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Abstract
Background: The study aimed to assess complications after gastrostomy (GTT) performance using different 
techniques and the impact on the survival of patients with advanced cancer in exclusive palliative care.
Patients and methods: Retrospective study with patients using gastrostomies, hospitalized in the 
oncology palliative care unit, where complications of the procedure were evaluated according to  
the period of occurrence and case severity.
Results: A total of 47 patients participated, being 83% male. Surgical gastrostomy was performed in 
17%, radio intervention in 51.1%, and endoscopy in 31.9%. At the time of GTT indication, functional 
capacity by Karnofsky Performance Status (KPS) was different between groups and 87.5% of patients 
eligible for surgery had KPS ≥ 60%. On the date scheduled for GTT via surgery, only 50% of patients had  
KPS ≥ 60% and at that time no difference in KPS was observed between the types of intervention. The 
most frequent complications were abdominal pain and extravasation of the diet. There was no difference 
in terms of complications regarding the type of technique chosen; however, individuals who submitted 
to radio intervention had a greater 30-day survival. C-reactive protein (CRP) > 10 mg/dL, Modified 
Glasgow Prognostic Score (mGPS) ≥ 1, and the presence of comorbidities were independent predictors 
of poorer survival.
Conclusions: These findings are consistent with those reported in the literature regarding complications, 
regardless of the technique selected. Strategies should be designed to reduce the interval between the 
indication and the performance of the procedure, to preserve the functionality of those patients with 
a recognized limited survival, and to obtain better benefits from this intervention.
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Introduction

Patients with advanced cancer experience an in-
tense systemic inflammatory response, which plays 
an important role in disease progression and symp-
toms including pain, hyporexia, and dysphagia. The 
association of these symptoms with the inflammatory 
status and the tumor progression itself contributes to 
the fact that most patients with advanced cancer in 
exclusive palliative care have their nutritional status 
impaired and consequently have a shorter survival [1].

Exacerbated systemic inflammation, triggered by 
the disease and produced by the tumor itself, along 
with impaired nutritional status, which leads to de-
creased skeletal muscle mass, reduced physical and 
motor capacity, and increased fatigue, are factors 
that significantly impact overall function [2]. These 
factors have been recognized in the medical literature 
as valuable indicators in clinical practice [1, 3, 4]. Fur-
thermore, prognostic evaluation can help mitigate the 
risks associated with ineffective and excessive cancer 
treatments [4].

Enteral nutritional therapy (ENT) is considered 
a therapeutic tool in cases where patients’ oral inge-
stion is precluded due to mechanical reasons or when 
their intake capacity is below 60% for two weeks [5]. 
Enteral nutritional therapy’s purpose is to restore or 
maintain the nutritional status or improve or prevent 
symptoms related to malnutrition such as weakness, 
nausea, depression, irritability, loss of concentration, 
and emotional effects [6]. However, this indication 
for patients with advanced cancer in palliative care is 
not simple and is not an isolated decision, requiring 
a reflection from a clinical and bioethical point of view, 
and is further considered a complex and controversial 
issue [7, 8].

In situations where patients require long-term 
ENT, gastrostomies (GTT) may be employed to provide 
nutritional support. Gastrostomy involves inserting 
a tube into the stomach through the abdominal wall, 
and this can be done surgically or through percuta-
neous endoscopy gastrostomy (PEG) or radiologically 
inserted gastrostomy (RIG).

GTT-related complications can be divided into early 
and late complications according to the time of occu-
rrence, to distinguish potential problems associated 
with the performance of the procedure or the use 
of the tube. They can also be classified according to 
severity into minor and major complications [6]. There 
are only a few studies in the literature on nutritional 
therapy in advanced cancer patients who received 
palliative care and inconsistencies have been observed 
in the indication of enteral diet and in the procedure 
performed to establish the GTT (via endoscopy, sur-

gery, or radio intervention). Thus, the objective of this 
study was to evaluate complications after performing 
GTT using different techniques for alternative feeding 
and the impact on the survival of patients with advan-
ced cancer in exclusive palliative care.

Patients and methods

This was a descriptive, longitudinal, retrospective 
study with a quantitative approach, having as its field 
of application a hospital unit for exclusive oncological 
patients under palliative care, located in the city of 
Rio de Janeiro, Brazil.

In-patients aged 18 years or over, of both genders, 
diagnosed with advanced-stage malignant tumors, 
previously subjected to treatment, regardless of tumor 
location, and undergoing GTT placement for diet 
enteral infusion between January 2019 and Decem-
ber 2020 were included. Patients undergoing GTT 
placement for gastric decompression were excluded. 
Demographic information, diagnosis, metastases, 
comorbidities, functionality, inflammation and pro-
gnostic biomarkers, GTT indications, presence of tra-
cheostomy, and post-procedure complications were 
retrieved from the medical records.

