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Abstract

Gastrostomy is a common procedure in hospitals and clinics, typically associated
with a low complication rate, and is performed in patients requiring long-term artifi-
cial feeding. In daily clinical practice, uncertainty often arises regarding the potential
futility of some of these procedures, particularly given the poor vital and functional
prognosis of many patients who require them. This study collected data on patients
who underwent gastrostomy between 2020 and 2023 at a tertiary care institution,
aiming to quantify in-hospital mortality and determine the proportion of procedures
deemed futile. Futility in this context was defined as the performance of gastrostomy
in patients with advanced dementia, a persistent vegetative state, or death within
the first week following the procedure. Overall, in-hospital mortality was found to be
13.1%, and 10.4% of gastrostomies were considered futile. Additionally, higher rates
of procedure-related complications and in-hospital deaths were observed during the
COVID-19 pandemic caused by the severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2). A downward trend in futile procedures was noted following the
implementation of an institutional protocol on the subject during the study period.
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ties that reduce life expectancy. Many lack decision-making

capacity, requiring caregivers or medical staff to authorize

Gastrostomy represents one of the artificial feeding options
available for nutritional support in patients with swallowing
difficulties. Alternative approaches include nasoenteric
tubes or total parenteral nutrition. Given the nasal compli-
cations associated with the former and metabolic/vascular
complications of the latter, gastrostomy remains the prefe-
rred long-term management strategy for eligible patients(").
The procedure is typically performed endoscopically with
low complication rates and allows for prolonged use by
either the patient or caregivers after proper training.

A significant proportion of patients undergoing gastros-
tomy present with severe health conditions and comorbidi-
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the procedure when no family representatives are availa-
ble®. In some cases, the patient’s clinical status may be so
critical or their life expectancy so limited that the procedure
could be considered futile, according to the accepted defini-
tion: “treatments that fail to improve patient physiology or
provide any benefit to either the individual or their repre-
sentatives”®). This phenomenon can be assessed by exami-
ning post-procedural survival, as deaths occurring shortly
after gastrostomy (when excluding procedure-related com-
plications) would indicate no clinical benefit was achieved.
In more specific instances, the procedure was performed
despite meeting standardized futility criteria, contradicting
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international medical deontology and Colombia’s medical
ethics code established in Law 23 of 1981

This study aims to analyze in-hospital mortality among
patients undergoing the procedure at a tertiary care insti-
tution during and immediately after the severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2) pandemic
period, while also evaluating potential futility in selected
cases. Additionally, it assesses the impact of an institutional
patient selection protocol for gastrostomy candidates deve-
loped and implemented by the gastroenterology service in
late 2020.

MATERIALS AND METHODS

We conducted a retrospective cohort study based on gas-
trostomy procedure requests performed using any techni-
que between January 2020 and December 2023 at a ter-
tiary care institution. This facility exclusively treats patients
older than 16 years and does not provide care for pregnant
women. From this patient list, we analyzed basic demogra-
phic variables, procedure indications, dates and techniques,
patient location at time of request (hospital ward, intensive
care unit [ICU], outpatient), discharge dates, and in-hospi-
tal mortality. We also collected nutritional variables, creati-
nine levels, and C-reactive protein values. We documented
cases where life expectancy was recorded at procedure
time, functional class, and whether cases were reviewed by
the clinical ethics committee. We registered complications
requiring endoscopic reintervention or gastroenterology
evaluation. Finally, we excluded patients with existing gas-
trostomies (those undergoing device replacement).
Procedure indications were categorized as: SARS-CoV-2
infection, head and neck neoplasms, other gastrointestinal
neoplasms, traumatic brain injury (TBI), cerebrovascular
disease (CVD), advanced dementia (defined as a Clinical
Dementia Rating score of 3®), and “other causes.” This last
category included patients with swallowing disorders from
other morbidities or prolonged orotracheal intubation.
The institutional ethics committee of Clinica CES, in
conjunction with Universidad CES, approved this study.

