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Abstract

Malignant gastric outlet obstruction (mGOO) is a major condition affecting
patients with periampullary tumors, including pancreatic cancer. The current
treatment options include surgical gastroenterostomy, endoscopic stenting and
more recently EUS-guided gastroenterostomy. Most studies comparing the
outcomes of the three procedures focus on technical success, clinical success and
safety. Several “occult” outcomes relevant to the patient’s viewpoints and
perspective may ultimately impact on cancer-related and overall survival, such as
body mass composition, nutritional biomarkers, chemotherapy tolerance and
patient-reported quality of life. The aim of this review is to provide an overview
of potential key outcomes that should be explored in future comparative research
around mGOO treatment options.
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Core Tip: Gastric outlet obstruction (GOO) is a common complication in pancreatobiliary malignancies, with growing
research on its surgical and endoscopic management. However, current studies often overlook the patient's perspective and
important clinical outcomes. This publication discusses the need to incorporate body mass composition, nutritional status,
chemotherapy tolerance, and quality of life into future GOO research to provide a more comprehensive understanding of
patient well-being and treatment effectiveness.

Citation: Vilas-Boas F, Rizzo GEM, De Ponthaud C, Robinson S, Gaujoux S, Capurso G, Vanella G, Bozkirli B. Unveiling hidden
outcomes in malignant gastric outlet obstruction research — insights from a "Pancreas 2000" review. World J Gastrointest Endosc
2024; 16(8): 451-461

URL: https://www.wjgnet.com/1948-5190/full/v16/i8/451.htm

DOI: https://dx.doi.org/10.4253/wjge.v16.18.451

INTRODUCTION

Gastric outlet obstruction (GOO) results from the mechanical blockage of the upper digestive tract at the level of the distal
stomach, pylorus, or duodenum (Figure 1)[1]. Most cases result from malignant disease (mGOQO), especially pancreatic
(PC) or duodenal cancer, and are associated with limited survival[2,3]. GOO is responsible for symptoms like vomiting,
inability to tolerate oral nutrition and abdominal pain, hence being associated with severe undernutrition[1]. Moreover,
GOO might markedly impact quality of life and it may also compromise the effectiveness of cancer treatment because of
significant delays in treatment initiation, or because of intolerance to chemotherapy regimens[4-6]. For patients suffering
from GOO, regaining an adequate oral intake and a rapid hospital discharge are, therefore, of the utmost importance[2].

Surgical gastroenterostomy (S-GE) and latter endoscopic stenting (ES) have been the standard treatment modalities for
mGOO. However, EUS-guided gastroenterostomy (EUS-GE), a technique emerging as an alternative to conventional
treatment methods, combines reduced invasiveness and similar efficacy compared to S-GE and offers higher durability
compared to ES (Figure 2)[1,6]. Indeed, several systematic reviews have reported that EUS-GE has a lower risk of
recurrent obstruction compared to ES and reduced invasiveness with faster refeeding compared to S-GE, with equivalent
clinical success[1,7-9].

ADDRESSING RESEARCH GAPS IN MGOO STUDIES

Considering the growing interest in EUS-GE over older alternatives, the identification of the barriers is crucial for its
implementation in daily clinical practice. A recent survey from the Pancreas 2000 group aimed to assess worldwide
approaches to mGOO and especially explore perceptions around EUS-GE among 290 pancreatologists from 44 countries.
The availability of EUS-GE was heterogeneous, and preferences for mGOO treatment varied by specialty, with gastroen-
terologists favoring enteral stenting and surgeons more inclined towards surgical GJ. Higher annual mGOO cases
correlated with increased EUS-GE adoption. Life expectancy and patient frailty were the primary decision factors, with
EUS-GE valued for its minimally invasive nature, but hindered by its learning curve[10]. This highlights the need for
high-quality literature and standardized algorithms for mGOO management.