Karnofsky Performance Status (KPS) on the day of 
GTT indication and the day of the procedure was used 
to assess the functional capacity of patients, ranging 
from 0 to 100% with 10% increments between them; 
each increase describes the level at which patients 
can carry out their daily activities independently. 
For example, a score of 30% describes a poorly able 
patient with an indication for hospitalization [9]. The 
modified Glasgow Prognostic Score (mGPS) evaluated 
the inflammatory status, through serum albumin  
(< 3.5 g/dL) and C-reactive protein (CRP) (> 10 mg/dL) 
values, up to 15 days before the start of the ENT. 
The mGPS was classified as 2 if the albumin and CRP 
concentrations were < 3.5 mg/dL and > 10 mg/dL 
respectively; it was classified as 1 for albumin le-
vels ≥ 3.5 mg/dL and CRP > 10 mg/dL; and mGPS was 
set at 0 if CRP was ≤ 10 mg/dL. Thus, the higher the 
mGPS the greater the inflammatory response [10]. 
When patients’ serum CRP and albumin values were 
not available, those patients were excluded from the 
survey. These variables were analyzed in isolation with 
the same reference parameters [11].

Complications of GTTs were distributed according 
to the period of occurrence, that is, early complica-
tions, were those that occurred up to five days after 
the placement of the ancillary feeding route device, 
and late complications were those that occurred five 
days or greater after the procedure. Complications 
were classified according to severity as minor when 
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they were mild and were transient and controllable 
by the implementation of simple measures. Minor 
complications include abdominal pain, ostium in-
fection, incision dehiscence, catheter occlusion or 
displacement/disintegration, gastroparesis, fullness 
after feeding, and nausea or vomiting. More serious 
complications include severe symptoms, potentially 
dangerous complications, or conditions that require 
the cooperation of professionals outside the unit like 
peritonitis, external extravasation, massive hemor-
rhages, bronchial aspiration, pneumoperitoneum, 
septic shock, tube extrusion, severe local infection, 
and severe abdominal pain [6, 12].

Discharge or death outcome was assessed up to 
90 days after the procedure. The calculated survival 
was set until death or cut-off, that is, patients who 
remained alive after 90 days of the procedure consti-
tuted the cut-off point. Data were analyzed using the 
IBM SPSS Statistics program, version 20. The Shapi-
ro–Wilk test was performed to assess the distribution 
of variables. Descriptive analysis was presented in per-
centages for the categorical variables and as mean and 
standard deviation or median with interquartile range 
(IQR) for continuous variables.

The association between categorical variables was 
assessed using Fisher’s exact test. Survival analysis 
was performed using the Kaplan–Meier curve and 
the log-rank test, used to compare survival curves 
according to the type of GTT. In addition, the Cox 
proportional hazards model was used to estimate 
fatal risk factors. All the analyses with p ≤ 0.20 in the 
univariate analysis were included in the multivariate 
analysis. The final model was obtained through the 
backward procedure and considered statistically si-
gnificant when p < 0.05.

This work was prepared in compliance with the 
Regulatory Guidelines and Norms for Human Rese-
arch (CNS resolution 466/12) and approved by the 
Research Ethics Committee of the Institution (CAAE: 
40143920.4.0000.5274).

Results

The sample consisted of 47 patients. Radiologically 
inserted gastrostomy was performed in 24 patients, 
PEG in 15, and surgically in 8. At the time GTT was 
indicated to the patients, 23 out of 47 individuals had 
KPS ≥ 60%, 20 had KPS between 40% and 50%, and 
4 had KPS < 40%. However, on the day GTT was per-
formed, there were 8 patients presenting KPS < 40%. 
The interval between GTT indication and procedure 
performance was 13 days (IQR: 6–21). The mGPS was 
calculated in 37 patients, among 24 had mGPS 0.  
The mean value of serum albumin observed in the 

sample was 3.49 ± 0.08 g/dL and the median CRP 
was 6.87 mg/dL (IQR: 3.87–14.29) (Table 1). The 
median 90-day survival of the sample was 54 (IQI: 
17–90) days and, at the end of the follow-up period, 
13 patients were alive.

Table 1. Clinical and pathological characteristics of 
patients on enteral nutrition by gastrostomy with 
advanced cancer in palliative care

Variables N [%]

Gender

Male 39 (83)

Female 8 (17)

Age

< 60 years 24 (51.1)

≥ 60 years 23 (48.9)

Comorbidities

No 28 (59.6)

Yes 19 (40.4)

Prophylactic antibiotic therapy

No 41 (87.2)

Yes 6 (12.8)

Tumor location

Head and neck 39 (83)

Others (gastrointestinal tract, neuro, 
gynecological)

8 (17)

mGPS n = 37

mGPS 0 24 (64.9)

mGPS 1 or 2 13 (35.1)

Albumin

Albumin ≥ 3.5 g/dL 25 (53.0)

Albumin < 3.5 g/dL 22 (47.0)

CRP (n = 37)

CRP ≤ 10.0 mg/dL 24 (64.9)

CRP > 10.0 mg/dL 13 (35.1)

Tracheostomy

No 25 (53.2)

Yes 22 (46.8)

Motives for gastrostomy

Total dysphagia 22 (46.8)

Partial dysphagia 23 (48.9)

Lowering of the level of consciousness 2 (4.3)

Type of gastrostomy tube

RIG 24 (51.1)

PEG 15 (31.9)

Surgical 8 (17)
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In 27 individuals complications after the procedure 
did not develop. Among the 20 patients who had 
complications, some patients had more than one type 
of complication: 10 early complications were found, 
and 11 late complications were experienced. The 
frequency of complications was also classified in terms 
of severity, with 15 being mild and 13 being severe.

