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Dr. Wei and colleagues present a thorough examination of 
percutaneous gastrostomy techniques, including indications 
and contraindications for gastrostomy tube placements in An 
overview of percutaneous endoscopic gastrostomy tube placement 
in the intensive care unit. This is an important overview 
as research demonstrates critically ill patients benefit 
from aggressive timely care, and the critical care patient 
population represents over 50% of gastrostomy tubes placed 
in the USA (1,2). One percutaneous gastrostomy technique 
in the review, Percutaneous Ultrasound Gastrostomy 
(PUG), is a relatively new technique designed specifically 
for the ICU bedside. This technique has rapidly evolving 
implementation and outcomes research. Understandably, 
the authors requested more rigorous outcomes data on 
PUG, “further studies are needed to explore the safety and 
efficacy of the PUMA-G (PUG) technique in comparison 
to standard PEG technique”, but excluded the latest PUG 
literature available at the time of the review’s publication 
date. Therefore, an updated review of PUG literature is 
detailed below. 

Most importantly, PUG is at least as safe as percutaneous 
endoscopic gastrostomy (PEG) and percutaneous radiologic 
gastrostomy (PRG). Two prospective studies (n=50) have 
shown an equivalent safety profile compared to matched 
retrospective cohorts (3,4). Critical care teams have 
demonstrated decreased time to gastrostomy placement 
for their patients when compared to PEG, decreased ICU 
length of stay (LOS) and immense utility in the COVID-19 

pandemic (5-7). Furthermore, no visceral injuries, such as 
colon or liver injuries seen in PEG, have been reported 
in PUG because proceduralists have real-time ultrasound 
needle visualization throughout gastrostomy tract formation, 
as compared to the blind nature of transillumination in PEG. 
Visceral injury was described as an “unavoidable risk” when 
PEG was developed and first critiqued in the early 1980s (8). 
Ultrasound guidance via PUG now makes visceral injuries 
avoidable in percutaneous gastrostomy. For example, Figure 1  
shows clear tissue planes and the internal balloon catheter 
under magnetic gastropexy. Data from 300 PUG cases were 
compiled and submitted as clinical evidence supporting CE 
Mark, which was granted in May 2021. This data from US 
(under US FDA clearance) and Canadian cases reported no 
visceral injuries while using the PUMA-G System, the device 
used in PUG. 

Dr. Wei and colleagues describe concomitant tracheostomy 
and gastrostomy as the future of advanced critical care 
medicine—“the next logical evolution would be for 
interventional pulmonologists to perform both procedures at 
the same time when indicated. This would minimize the risks 
associated with sedation and paralytics as the two procedures 
can be merged into a single coordinated procedure performed 
by the same physician.” However, this presents significant 
training and credentialing hurdles for critical care physicians 
without endoscopy training. In contrast, any critical care 
physician can be trained and credentialed in percutaneous 
dilation tracheostomy (PDT) and PUG using existing skill sets. 
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Concomitant PDT and PUG, otherwise known as TPUGTM, 
has shown to be safe and efficient, and have been performed 
by critical care physicians, pulmonary critical care physicians, 
interventional pulmonary critical care physicians and neuro-
critical care physicians (6,7).

There are limitations and learning curves to PUG, 
as Dr. Wei and colleagues noted based on early PUG 
literature, but these limitations and learning curves 
are no different than other percutaneous gastrostomy 
techniques. When choosing appropriate cases, PUG 
users are trained to anticipate gastrostomy tract depth 
instead of BMI, as BMI is a poor predictor of gastrostomy 
tract depth. Pre-existing abdominal CAT scans can help 
estimate gastrostomy tract depth, otherwise real-time 
ultrasound can measure gastrostomy tract depth during a 
PUG procedure when magnetic gastropexy is achieved. 
Importantly, the FDA-cleared indications for use do not 
rely on BMI, instead focusing on tract depths <4.5 cm. 
These depths are achievable in the obese population with 
gastric insufflation, and PUG cases have been successfully 
performed in morbidly obese patients of 50+ BMIs. With 
respect to learning curves, critical care physicians with 
PUG experience (and PDT) have reported bedside PUG 
procedure times as short as 8 minutes and TPUG procedure 
times as short as 30 minutes. PUG has also been reduced 
to the minimal staffing level it was designed for, shown 
effective with one physician and one nurse at the bedside. 
TPUGs do require a third provider, typically a respiratory 
therapist and/or second physician (6).

Over 200,000 gastrostomy tubes are placed in the 
USA every year and 50% of gastrostomies placed are in 
the critically ill patient population (1). Meeting this care 
demand requires a safe approach, ubiquitous to all critical 

care environments and critical care physicians. Point of 
care ultrasound is the optimal choice, as it has been safely 
utilized in both bedside tracheostomy and gastrostomy 
(3,4,6,7,9). When appropriately indicated, based upon 
current literature, PUG or TPUG can serve as a primary 
option for safe and timely care for your critically ill patients.
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