine do
exist.New regulations have temporarily lifted some of these
barriers, however.
In the outpatient setting, telecommunications allow

those with chronic wounds to continue receiving
high-quality care from the comfort and safety of their own
homes. Strategies for successfulmanagement of wounds
via telemedicine in the outpatient setting include:
1. Instruct patients to verify their smartphone or
video-enabled device is working before the start of the
telemedicine visit.
2. Ask patients to have thewound(s) ready to be examined,
with thedressings removed, for the timeof the appointment.
3. Obtain a thorough patient history to assess keywound
attributes that are otherwise lost through telecommuni-
cation (eg, sensation, odor, wound depth, fever).
4. Provide guidelines for patients to optimize
smartphone-generated wound photographs.
5. Be resourceful in wound evaluation. Consider using
household items to approximate wound dimensions
and collaborate with patients to elicit a full history and
physical examination.
WWW.ASWCJOURNAL.COM 7
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In the inpatient clinical example, the same principles
of telemedicine were applied. The wound care team could
evaluate the patient using telemedicine by way of chart
review and review of clinical photography. The success
of telemedicine was contingent upon complete docu-
mentation by the providers and the nursing staff, avail-
ability of a clinical photograph, and collaboration with the
direct care staff when information was missing or when
additional clarity was necessary. In this case example, the
wound, ostomy, and continence nursing team could clin-
ically assess and manage a pressure injury in a patient
with COVID-19 solely using store-and-forward telemedi-
cine communication without risking additional clinician
and patient exposure to the virus. In the process, this
also preserved vital PPE.
For inpatient wound care telemedicine, there are a few

key principles and recommendations that are vital to its
success:
1. Obtain consent from the patient for clinical photogra-
phy. In the event the patient cannot consent (eg, intubated
and sedated), a health care proxy can be contacted by the
clinician and asked during the daily update to the family.
2. Clinical photographs of wounds, either patient-generated
or staff-generated, must be of sufficient quality with as
much standardization (lighting, background, angle, dis-
tance, etc.) as possible. Care should be taken to include a
ruler for scale in all photos.
3. Establish strong communication with the nursing
staff assessing patients’ wounds.
4. Educate team members on the use of telemedicine
technologies and EHRs.
5. Create a template for wound assessment to ensure
consistency and efficiency in evaluation. This is espe-
cially relevant during the COVID-19 pandemic to care
for high-volume patient loads with limited specialist
availability.

CONCLUSIONS
The COVID-19 pandemic has quickly brought telemedi-
cine to the forefront of care, with healthcare providers
using this tool to provide safe and efficient care during
a time of uncertainty. In the field of wound care this is
a welcomed change. As technology evolves, the benefits
of telemedicine continue to compound as limitations are
reconciled. Telemedicine use during the COVID-19 pan-
demic is an intuitive strategy to contain the spread of the
virus while protecting healthcare workers. As COVID-19
healthcare policies become better defined in the coming
months, telemedicine will likely remain an integral part
of wound care assessment and monitoring. It expedites
care, eliminates travel time, expands access to care, and
increases patient satisfaction. Accordingly, even after the
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pandemic is over, the authors feel that the field of wound
care is ready to expand telemedicine use.•
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