Concerning early complications, the frequency 
of abdominal pain, requiring analgesia or opioids, 
was 23.7%, followed by dietary extravasation with 
19% frequency. In addition, ostium infection, nausea, 
and catheter displacement occurred in 9.5% of the 
patients. Finally, severe abdominal pain, vomiting, 
pneumoperitoneum, gastroparesis, catheter fullness, 
and occlusion had a 4.8% frequency each (Figure 1).

Among the late complications (Figure 2), the most 
frequent was extravasation of the diet (36.8%), followed 
by abdominal pain (15.8%), ostium infection, nausea, 
and vomiting (10.5% each), and dehiscence, gastropa-
resis, and hemorrhage (5.3% each). Regarding minor 
complications (Figure 3), abdominal pain was the most 
frequent (32%), followed by ostium infection (16%),  
nausea and vomiting (12%, each), and catheter displa-
cement and gastroparesis (8%, each). Catheter occ-
lusion, dehiscence, and fullness were less frequent 
(4% each). Finally, among the major complications 
(Figure 4), extravasation stands out as the most fre
quent complication (76.9%), followed by hemorrhage, 
pneumoperitoneum, and severe abdominal pain (7.7% 
each). Catheter disintegration, peritonitis, bronchial 
aspiration, septic shock, severe local infection, and 
tube extrusion were not seen in any patient.

The clinical outcomes of patients who underwent 
GTT with a 90-day follow-up are presented in Table 2  
After the initial 30 days, 68.1% (n = 32) of patients 
who underwent the procedure survived. At the 60-day 
mark, this percentage decreased to 46.8% (n = 22), 
and at 90 days, it further declined to 27.6% (n = 13). 
In the first 30 days following the procedure, the RIG 
group had a death rate of 12.5% (n = 3), which was 
significantly different from other groups (p = 0.01), 
though it is impossible to assert that any type of 
gastrostomy had an impact on survival in this study. 
When considering complications (early, late, minor, 
and major), no significant differences were observed 
in relation to the technique employed. In summary, 
although there were no notable differences in com-
plications based on the type of GTT used, there was 
a significant difference in survival rates at the 30-day 
mark among the different groups about the tech-
nique adopted.

Table 1. cd. Clinical and pathological characteristics 
of patients on enteral nutrition by gastrostomy 
with advanced cancer in palliative care

Variables N [%]

KPS on the day of the indication of gastrostomy

60% 23(48.9)

40–50% 20 (42.6)

< 40% 4 (8.5)

KPS on the day of gastrostomy

60% 19 (40.4)

40–50% 20 (42.6)

< 40% 8 (17)

Complications*

No 27 (57.4)

Yes 20 (42.6)

KPS — Karnofsky Performance Status; PEG — percutaneous endoscopic 
gastrostomy; RIG — radiologically inserted gastrostomy 
* Some patients had more than one complication

Figure 1. Frequency of early complications
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Regarding functional capacity at the time of GTT 
indication and on the day of GTT performance, there 
was a significant difference (p = 0.01) in KPS at the 
time of indication between the different techniques 
(Table 3). The Cox univariate regression model sugge-
sted as independent predictors of lower survival: CRP 
values > 10 mg/dL, mGPS ≥ 1, and the presence of 
comorbidities (Table 4).

Discussion

The present study evaluated the complications 
after performing GTT in advanced cancer patients 

using different techniques such as RIG, surgical, or 
PEG. The laparoscopic technique was introduced in the 
early 1990s [13]. The PEG method was first described 
in 1980 by Gauderer and Ponsky, and the RIG method 
in 1981 by Preshaw, the last two being associated 
with low complication rates [14]. When compared to 
surgical placement, PEG is normally faster and cheaper 
and does not require general anesthesia. However, 
the surgical technique is still a method used in cases 
where there is a need, such as in total obstruction of 
the esophagus [15]. The main findings showed that 
there was no significant difference in terms of com-
plications in relation to the type of GTT performed.

