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As healthcare systems in resource-constrained environments advance, implementation of
novel services and technologies bring both opportunities for advancing patient care along
with new challenges to the existing infrastructure. One example of this is the need for
additional consumable goods when facilities add services such as dedicated critical care
and hemodialysis. The addition of these services in the authors’ hospital led to an
increased need for central venous access. In this paper, the authors describe equipment
substitutions that were made to facilitate ultrasound-guided central venous catheter
placement while attempting to reduce financial and logistical needs to perform the

procedure safely and effectively.

Working in resource-constrained settings presents many
challenges. Healthcare systems may be understaffed,! and
advanced care options can be cost prohibitive for many
individuals.2 Additionally, pre-hospital care is fragmented
outside of metropolitan areas and patients frequently pre-
sent to healthcare facilities in later stages of their disease
processes, resulting in an overall sicker population of pa-
tients seeking care compared to populations in high income
countries (HIC).3 In the 21st Century, there have been in-
creasing numbers of individual and institutional efforts
from HIC to support healthcare in low-to-middle income
countries (LMIC).# Often this takes the form of visiting
clinicians and educational partnerships, as well as dona-
tions of equipment such as technology like ventilators and
monitors, or consumables like certain drugs or airway and
vascular access equipment. The arrival of these items can
mean life-saving treatment for patients but also necessi-
tates creativity on the part of the receiving institutions and
clinicians to implement this equipment safely and cost-ef-
fectively. In this paper we present an example from a faith-
based, East African mission hospital of a challenge and en-
suing solution in hopes of encouraging others working in
resource-constrained settings to develop creative, patient-
centered solutions to the unique challenges these environ-
ments present.

The COVID-19 pandemic catapulted the need for critical
care services to the forefront of healthcare discussions
around the world. Social expectations and the images of hy-
poxic patients accelerated the sense of urgency for expand-
ing access to organ-supporting technologies.> At the onset
of the pandemic, there were estimated to be 256 mechani-
cal ventilators in the country of Kenya that could be made
available for patients experiencing severe respiratory fail-
ure.® As hospitals such as our own expanded oxygen de-
livery capacity and added services like mechanical ventila-

tion and hemodialysis, the utilization of other consumable
goods increased. In our institution, this meant an increased
frequency of central venous catheter (CVC) placement, for
both resuscitation and management efforts in the critically
ill, as well as placement of temporary catheters for patients
in need of emergent hemodialysis, a relatively new service
in our region.

CASE DESCRIPTION

As access to ultrasound has expanded with the advent of
handheld devices over recent years, CVC placement has be-
come safer.” In our hospital, we faced the question of how
to provide ultrasound-guided CVC placement while main-
taining appropriate sterility. Sterile probe covers and ster-
ile ultrasound gel, previously a rarity in the medicine de-
partment, were needed for safe placement of ultrasound
guided in-dwelling catheters. As an alternative to purchas-
ing novel items and risk adding expenses and workhours to
the procurement process, our team looked within our ex-
isting resources to come up with a solution. We began us-
ing povidone-iodine solution as a gel-substitute to serve
as a medium for ultrasound image acquisition. We also
were able to utilize sterile gloves from the gynecology ser-
vice—which are longer than the gloves typically used in
sterile procedures—to serve as sterile probe covers (see Fig-
ure 1). With this we have been able to perform CVC place-
ment with ultrasound-guidance while maintaining sterility
during the procedure without the need to procure any new
consumable goods for the operation of our critical care and
dialysis services.
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DISCUSSION

We believe this practice is worth sharing as an example of
creative problem solving in resource-constrained settings.
Admittedly without objective data, it is the authors’ opin-
ion that maintaining a stock of sterile equipment for spe-
cific procedures performed infrequently adds financial and
logistical burdens to hospitals in resource-constrained set-
tings that overall might outweigh the benefits of offering
the procedure. Healthcare teams in similar environments
may find this practice helpful in improving procedural tech-
nique while reducing the burden of additional equipment
costs that may come with expanding services. In our insti-
tution, povidone-iodine solution is readily available and is
the cleaning solution of choice for sterile procedures,3 so
it was already a part of our procedural setup. While saline
has been compared with ultrasound gel,” we were unable
to locate any reports of Povidone-iodine solution being
used as a gel-substitute for ultrasound-guided CVC place-
ment, leading us to believe that while we may not be the
first to try this approach, we should share our ideas with
the broader healthcare community. In our context, a few
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Figure 1. Illustration of media between ultrasound
probe matching layer and patient’s skin

ounces of povidone-iodine is already accounted for in these
procedures and is less of an investment than a bottle of
sterile saline. The povidone-iodine solution seems to pro-
vide comparable image acquisition and clarity to commer-
cial gel, with examples provided (see Figure 2). Although
we have no data available in our facility to compare before
and after implementing this approach, after more than 40
procedures performed using this approach, our cannulation
success rate with ultrasound guidance does not appear to
have changed in a negative way with this approach. The
authors do note that with prolonged procedure time, the
povidone appears more apt to disperse and dry out, re-
quiring re-application more frequently than commercial ul-
trasound gel. While this may not represent a problem for
the experienced and efficient operator, trainees in the early
stages of performing the procedure frequently require extra
time, and in this scenario our approach could require fre-
quent re-application of povidone-iodine during cannula-
tion, possibly adding steps to the procedure. Despite this
concern, our experience thus far in the teaching environ-
ment has been one of success, with the strategy being
adapted and easily reproduced by trainees. The use of the
longer sterile gynecology gloves did add an item to the list
of equipment needed for the procedure, but a sterile cover
is needed regardless if ultrasound guidance is to be utilized.
With this approach we can use an item that is readily avail-
able and simple to stock in our facility. The authors note
that an objective outcomes assessment was not possible
due to lacking a mechanism to track patients through hos-
pitalization and after discharge, but we hope that by shar-
ing our approach, others would be encouraged to search for
creative solutions to healthcare challenges unique to the
resource-constrained setting.

CONCLUSION

As healthcare systems in LMIC advance, they will interact
with increasingly complex procurement procedures and
supply chains, many of which are fragile in the settings
of war and pandemic affecting global markets.10 Creative,
effective, and most importantly safe solutions for our pa-
tients’ healthcare challenges will continue to be of utmost
importance as healthcare systems in resource-constrained
environments continue to advance.
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Figure 2. Point of care ultrasound imaging of the internal jugular with various mediums

2a: non-sterile commercial ultrasound gel (NSUG) between probe matching layer and subject’s skin
2b: NSUG on probe matching layer inside latex glove, with additional NSUG between the outside of the glove and the patient’s skin
2c¢: NSUG on probe matching layer inside latex glove with surgical povidone-iodine between the outside of the glove and the patient’s skin
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