RESULTS

General Data and Procedure Indications

The medical records department provided a list of 962 gas-
trostomy requests during the study period. After excluding
217 patients undergoing device replacement (not their first
gastrostomy), 56 device removal orders, 14 incorrectly pro-
cessed orders or orders for other procedures, and duplicate
electronic records, we included S19 patients in the final
analysis (Figure 1).

962 gastrostomy requests

between 2020 and 2023
217 device replacemgnts (existing
gastrostomies)
—> 56 removal orders
14 inc_orrectl_y_processed or
misclassified orders
— 156 duplicate records
\

519 included patients

Figure 1. Patient selection flowchart. Image property of the authors.

Forty percent of patients were female. The mean age was
62 years, with 57% of procedures performed while patients
were in the ICU. The most frequent indication was “other
causes” (28.9%), predominantly comprising deconditioning
associated with prolonged ICU stays, followed by SARS-
CoV-2 infection (22%) and cerebrovascular disease (CVD)
(21.2%). Complete data are presented in Table 1 and Figure
2. Eleven gastrostomies (2.11%) were performed in patients
with amyotrophic lateral sclerosis, while 29 patients (5.59%)
underwent the procedure in outpatient settings. Endoscopic
technique was used in 96% of cases, with surgical approach
employed for the remainder. The radiologic gastrostomy
technique described in literature was not performed at our
institution during the study period. Most procedures (87%)
were conducted in endoscopy suites, with the remainder
performed in operating rooms due to anesthetic risk or tech-
nical contraindications for endoscopic approach.

Table 1. Patient Characteristics

Item Variable n (%)

Sex Male 311 (59.90)
Female 208 (40.10)

Mean age + SD (years) 62.4 + 16.4

Procedure technique Endoscopic 498 (95.95)
Surgical 21 (4.05)

Patient location at ICU 299 (57.61)

procedure request Hospital ward/ER 191 (36.80)
Endoscopy suite outpatient 3(0.58)
OR outpatient 26 (5.01)

Indication SARS-CoV-2 117 (21.97)
Non-SARS-CoV-2 402 (78.03)

SD: standard deviation; SARS-CoV-2: severe acute respiratory syndrome
coronavirus 2; ICU: intensive care unit. Table prepared by the authors.
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Swallowing disorder <
1.7%

Other Other causes
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Figure 2. Medical indications for requested gastrostomies. Ca: cancer;
CVD: cerebrovascular disease; HH: hiatal hernia; SARS-CoV-2: severe
acute respiratory syndrome coronavirus 2; TBI: traumatic brain injury.
Image property of the authors.

The unspecified smaller percentages correspond to
patients who shared two or more of the aforementioned
categories, including six patients with advanced dementia.

Among surviving patients, most were discharged home
or with home healthcare services (82.1%). Others were
transferred to other Healthcare Service Provider Institutions
(IPS) specializing in chronic mechanical ventilation patients
(11.5%), while the remainder were referred to other clinics
or hospitals (5.9%). On average, 11 gastrostomies were
requested monthly at the institution, with no increase obser-
ved during SARS-CoV-2 pandemic years, though it became
the primary indication during this period. Twenty-two pro-
cedures (4.2%) were requested for gastric fixation following
surgical hiatal hernia repair (CHH).

Procedure Complications

Procedure-related complications occurred in 7.32% of
cases, most commonly accidental tube removal (36% of
complications), followed by buried bumper syndrome
(31%). Twenty-one percent of affected patients experien-
ced multiple simultaneous complications. Complication
rates averaged 2-3 cases per quarter, except during Q2-Q3
2021 (peak pandemic), with 8 and 6 cases respectively. No
deaths resulted directly from gastrostomy complications.
Complete complication frequencies are shown in Table 2.