Figure 2. Frequency of late complications
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Figure 3. Frequency of minor complications
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In the present study, 20 patients (42.6%) evolved 
with complications, which is consistent with a study 
by Rustom et al. [15] who compared techniques via 
PEG (n = 40), surgical (n = 10), and RIG (n = 28) 
in 78 patients with head and neck malignancies 
and showed that 36 (46%) developed complications, 
among which 23% (n = 18) had early and 22% late 

complications. However, in terms of severity, they  
found more minor complications (41%; n = 32) than in 
the present sample, and fewer major complications 
(5%; n = 4). Among the smallest complications, the  
authors highlighted superficial cellulitis, catheter 
displacement, and peristomal leakage. Concerning the 
major complications, patients evolved with peritonitis 

Table 2. Clinical outcomes (discharge or death and complications after gastrostomy)

Variables RIG PEG Surgical p-value

Death in 30 days 0.01

No 21 (87.5) 7 (46.7) 4 (50)

Yes 3 (12.5) 8 (53.3) 4 (50)

Death in 60 days 0.9

No 12 (50.0) 7 (46.7) 3 (37.5)

Yes 12 (50.0) 8 (53.3) 5 (62.5)

Death in 90 days 0.6

No 8 (33.3) 4 (26.7) 1 (25.5)

Yes 16 (66.7) 11 (73.3) 7 (87.5)

Early complications 0.2

No 18 (75.0) 14 (93.3) 5 (62.5)

Yes 6 (25.0) 1 (6.7) 3 (37.5)

Late complications 0.6

No 19 (79.2) 12 (80.0) 5 (62.5)

Yes 5 (20.8) 3 (20.0) 3 (37.5)

Minor complications 0.3

No 16 (66.7) 12 (80) 4 (50)

Yes 8 (33.3) 3 (20) 4 (50)

Major complications 0.3

No 18 (75) 12 (80) 4 (50)

Yes 6 (25) 3 (20) 4 (50)

KPS — Karnofsky Performance Status; PEG — percutaneous endoscopic gastrostomy; RIG — radiologically inserted gastrostomy

Figure 4. Frequency of major complications
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and bronchopneumonia. The three methods led to 
similar results in the number of minor complications 
and patients’ treatment consisted of prophylactic 
antibiotic therapy [15]. In the present findings, there 
were no complications such as peritonitis or bron-
chopneumonia.

Another study that assessed 760 procedures per-
formed by PEG or RIG in adults, whose most com-
mon indications were head and neck malignancies, 
followed by stroke and amyotrophic lateral sclerosis,  
found tube-associated complications, both early com- 
plications (PEG: 2.7% vs. RIG: 26.4%) and late  
complications (PEG: 8.6% vs. RIG: 31.5%); they were 
less frequent in patients who underwent PEG [16]. The 
present study showed early complication rates similar 

to those found by Strijbos et al. [16] via RIG (25%) and 
higher via PEG (6.7%), and lower rates of late com-
plications via RIG (20.8%) and higher via PEG (20%).

In the present sample, regarding early and late 
complications, abdominal pain and extravasation 
of the diet through the GTT ostium were the most 
prevalent. The occurrence of abdominal pain is under-
standable due to manipulation and the very location 
of the procedure. A review that evaluated the indica-
tions, care, and complications of PEG described that 
such extravasation can be explained by the loss of 
stoma compression that occurs a few days after the 
GTT is performed and may be associated with a lar-
ger than expected incision or also by the delay in the 
production of granulation tissue in the area, especially  

Table 4. Cox’s regression model for survival of patients who underwent gastrostomy

Univariate (n = 47) Multivariate (n = 37)

Variables HR (95% CI) p-value HR (95% CI) p-value

Head and neck tumor 0.486 (0.21–1.12) 0.1

Comorbidity 2.54 (1.27–5.06) 0.01 3.50 (1.55–7.90) 0.00

mGPS ≥ 1 (n = 37) 2.89 (1.34–6.24) 0.01 3.50 (1.55–7.90) 0.00

Albumin < 3.5 g/dL 1.79 (0.91–3.53) 0.1

CRP >10 mg/dL (n = 37) 2.89 (1.33–6.24) 0.01 2.60 (1.10–6.13) 0.03

KPS ≤ 40 2.85 (1.09–7.45) 0.3

Early complications 1.25 (0.56–2.78) 0.6

Late complications 1.23 (0.55–2.75) 0.6

Minor complications 1.30 (0.67–2.78) 0.4

Major complications 1.97 (0.94–4.10) 0.1

Age ≥ 60 1.14 (0.58–2.24) 0.7

Type of Gastrostomy

PEG 1.49 (0.69–3.22) 0.3

Surgical 1.99 (0.81–4.87) 0.1

CI — confidence interval; CRP — C-reactive protein; HR — hazard ratio; KPS — Karnofsky Performance Status; mGPS — Modified Glasgow Prognostic 
Score; PEG — percutaneous endoscopic gastrostomy; a covariate linearly dependent on CRP

Table 3. Functional capacity at indication and on the day of the GTT procedure

Variables RIG PEG Surgical p-value

KPS on the day of the indication of gastrostomy 0.01

≥ 60% 11 (45.8) 5 (33.3) 7 (87.5)

40–50% 13 (54.2) 6 (40) 1 (12.5)

< 40% 0 (0) 4 (26.7) 0 (0)

KPS on the day of gastrostomy 0.2

≥ 60% 12 (50) 3 (20) 4 (50)

40–50% 10 (41.7) 7 (46.7) 3 (37.5)

< 40% 2 (8.3) 5 (33.3) 1 (12.5)

KPS — Karnofsky Performance Status; PEG — percutaneous endoscopic gastrostomy; RIG — radiologically inserted gastrostomy
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in immunosuppressed, malnourished or diabetic pa-
tients. The extravasation can also occur as a result of 
excessively high volumes of diet or even through its 
administration at a very fast rate [17].