Most studies describing the different treatment modalities for GOO are retrospective and focus on mechanical
outcomes, such as technical success (stent placement or being able to create a gastroenteric anastomosis), clinical success
(ability to eat soft solids without vomiting), and adverse events. Regarding EUS-GE, only one prospective uncontrolled
study assessed the impact of this technique on patients quality of life[2]. The perception is that available literature does
not consider outcomes that are relevant to the patient’s perspective and their impact on the clinical outcome. The ideal
procedure for GOO should optimistically aim to significantly impact on nutritional status, body composition, quality of
life and quality of eating experience, furthermore, it should positively effect chemotherapy tolerance, and ultimately
cancer-related and overall survival. This review attempts to delve into these aspects, which should be explored in
subsequent clinical research.

The literature search was conducted using MEDLINE and Embase electronic databases up to March 2024. No
publication date or language restrictions were used. A combination of text words and MeSH terms (nutritional status,
body composition, quality of life, feeding and eating disorders, chemotherapy) for the relevant topics were used in
combination with cancer, pancreatic cancer and GOO. Cross-references were identified manually through the citation list
of selected articles to capture additional sources.
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Figure 1 Computerized tomography scan showing gastric outlet obstruction in a patient with pancreatic ductal adenocarcinoma.

Figure 2 Endoscopic ultrasound-guided gastroenterostomy with lumen-apposing metal stent, performed to bypass a duodenal
obstruction from pancreatic cancer.

The items detailed in this review are also synthesized, with advantages and disadvantages, in Table 1.

NUTRITION

Malnutrition is a widespread complication of periampullary cancers affecting 85% of these patients[11]. Several studies
have reported worse outcomes (chemotherapy tolerance, recurrence and survival) for PC patients with impaired
nutritional status and systemic inflammatory states[12,13]. Impaired nutrition in PC is complex and its causes include
anorexia, elevated energy consumption, malabsorption, chemotherapy side effects, and in some cases GOO, which
develops in up to 20% of patients with advanced hepatopancreatobiliary disease[14,15]. Due to the detrimental effects of
malnutrition, it is vital to assess and monitor the nutritional status of these patients using objective measures to evaluate
the effectiveness of nutritional treatments[5]. It has long been known that such alterations in nutritional status are
reflected by changes in the body mass index (BMI) and biochemical parameters of the patient, and therefore these
measures can be used in the assessment and follow-up[5].
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Table 1 Suggested clinical outcomes to be included in future gastric outlet obstruction research

Outcome Instruments/measures Definition Advantages Disadvantages
Nutrition
Body Body mass index[20] Weight (Kg) divided by the Easy assessment Affected by hypervolemia[5]; Does
composition square of height (m) No need for laboratory or instru-  not accurately predict lean body
mental tests mass[64]
Bioelectrical impedance Body composition Noninvasive; Allows detailed Requires extra resources;
vector analysis[34,65] measurement (fat, bone, water knowledge of hydration status and Equipment cost
and muscle) through levels of  cell mass
resistance to electrical current
Dual-energy X-ray absorp-  Low-dose radiation technique Noninvasive; Radiation dose lower Availability; Cost of equipment;
tiometry[34,66] measuring bone mineral than CT; Short scan time; Whole-  Training; Exposure to ionizing
density and body body scan radiation
composition, such as fat mass
and fat free mass
CT-based assessment of Sarcopenia: Loss of skeletal Defined by CT images routinely Heterogeneity regarding
skeletal muscle mass muscle mass[31] used in standard care of PC radiological definition of sarcopenia
Most widely assessed using patients; Low cost of using due to varying indices used such as
SMI (calculated by adjusting  available CT images[63]; Directly ~ SMI, PMI, SBI[67,69]; Threshold
the total muscle area at the L3  correlates with the whole-body values for sarcopenia vary for
vertebral level to the body skeletal muscle mass[63]; Al-based different patient populations[63,
height of the patient)[63,67] evaluation may decrease the time ~ 70]; Training and time for analysis
for segmentation[68] [63]
Biochemical Prognostic nutrition index Calculated using serum Easy to calculate and to follow up; Need for further validation in
parameters [35,38] albumin and total lymphocyte Good predictive ability for patients undergoing invasive
count; Reflects nutritionand ~ prognosis in several cancers procedures
immune status
Neutrophil-to-lymphocyte ~ Ratio between the neutrophil ~ Easy to calculate and to follow up  Need for further validation in
ratio[35,38] and lymphocyte counts patients undergoing invasive
measured in peripheral blood procedures
Albumin-to-globulin ratio Ratio between albumin and Easy to calculate and to follow up; Need for further validation in
[40] globulin measured in Not affected by body fluid balance patients undergoing invasive
peripheral blood procedures
QoL EORTC QLQ-C30[49] The 30 item core cancer Easy to assess and administer Time-consuming; Accuracy could