In-Hospital Mortality

The overall cohort mortality was 13.1%. When excluding
outpatients, this figure increased to 13.8%. After further
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excluding cases with CHH indications, the in-hospital
mortality rate for nutrition-indicated gastrostomies reached
14%. Among deceased patients, the primary indications for
gastrostomy were SARS-CoV-2 and “other causes” (30.9%
each), followed by cerebrovascular disease (CVD) at 16.2%.

Table 2. Gastrostomy Complications

Complication n (%)
Accidental removal 14 (2.69%)
Buried bumper syndrome 12 (2.31%)
Infection 8 (1.54%)
Bleeding 6 (1.15%)
Gastric/other organ perforation 6 (1.15%)
Multiple simultaneous complications 8 (1.54%)

Tabla elaborada por los autores.

Procedure-specific mortality analysis revealed: SARS-
CoV-2 indication: 18.4% mortality; Traumatic brain injury
(TBI): 16.6% mortality; “Other causes” category: 13%
mortality. The overall mortality rate for non-SARS-CoV-2
cases (excluding CHH procedures) was 12%.

Most deaths (44%) occurred within seven days post-
procedure (Table 3), with 67% of cohort deaths happening
within the first two weeks. Mortality peaked during the first
half of 2021, coinciding with the period of highest SARS-
CoV-2-related hospital occupancy (Figure 3). Of the 68
deceased patients, 54 (78%) were in the intensive care unit
(ICU) at the time of gastrostomy.

Table 3. Deaths by Days Post-Gastrostomy

Days Deaths Percentage
0-6 30 44.1
7-14 16 235
14-20 10 14.7
21-27 4 5.9
28-34 4 5.9
35-41 1 1.5
42-48 1 1.5
49-55 1 1.5
70-76 1 1.5
Total 68 100%

Tabla elaborada por los autores.
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Figure 3. Quarterly mortality counts. Image property of the authors.

Procedure Futility

Documentation of patients’ functional class prior to hospi-
talization and life expectancy in cases of neoplasms or termi-
nal illnesses was notably absent in most medical records. No
cases were presented to the ethics committee for procedure
approval, as confirmed through separate review of institu-
tional ethics committee minutes. Only three gastrostomies
were performed on patients with established permanent
vegetative state diagnoses, confirmed by neurology or neu-
rosurgery specialists. Twenty-one gastrostomies (4.04%)
were performed for advanced dementia indications—all
before 2022, when this diagnosis became standardized as
a futility criterion at the institution. Combining these two
indications with patients who died within one week post-
procedure suggests additional futile interventions.

The cohort included 54 futile procedures (10.4% of
total), with a decreasing trend observed in later study quar-
ters compared to initial periods (Figure 4).

Seventy-one point four percent of patients were unable
to exercise autonomy regarding the procedure decision. In
these cases, informed consent was obtained through patient
caregivers or, in at least one documented case of social aban-
donment, through independent medical judgment. No gas-
trostomies were performed on unidentified patients.

DISCUSSION

This represents the largest study published to date in
Colombia regarding gastrostomies and, more broadly,
bioethical aspects of medical practice. The in-hospital
mortality rate in our cohort aligns with the 2.4% to 23.5%
30-day mortality rates reported in other studies and syste-
matic reviews®®. A global downward trend in these figures
has been documented, likely due to improved patient selec-
tion'?). The quarterly number of gastrostomies remained
stable throughout the four-year follow-up period, despite
the shift in primary indications from SARS-CoV-2 to other
causes during and after the pandemic, as hospital capacity
did not increase during this time. However, procedure
complications occurred more frequently in SARS-CoV-2
patients, potentially due to higher obesity rates in this
population, which increased technical difficulty and likely
multiorgan failure predisposition.

Most deaths occurred within two weeks post-procedure.
This early mortality pattern was previously observed in
Colombia by Dr. Atencio’s study of patients over 60 years
old, which reported 38% mortality within the first month
after gastrostomy'"). This phenomenon was also documen-
ted in a 2004 UK study that recommended implementing
a one-week waiting period after gastrostomy request!.
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Figure 4. Futile procedures by study quarter. Image property of the authors.