Regarding severity, minor, and major complica-
tions, no difference was observed in the present study 
in relation to the type of GTT. The rate of complications 
(major and minor) of PEG varies from 0.4% to 22.5% 
of cases, with minor complications being three times 
more frequent, and of RIG from 13 to 43% [18, 19]. 
In the present study, the authors observed similar 
results comparing the two methods (PEG and RIG): 
major complications (RIG: 46.1% vs. PEG: 23.1%) 
and minor complications (RIG: 53.3% vs. PEG: 20%). 
Complications were more prevalent in the RIG group.

One of the minor complications observed in this 
study was ostium infection in 16% of the cases, cor-
roborating the work by Villalba et al. [17] who found 
rates of stoma infection in the placement via PEG be-
tween 5% and 25%. Regarding major complications, 
extravasation was the most prevalent. In the group 
that underwent PEG, major complications were seen 
in 20% of the individuals, which confirms the results 
of Villalba et al. study [17] in which PEG was a safe 
technique, with no higher rates of major complica-
tions than 22%. On the other hand, another study 
that evaluated the indications and complications of 
GTT by PEG in 142 patients with advanced head and 
neck malignancy identified 17% of minor complica-
tions and 7% of major complications [20], rates lower 
than those found in the present study.

Regarding functional capacity, measured by KPS, 
at the time of GTT indication, most patients (87.5%) 
with an indication for the surgical procedure had 
KPS ≥ 60%, and there was a significant difference 
between the groups (p < 0.01), indicating that indi-
viduals with better functionality had more favorable 
conditions to undergo a more invasive surgical proce-
dure. On the day scheduled for GTT, this difference in 
functional capacity was no longer observed between 
the types of intervention, which suggests that the time 
interval between the indication and the performance 
of the procedure may be sufficient for the decline of 
functionality, which constitutes one of the main signs 
of prognosis for palliative care. The KPS, a numerical 
scale created in 1948 by Karnofsky and Burchena to 
measure the degree of patient activity and depen-
dence on medical care, has been widely used for the 
general assessment of cancer patients and is used to 
quantify the status of individuals concerning the de-
gree of independence to perform daily activities and 
self-care. The method ranges from 100 to 10, with 
100 representing no limitation and 10, imminent risk 
of death [21].

In terms of mGPS, 35.1% of patients had mGPS 
greater than or equal to 1, and 64.9% had mGPS 0.  
There was no difference between the samples con-
cerning the type of GTT. However, the patients who 
had a better prognosis for the indication of ancillary 
food route procedure were the majority. GTT is the 
best option for long-term enteral nutrition [22], so it is 
important to have resources that help in determining 
the prognosis and, thus, guide a timely indication, 
especially in the case of patients with a recognized 
limited life expectancy. Although no association was 
seen between mGPS and type of GTT, there was a cor-
relation between lower survival rate and mGPS ≥ 1, 
CRP > 10, and the presence of comorbidities (Table 4).  
A meta-analysis that examined the role of the sys-
temic inflammatory response in predicting outco-
mes in patients with advanced inoperable cancer,  
assessed isolated markers such as albumin and CRP in 
addition to EPG and considered those as independent 
prognostic values across all tumor types and locations 
[11]. The importance of individualizing each case and 
observing the isolated and aggregated parameters for 
adequate decision-making is highlighted.

According to the literature, complications occur 
mainly in the elderly, in individuals with pathologies, 
malnourished and with a history of bronchospasm 
or infection [17], low weight, advanced cancer, and 
neurological disorders which are predictors of com-
plications [23]. Cachexia is a significant contributor 
to morbidity and mortality, particularly in the field 
of oncology. It affects more than 50% of cancer pa-
tients, with the prevalence increasing to around 80% 
when the cancer involves the head-neck region or the 
gastrointestinal tract [24]. Patients starting on Home 
Artificial Nutrition (HAN) in the pre-cachexia stage had 
a mean survival time of 28.7 ± 35.9 weeks. In compari-
son, patients in the cachexia stage had a mean survival 
time of 17.1 ± 20.3 weeks, while patients in refractory 
cachexia had a mean survival time of 11.9 ± 13.8 weeks 
[24]. In the present findings, there was a correlation 
between a lower survival rate and mGPS ≥ 1, CRP > 10, 
and the presence of comorbidities, which suggests 
a worse inflammatory state. It is noteworthy that most 
patients who arrive at the exclusive palliative care 
unit already have an impaired nutritional status, with 
cachexia or refractory cachexia, which contributes to 
reduced survival.