EORTC QLQ-PAN26[52]

EuroQol EQ-5D[48,55]

The FAACTJ[50,53]

The Anorexia/Cachexia
Subscale (A/CS) of the
FAACT questionnaire[50,53]

Chemotherapy RDI[59,60]

tolerance

Time to chemotherapy
initiation or resumption[2,6,
61]

questionnaire to assess health-
related QoL

To assess health-related QoL
for people with pancreatic
ductal adenocarcinoma

Five dimensions health-
related QoL questionnaire for
use in clinical and population
health surveys

A patient-reported measure
designed to specifically assess
anorexia/cachexia-related
symptoms

A specific subscale of FAACT

The ratio of the delivered dose
intensity (dose per unit body
surface area per unit time
[mg/m? per week]) to the
standard or planned dose
intensity for a chemotherapy
regimen

Time from the procedure to
chemotherapy initiation or
resumption

Easy to assess and administer;
Validated in the palliative and
surgical settings

Easy to assess and administer

Developed for adult cancer
patients, experiencing
anorexia/cachexia; Easy to assess
and administer

As FAACT

It may correlate with survival;
RDI informs personalized
treatment adjustments

Time-depending outcome;
Detailed evaluation of the impact
of the procedure on the systemic
therapy

vary depending on patient’s
education and psychiatric
medication consumption

Time-consuming; Accuracy could
vary depending on patient’s
education and psychiatric
medication consumption

Time-consuming; Does not
specifically evaluate nutrition or
eating ability

Controversy around optimal cut-off

As FAACT

Defining clinically meaningful RDI
thresholds (e.g., 80% or 85%)
remains challenging; Doesn’t
directly account for non-
hematologic toxicities; Difficult to
calculate a merged RDI for
regimens with multiple drugs;
Relies on accurate dosing data, not
consistently recorded in clinical
Ppractice

Better to be evaluated in
prospective studies
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AT Artificial intelligence; CT: Computerized tomography; EORTC QLQ-C30: European Organization for Research and Treatment of Cancer 30 item core
cancer questionnaire; EORTC QLQ-PAN26: European Organization for Research and Treatment of Cancer quality of life questionnaire for pancreatic
cancer patients; EuroQol EQ-5D: EuroQol 5 dimension questionnaire; FAACT: Functional Assessment of Anorexia/Cachexia Therapy; PMI: Psoas muscle
index; QoL: Quality of life; RDI: Relative dose intensity; SBI: Skeletal muscle area/Total body area; SMI: Skeletal muscle index.

Body mass index and body composition

BMI, although commonly used as a component of nutritional screening[16], by itself has a limited value as a nutritional
marker and may lead to erroneous conclusions on nutritional status[17]. For instance, BMI may be affected by excessive
fluid loads such as pleural effusion, ascites and/or edema, therefore body weight measurements should be corrected
when such factors exist[5]. In addition, sarcopenic obesity, which is the coexistence of a low muscle mass together with a
high BMI or high body fat content, is an increasingly recognized condition; and since fat-free mass represents the distri-
bution volume of many chemotherapy drugs, this condition has been associated with shorter survival in addition to
poorer functional status[18,19]. As malnutrition is closely reflected by alterations in body composition[11], the analysis of
these alterations should be added to BMI as a more reliable method to diagnose and track the impact of mGOO on
nutritional status[20].

Regarding clinical implications, these factors should be considered when interpreting the effectiveness of treatment
modalities for mGOO in patients with PC. To our knowledge there are few studies in the literature evaluating nutritional
markers and their post-procedural changes, and even less of those evaluating body composition[21-23].