This “reflection period” aims to better select patients who
would genuinely benefit from the procedure and avoid
potential futility. While challenging to implement in daily
practice, clinicians are advised to prudently delay the pro-
cedure when patient conditions permit. Following this
approach would allow gastrostomies to be performed on
more stable patients with fewer coagulation disorders and
less psychomotor agitation, thereby reducing complica-
tions. When procedure futility is uncertain, consultation
with the institutional ethics committee is recommended.
Furthermore, bioethical considerations, including poten-
tial futility, should be incorporated into institutional pro-
cedure protocols. For gastrostomies, procedures should be
avoided when no benefit is expected—particularly in cases
of advanced dementia, permanent vegetative state, or life
expectancy under three months!'>!3). Unfortunately, gas-
trostomies for advanced dementia remain common prac-
tice in our setting, representing 30% of procedures in Dr.
Atencio’s study.

Our cohort demonstrated a progressive reduction in
futile gastrostomies, most likely attributable to healthcare
staff adherence to patient selection guidelines disseminated
by the gastroenterology service in late 2020.

The 10.4% futile gastrostomy rate in this cohort may
appear low or insignificant compared to research on new
technologies or medications. For perspective, events
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such as post-ERCP pancreatitis (under 10%), herpes zos-
ter in JAK inhibitor users, peroral endoscopic myotomy
(POEM) failure for achalasia, and lifetime gastric cancer
risk in untreated Helicobacter pylori patients all occur at
rates below 10% yet warrant meta-analyses*!”). While gas-
trostomy represents a routine gastroenterology procedure,
its ethical considerations often receive secondary attention.
Preventing futile procedures simply requires careful con-
sideration of short-term prognosis and clinical scenarios
where no benefit is expected.

The study has several limitations. Its retrospective design
resulted in scarce data regarding futility indicators such as
patients’ prior functional class and life expectancy, which
are not routinely documented in medical records. Data on
post-discharge mortality, subsequent hospitalizations, or
home outcomes were also unavailable. While this study
specifically evaluated in-hospital mortality, these additio-
nal data could help estimate short- to medium-term mor-
tality. Gastrostomy site infection rates are likely underesti-
mated, as complication data were obtained only from cases
requiring endoscopic reintervention or gastroenterology
consultation—services not always requested.

The study’s strengths include its large patient cohort,
comparison between SARS-CoV-2 pandemic and post-
pandemic periods, and demonstration of the impact of
an institutional gastrostomy indication protocol. Future

Original article



research could evaluate mortality prediction scales for
various conditions requiring this procedure to help prevent
futile interventions.

Notably, no medical records mentioned discussions with
patients or caregivers about advance directives or prior
informal expressions of treatment preferences. While insti-
tutional protocols required informed consent for all proce-
dures, no documentation addressed patients’ actual wishes
regarding the procedure. This raises serious concerns about
the ethical framework for obtaining medical intervention
authorizations.

CONCLUSION

Approximately 10% of gastrostomies performed in
the evaluated cohort met standardized futility criteria.
Implementing a 1-2 week waiting period after procedure
recommendation could reduce this percentage. Each insti-
tution should establish its own protocol regarding procedu-
ral futility or an ethics committee to provide guidance on

Table 4. Recommendations to Avoid Futility in Gastrostomy Requests

this matter. Table 4 presents recommendations for impro-
ved patient selection for gastrostomy, based on bioethical
and legal considerations of this issue!®).
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Step Note

1. Confirm medical indication for - Avoid futile indications

procedure - Implement 1-2 week “reflection period”

2. Inquire about patient’s concept of - Remember, dignity interpretations are individual

quality of life - Base decisions on patient's own quality of life standards

3. Obtain informed consent - Ask about advance directives, prior informal expressions, or surrogate consent. In most cases, “medical

best judgment” alone is unnecessary

4. Perform and re-evaluate indication - Previous decisions can be reversed if the assessment changes

Table prepared by the authors.
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