A study that analyzed complications after PEG 
in patients with head and neck cancer, esophageal 
cancer, neurological diseases, and others, comparing 
the mortality of patients with cancer and with neu-
rological disorders, reported a significantly higher 
proportion of neurological patients who died within 
24 weeks than cancer patients (60.0% vs. 27.7%,  
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respectively, p = 0.00, n = 100). The 30-day mortality 
in patients with malignancy was much lower than in 
patients with neurological disorders (4.6% vs. 14.3%, 
respectively); however, this was not statistically signi-
ficant due to the small number of patients in each 
time interval [23].

Regarding the outcome, a 30-day mortality rate 
of 53.3% was found in the PEG group, 12.5% in the 
RIG group, and 50% in the surgery group. These rates 
are not in line with the results reported by Strijbos 
et al. [16], who found mortality at 30 days of 10.7%  
in the PEG technique and 5.1% in the RIG technique. In 
the work of these authors, stroke was associated with 
higher 30-day mortality and major complications did 
not differ in connection with the type of technique.

The present findings showed that there was no 
significant difference in complications in relation to 
the type of GTT performed, but a difference in survival 
rates at the 30-day mark. While it may seem contra-
dictory it’s important to note that complications and 
survival are separate outcomes that can be influenced 
by different factors.

The lack of significant difference in complications 
could suggest that the occurrence and severity of 
complications were similar across the different tech-
niques of GTT used. This indicates that the potential 
risks and challenges associated with the procedures 
themselves were comparable. On the other hand, the 
difference in 30-day survival rates could be attribu-
ted to various factors unrelated to the occurrence of 
complications. Factors such as patient characteristics, 
underlying health conditions, and disease progression 
can all contribute to differences in survival outco-
mes. It’s possible that these factors played a more 
prominent role in influencing survival within the initial 
30-day period than the occurrence of complications.

A limitation of the study is the fact that it was 
carried out in a single center; in addition, the type 
of study (retrospective), the relatively small sample 
size, and the collection of secondary data are also 
limitations. However, aspects related to the use of 
ancillary feeding routes were presented with different 
GTT techniques. More studies with this population are 
required to confirm these findings.

Conclusions

In the findings regarding complications, there 
was no difference concerning the type of technique 
selected; although individuals undergoing RIG had 
a significant difference in 30-day survival, it is not 
possible to assert that there was an impact on survi-
val due to the limited number of patients. There was 
an association between CRP > 10 mg/dL, mGPS ≥ 1, 

and the presence of comorbidities after GTT, with 
lower survival. Because of the reduction of the 
KPS, it is necessary to devise strategies to reduce 
the time interval between the indication and the 
performance of the procedure so that patients with 
limited life expectancy can benefit from this type 
of intervention.

As far as it was possible to verify, no study re-
viewed complications in cancer patients in exclusive 
palliative care, which characterizes the originality of 
the present work and the contribution of this rese-
arch. This observational study aimed to describe the 
subject, recognizing that Brazil ranks 79th in terms of 
palliative care [25], it is evident that more compre-
hensive studies of the topic are needed. The decision 
to perform a GTT should be considered carefully and 
is as important as evaluating clinical and laboratory 
parameters to consider whether the procedure will 
improve the individual’s quality of life, the main ob-
jective of palliative care.

Article information and declarations

Acknowledgments
The authors are deeply thankful to the editor and 
reviewers for their valuable suggestions to improve 
the quality of the paper.

Data availability statement
The datasets generated and analyzed which support 
the conclusion of this study are included in this paper.

Ethics statement
This work was prepared in compliance with the Re-
gulatory Guidelines and Norms for Human Research 
(CNS resolution 466/12) and approved by the Instituto 
Nacional de Câncer Research Ethics Committee (CAAE: 
40143920.4.0000.5274). This manuscript does not 
contain any person’s data in any form.

Author contributions
Study design and planning were developed by TMS, 
BDW, RSS, and MFC. Data collection and analysis were 
performed by TMS, BDW, and RSS. The interpretation, 
writing, and critical review of the content was the 
responsibility of the four authors. All authors read 
and approved the final manuscript.

Conflict of interest
The authors declare that they do not have conflic-
ting interests.

Funding
None.



Palliative Medicine in Practice

www.journals.viamedica.pl/palliative_medicine_in_practice10

Supplementary material
None.

References
1.	 Souza Cunha M, Wiegert EV, Calixto-Lima L, et al. Relation-

ship of nutritional status and inflammation with survival in 
patients with advanced cancer in palliative care. Nutrition. 
2018; (51–52): 98–103, doi: 10.1016/j.nut.2017.12.004, 
indexed in Pubmed: 29625409.

2.	 Ministério da Saúde. National Consensus Nutrition Onco-
logy — second edition. rev. ampl. atual. Rio de Janeiro: 
INCA. 2015; 182.

3.	 Silva GA, Wiegert EV, Calixto-Lima L, et al. Clinical utility 
of the modified Glasgow Prognostic Score to classify 
cachexia in patients with advanced cancer in palliative 
care. Clin Nutr. 2020; 39(5): 1587–1592, doi: 10.1016/j.
clnu.2019.07.002, indexed in Pubmed: 31377013.