Changes in body composition have been reported to be associated with chemotherapy tolerance[11]. Although data are
somewhat conflicting and more research is required, there is evidence that individuals with sarcopenia or sarcopenic
obesity, as defined by imaging methods, have a higher probability to experience chemotherapy toxicity and discontinue
their chemotherapy regimen[24-28]. Notably, receiving the full dose of chemotherapy is associated with improved
treatment efficacy and survival[29]. On the other side, performance status might impact on the choice of the chemo-
therapy regimen assigned to a patient; that is to say that more aggressive therapies are usually precluded in patients with
poor performance status[30]. What is more, sarcopenia which is defined by loss of skeletal muscle mass, is also
responsible for decreased strength and worsened quality of life as well as decreased survival[31].

Poor nutritional status may also affect surgical candidacy. It has been shown that decreased skeletal muscle is
significantly corelated to worse postoperative survival as well as to higher rates of complications in resectable pancreatic
ductal adenocarcinoma patients[32]. Therefore, it is important to preserve the muscle mass of patients before surgery,
even while undergoing neoadjuvant therapy. It can be presumed that in patients with GOO, this can be sustained to some
extent by providing the best effective oral feeding by enabling gastrointestinal passage, considering that nutritional
modification in combination with exercise training can improve sarcopenia[33]. An effective treatment of mGOO may
facilitate the possibility of the patient to reach the surgical resection of the tumor by preventing further deterioration of
the body composition and enabling effective continuation of neoadjuvant chemotherapy.

Therefore, in our opinion, body composition may be a suitable target for future studies.

There are various techniques to assess body composition[26] (Table 1). However, performing body composition
measurements using computerized tomography (CT) or magnetic resonance imaging (MRI) images, which are routinely
obtained as a standard of care in PC management, seems much more feasible. Indeed, CT images have been widely used
for this purpose in numerous studies and this method is presently considered the gold standard to measure body
composition[18,34]. These methods provide insights into muscle mass and fat distribution using CT images at specific
anatomical landmarks, such as the third lumbar vertebra (Figure 3), and involve contouring the boundaries of the skeletal
muscles on the CT images and measuring their cross-sectional area using specialized software to ensure accuracy and
consistency; the measured muscle area is then normalized for height, typically expressed as cm?/m?, to account for
variations in body size among individuals.

Not only the results from CT-scan and MRI are considered the most accurate method of measuring body composition
at tissue-organ level, but also, they have significantly impacted the comprehension of the relation of body composition to
disease risk and outcome[20].

Biochemical parameters

Although no specific biochemical parameters exist to monitor the nutritional status of the patients undergoing invasive
procedures for mGOO, several indices, such as the prognostic nutrition index (PNI), neutrophil-to-lymphocyte ratio
(NLR), and albumin-to-globulin ratio (AGR) have been evaluated in previous studies involving PC patients.

PNI is used to evaluate an individual’s nutritional status through the combination of serum albumin and total
lymphocyte count. In 2022, a retrospective study showed that beyond operative time and vascular resection, PNI and
NLR independently predicted overall survival among patients with oligometastatic PC undergoing resection[35].

Another retrospective study, including 219 consecutive patients with PC (any stage), assessed nutritional status
through PNI, inflammation status through NLR, and psoas muscle mass from CT scans as an index of sarcopenia. The
authors reported that the survival of patients with normal nutritional status (defined by PNI 45) was significantly longer
than that of those who were malnourished (median 8 months vs 16.5 months, P = 0.04, respectively)[36]. Recently, a
comprehensive retrospective analysis on 80 PC patients concluded that the assessment of nutritional and immune status
using basic diagnostic tools, PNI and immune ratios (neutrophil-to-lymphocyte, monocyte-to-lymphocyte, platelet-to-
lymphocyte) calculation should be the standard management of PC patients before surgery in order to improve the
prognostication of these patients, as some of these markers (especially PNI) might predict survival time as well as the
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Figure 3 Assessment of skeletal muscle mass using a single transverse computed tomography image at the L3 level using NIH image J,

a free, public domain software. The data output produced by the software is processed to calculate the skeletal muscle area which is then adjusted to the body
height to find the skeletal muscle index[62,63], https://imagej.net/ij/.

stage of the disease[12]. Other studies evaluating the above mentioned scores and tools confirmed their prognostic ability
in PC[37-39].