4.	 Hui D. Prognostication of survival in patients with advanced 
cancer: predicting the unpredictable? Cancer Control. 2015; 
22(4): 489–497, doi:  10.1177/107327481502200415,  
indexed in Pubmed: 26678976.

5.	 Arends J, Bachmann P, Baracos V, et al. ESPEN guidelines 
on nutrition in cancer patients. Clin Nutr. 2017; 36(1): 
11–48, doi: 10.1016/j.clnu.2016.07.015, indexed in Pub-
med: 27637832.

6.	 Gonçalves F, Mozes M, Saraiva I, et al. Gastrostomies 
in palliative care. Support Care Cancer. 2006; 14(11): 
1147–1151, doi:  10.1007/s00520-006-0045-6, indexed 
in Pubmed: 16625334.

7.	 Loyolla VCL, Pessini L, Bottoni A, et al. Enteral Nutrition 
therapy in cancer patients under paliative care: a bioethics 
analysis. Saúde Ética Justiça. 2011; 16(1): 47–59.

8.	 Castro JMF, Frangella VS, Hamada MT. Agreements and disa-
greements on indication and continuity of enteral nutritional 
therapy in palliative care patients with non-communicable 
diseases. ABCS Health Sciences. 2017; 42(1): 55–59.

9.	 Mor V, Laliberte L, Morris J, et al. The Karnofsky performan-
ce status scale: An examination of its reliability and validity 
in a research setting. Cancer. 1984; 53(9): 2002–2007, 
indexed in Pubmed: 6704925.

10.	 McMillan DC, Crozier JEM, Canna K, et al. Evaluation of 
an inflammation-based prognostic score (GPS) in patients 
undergoing resection for colon and rectal cancer. Int  
J Colorectal Dis. 2007; 22(8): 881–886, doi: 10.1007/s00384-
006-0259-6, indexed in Pubmed: 17245566.

11.	 Dolan RD, McSorley ST, Horgan PG, et al. The role of the 
systemic inflammatory response in predicting outcomes 
in patients with advanced inoperable cancer: Systematic 
review and meta-analysis. Crit Rev Oncol Hematol. 2017; 
116: 134–146, doi: 10.1016/j.critrevonc.2017.06.002, in-
dexed in Pubmed: 28693795.

12.	 Tyng CJ, Santos EF, Guerra LF, et al. Computed tomo-
graphy-guided percutaneous gastrostomy: initial experien-
ce at a cancer center. Radiol Bras. 2017; 50(2): 109–114, 
doi:  10.1590/0100-3984.2015.0219, indexed in Pub-
med: 28428654.

13.	 Edelman DS, Unger SW, Russin DR, et al. Laparoscopic 
gastrostomy. Surg Laparosc Endosc. 1991; 1(4): 251–253, 
indexed in Pubmed: 1669415.

14.	 Vidhya C, Phoebe D, Dhina C, et al. Percutaneous endo-
scopic gastrostomy (PEG) versus radiologically inserted 

gastrostomy (RIG): A comparison of outcomes at an Au-
stralian teaching hospital. Clin Nutr ESPEN. 2018; 23: 
136–140, doi: 10.1016/j.clnesp.2017.10.014, indexed in 
Pubmed: 29460789.

15.	 Rustom IK, Jebreel A, Tayyab M, et al. Percutaneo-
us endoscopic, radiological and surgical gastrosto-
my tubes: a comparison study in head and neck can-
cer patients. J Laryngol Otol. 2006; 120(6): 463–466, 
doi:  10.1017/S0022215106000661, indexed in Pub-
med: 16772054.

16.	 Strijbos D, Keszthelyi D, Gilissen LPL, et al. Percutaneous  
endoscopic versus radiologic gastrostomy for enteral  
feeding: a retrospective analysis on outcomes and com-
plications. Endosc Int Open. 2019; 7(11): E1487–E1495, 
doi: 10.1055/a-0953-1524, indexed in Pubmed: 31673622.

17.	 Villalba CM, Rodríguez JV, Sánchez FG. Percutaneous 
endoscopic gastrostomy. Indications, care and com-
plications. Med Clin (Barc). 2019; 152(6): 229–236, 
doi: 10.1016/j.medcle.2019.01.012.

18.	 Cyrany J, Rejchrt S, Kopacova M. Buried bumper syn-
drome: a complication of percutaneous endoscopic 
gastrostomy. World J Gastroenterol. 2016; 22(2): 
618–627, doi:  10.3748/wjg.v22.i2.618, indexed in Pub-
med: 26811611.

19.	 Itkin M, DeLegge MH, Fang JC, et al. Multidisciplinary 
practical guidelines for gastrointestinal access for en-
teral nutrition and decompression from the Society of 
Interventional Radiology and American Gastroenterolo-
gical Association (AGA) Institute, with endorsement by 
Canadian Interventional Radiological Association (CIRA) 
and Cardiovascular and Interventional Radiological So-
ciety of Europe (CIRSE). Gastroenterology. 2011; 141(2): 
742–765, doi: 10.1053/j.gastro.2011.06.001, indexed in 
Pubmed: 21820533.

20.	 Zuercher BF, Grosjean P, Monnier P. Percutaneous endoscopic 
gastrostomy in head and neck cancer patients: indications, 
techniques, complications and results. Eur Arch Otorhinola-
ryngol. 2011; 268(4): 623–629, doi: 10.1007/s00405-010-
1412-y, indexed in Pubmed: 21046412.

21.	 Yates JW, Chalmer B, McKegney FP. Evaluation of patients 
with advanced cancer using the Karnofsky performance 
status. Cancer. 1980; 45(8): 2220–2224, indexed in Pub-
med: 7370963.

22.	 Muñoz–Dávila MJ, Ruipera JMX, Guirão GY, et al. Gastro-
stomy tubes: indications and infectious complications 
in a tertiary hospital. Rev Esp Quimioter. 2017; 30(5): 
334–340, indexed in Pubmed: 28803460.

23.	 Schneider AS, Schettler A, Markowski A, et al. Compli-
cation and mortality rate after percutaneous endoscopic 
gastrostomy are low and indication-dependent. Scand  
J Gastroenterol. 2014; 49(7): 891–898, doi: 10.3109/00365 
521.2014.916343, indexed in Pubmed: 24896841.

24.	 Ruggeri E, Giannantonio M, Agostini F, et al. Home artifi-
cial nutrition in palliative care cancer patients: Impact on 
survival and performance status. Clin Nutr. 2020; 39(11): 
3346–3353, doi: 10.1016/j.clnu.2020.02.021, indexed in 
Pubmed: 32143890.

25.	 Finkelstein EA, Bhadelia A, Goh C, et al. Cross country 
comparison of expert assessments of the quality of death 
and dying 2021. J Pain Symptom Manage. 2022; 63(4): 
e419–e429, doi:  10.1016/j.jpainsymman.2021.12.015, 
indexed in Pubmed: 34952169.

http://dx.doi.org/10.1016/j.nut.2017.12.004
https://www.ncbi.nlm.nih.gov/pubmed/29625409
http://dx.doi.org/10.1016/j.clnu.2019.07.002
http://dx.doi.org/10.1016/j.clnu.2019.07.002
https://www.ncbi.nlm.nih.gov/pubmed/31377013
http://dx.doi.org/10.1177/107327481502200415
https://www.ncbi.nlm.nih.gov/pubmed/26678976
http://dx.doi.org/10.1016/j.clnu.2016.07.015
https://www.ncbi.nlm.nih.gov/pubmed/27637832
http://dx.doi.org/10.1007/s00520-006-0045-6
https://www.ncbi.nlm.nih.gov/pubmed/16625334
https://www.ncbi.nlm.nih.gov/pubmed/6704925
http://dx.doi.org/10.1007/s00384-006-0259-6
http://dx.doi.org/10.1007/s00384-006-0259-6
https://www.ncbi.nlm.nih.gov/pubmed/17245566
http://dx.doi.org/10.1016/j.critrevonc.2017.06.002
https://www.ncbi.nlm.nih.gov/pubmed/28693795
http://dx.doi.org/10.1590/0100-3984.2015.0219
https://www.ncbi.nlm.nih.gov/pubmed/28428654
https://www.ncbi.nlm.nih.gov/pubmed/1669415
http://dx.doi.org/10.1016/j.clnesp.2017.10.014
https://www.ncbi.nlm.nih.gov/pubmed/29460789
http://dx.doi.org/10.1017/S0022215106000661
https://www.ncbi.nlm.nih.gov/pubmed/16772054
http://dx.doi.org/10.1055/a-0953-1524
https://www.ncbi.nlm.nih.gov/pubmed/31673622
http://dx.doi.org/10.1016/j.medcle.2019.01.012
http://dx.doi.org/10.3748/wjg.v22.i2.618
https://www.ncbi.nlm.nih.gov/pubmed/26811611
http://dx.doi.org/10.1053/j.gastro.2011.06.001
https://www.ncbi.nlm.nih.gov/pubmed/21820533
http://dx.doi.org/10.1007/s00405-010-1412-y
http://dx.doi.org/10.1007/s00405-010-1412-y
https://www.ncbi.nlm.nih.gov/pubmed/21046412
https://www.ncbi.nlm.nih.gov/pubmed/7370963
https://www.ncbi.nlm.nih.gov/pubmed/28803460
http://dx.doi.org/10.3109/00365521.2014.916343
http://dx.doi.org/10.3109/00365521.2014.916343
https://www.ncbi.nlm.nih.gov/pubmed/24896841
http://dx.doi.org/10.1016/j.clnu.2020.02.021
https://www.ncbi.nlm.nih.gov/pubmed/32143890
http://dx.doi.org/10.1016/j.jpainsymman.2021.12.015
https://www.ncbi.nlm.nih.gov/pubmed/34952169