In a recent Asian multicenter study, AGR was shown to be an independent prognostic factor in patients with cancer
cachexia, especially in advanced disease (this study of 2364 patients with cancer cachexia included 177 patients with
hepato-biliary-pancreatic cancers)[40].

As aresult, PNI, NLR, and AGR have no specific role in the management and follow-up for patients with PC to date, so
they should be explored in future studies as markers of nutritional status in this setting. Notably, all of these scores can be
determined using widely available laboratory variables. Their monitoring has the potential to be valuable during follow-
up after interventions for GOO resolution, and should allow a more robust evaluation of their impact.

QUALITY OF LIFE/QUALITY OF EATING

Improving quality of life (QoL) is a critical objective for all patients, especially those with an incurable cancer. In fact,
besides progression and survival, QoL should be employed as an index for treatment outcome in cancer patients[41].
Malnutrition negatively impacts the QoL and treatment effectiveness of patients with PC. Therefore, the ability to eat and
the maintenance of adequate oral intake, should be considered paramount in treatment goals and in the evaluation of the
impact of interventions in PC patients.

Regarding interventions for GOO treatment, only a few studies have included the evaluation of QoL as an endpoint
[42-47]. In the era of EUS-GE, only two uncontrolled studies have reported changes in QoL scores after intervention, so
this is surely an underexplored topic[2,48]. Several QoL evaluation tools have been used in different scenarios[49-53].

The European Organization for Research and Treatment of Cancer (EORTC) Quality of Life Study Group which
published in 1993, a 30 item core cancer questionnaire (QLQ — C30) designed to be used in cancer clinical trials[49] and
was translated, and validated in numerous languages. This questionnaire was used in the study published by Garcia-
Alonso et al[2], and it can be supplemented by additional modules to assess specific patient subgroups, as is the case of
QLQ-PAN26 for PC[52]. This specific module was developed combining health professionals” input and patients’ insight
[54]. It is validated in palliative and surgical settings, includes items concerning nutrition and is specific for patients with
PC. The main inconvenience is the long (about 12 min) time to complete the questionnaire.
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The EQ-5D is a questionnaire developed by the EuroQol group in 1990 to measure health-related QoL and assess
patient-reported outcomes. It comprises 5 dimensions: Mobility, self-care, usual activities, pain, and anxiety/depression
[55]. This questionnaire was used by Xu et al[48] to evaluate QoL changes after EUS-GE, but it did not include questions
regarding nutrition or eating ability.

The Functional Assessment of Anorexia/Cachexia Therapy (FAACT) questionnaire is a 39-item scale developed for
adult cancer patients experiencing anorexia/cachexia. It has been translated and validated in several languages, and
includes five domains: Physical well-being, social/family well-being, emotional well-being, functional well-being, and an
anorexia/cachexia subscale. The Anorexia/Cachexia Subscale (A/CS) of the FAACT questionnaire has been recently
proposed for the evaluation of cancer cachexia[50,53]. It includes 12 items and responses that are recorded on a 5-point
Likert-type scale. Negatively worded items were reverse scored. A cut-off value of <24 (half of the maximum score) to
define anorexia was suggested in a consensus paper of the European society for clinical nutrition and metabolism[56], but
a more recent study using two external criteria for validation, indicates that the optimal cut-off values for A/CS of the
FAACT questionnaire should be < 37 when assessing anorexia in patients with cancer[50].

Specific indices of QoL should be included as a key endpoint in future studies assessing treatment alternatives for
malignant GOO rather than focusing solely on the achievement of a full diet or the reintervention rate[2].

CHEMOTHERAPY TOLERANCE

The response to chemotherapy is dose dependent and there is convincing evidence that outcomes are improved with
higher dose intensities as patients experience better overall survival, progression-free survival and disease-free survival
when compared to patients receiving lower than planned doses[57,58].

GOO can compromise a patient’s ability to comply with the chemotherapy regimen, warranting a reduction in dose or
delay in planned treatment because of its impact on general well-being and nutritional status. Indeed, GOO may delay
the start of systemic or maintenance of chemotherapy due to the need for hospitalization and the time for scheduling the
procedure for resolving the condition (either surgically or endoscopically).

A significant proportion of patients receive relatively low-dose intensity chemotherapy regimens, which represents a
potential reason for treatment failure in the case of curable malignancies and a justification for faster disease progression
in the palliative setting[58]. In the treatment of PC, optimizing chemotherapy may have a significant impact on patient
survival; however, there is a need to balance regimen tolerability and efficacy through continuous dose intensity
adjustments. Relative dose intensity (RDI) is a measure commonly used to describe dose delays or reductions during
chemotherapy, and is defined as the ratio between the delivered and planned doses.

Previous reports have shown that a significant RDI reduction could affect therapeutic efficacy and patient survival[59,
60], but its role may be confounded by other factors, such as body composition, age, and comorbidities. Body
composition, as previously stated, was found to be a major determinant of chemotherapy tolerance and adherence[61].

In clinical practice, for regimens combining different chemotherapy drugs, determining a merged RDI is difficult and is
not standardized. To the best of our knowledge, no studies have provided reproducible calculation tools[41], so in clinical
practice, simpler measures are preferred to determine patients” ability to complete a predetermined treatment plan. There
is consensus in the literature that dose delays > 7 days from standard regimen (missing doses), a decrease > 15% in
chemotherapy dose relative to the standard regimen and the need to stop chemotherapy are significant deviations from
the pre-established plans[61].

The impact of GOO on chemotherapy initiation or resumption has been poorly described. In fact, only a few studies
describe the effects of GOO treatment modalities on chemotherapy. In the study published by Vanella et al[6], 43 (61.4%)
patients were candidates for active oncological treatment, and the median time to chemotherapy (re-)initiation was 19
days after the procedure. The authors also performed a matched comparison with ES (28 patients per group) and found a
trend toward shorter time to chemotherapy treatment for patients receiving EUS-GE. Garcia-Alonso et al[2] reported that
71% of patients who had previously received chemotherapy before GOO, were able to resume treatment after EUS-GE.
These data show that EUS-GE might result in earlier chemotherapy initiation or resumption prompting the need for its
systematic inclusion as an outcome measure when evaluating/comparing the results of GOO treatment modalities.

CONCLUSION

GOO palliation in cancer patients has historically been performed by S-GE or ES. EUS-GE has emerged as an alternative
to the more invasive nature of surgery and has been shown to have higher long-term efficacy than ES with a low level of
evidence. In this review, we describe the importance of several “missing” outcomes that should be explored in future
studies that evaluate mGOO treatment modalities.

Most studies comparing these techniques have focused on technical success and oral feeding resumption (clinical
success), but it is known that outcomes such as body composition, nutritional status, quality of life, and the ability to
comply with the proposed chemotherapy regimen might have a higher impact on prognosis. SMI is directly related to the
total muscle mass of a patient and has been shown to correlate with sarcopenia. For nutritional status evaluation, the PNI
and AGR are easy to determine using widely available laboratory parameters and have been shown to correlate with
cancer cachexia. The A/CS of the FAACT questionnaire is a validated instrument to evaluate quality of eating and seems
easier to apply when compared to QLQ-PAN26 and superior to EQ-5D as the latter instrument includes no questions
regarding nutrition or eating ability.

Buissdenge  VWIGE | https://www.wjgnet.com 457 August 16,2024 | Volume16 | Issue8 |



Vilas-Boas F et al. Hidden outcomes in malignant GOO research

RDl is the best instrument to evaluate the ability to comply with the chemotherapy regimen, but it is difficult to use in
clinical practice, especially in regimens that include combinations of several drugs, and the use of simpler measures such
as missing doses, dose reductions, and the need to stop chemotherapy are probably good alternatives.

As the final aim of medical interventions in the oncological scenario should be to improve survival, or at least quality-
adjusted survival, the inclusion of these essential endpoints in future investigations of mGOO treatment modalities
would provide a more comprehensive understanding of what truly matters to the patients.
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