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ABSTRACT

Palliative care is a patient-centered care aimed at improving quality of life by
alleviating symptoms and giving psychosocial support in patients suffering from
incurable diseases. Palliative surgery involves surgical interventions to achieve the
same goals when curative treatment is not feasible. According to World Health
Organization (WHO) reports, up to 56 million people are in need of palliative care
worldwide and although only a small minority requires palliative surgery, palliative
surgery affects tens of thousands of people yearly. While the importance of high-
quality palliative surgery is well recognized, it remains a little studied field.

The aim of this thesis is to examine the surgical outcomes of palliative
gastrointestinal surgical patients and to explore ways to enhance preoperative risk
assessment including multidisciplinary assessments for the palliative patient group.
The study moreover investigates the treatment of duodenal obstruction using either
endoscopic or surgical techniques.

The data of this thesis consists of the retrospectively analyzed outcomes of
patients undergoing palliative surgery at a single tertiary care center. Preoperative
data, surgical outcomes, and follow-up information were collected from medical
records. We evaluated the correlation between variables measured before surgery
and their connection to surgical outcomes.

Study I included 93 patients, of whom 63% died within 90 days of surgery. Patient
age, ASA classification, and ACS NSQIP were associated with higher mortality, but
no statistically significant correlation was found with morbidity. Postoperative
activities of daily living were significantly impaired compared to preoperative
functional capacity. The results of Study II show a trend that the palliative
consultation team’s involvement in the patient’s care before surgery could reduce in-
hospital mortality and readmissions, although these results were not statistically
significant. In Study III, duodenal bypass surgery proved to be preferable to
endoscopic duodenal stenting in terms of long-term outcomes. Stented patients had
shorter hospital stays and were able to eat sooner, but they experienced more severe
complications, had shorter life expectancy, and a higher number of repeat visits for
procedures and hospital readmissions. The results of Study IV showed no correlation
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between sarcopenia and surgical outcomes in the palliative patient group. Sarcopenia
was measured by surface area of the psoas muscle. Secondary outcomes indicated
that preoperative elevated infection parameters (CRP and leukocytes) and low
albumin levels correlated with 30- and 90-day mortality.

Surgical treatment for palliative gastrointestinal patients is associated with
considerable mortality. Laboratory results, ASA classification, ACS NSQIP scoring,
and multidisciplinary assessments are valuable tools for clinicians in predicting
surgical outcomes for this patient group. More high-quality research is needed on
palliative gastrointestinal surgical patients. Educating surgeons and increasing
awareness of palliative care will be important in the future for improving the care of
palliative surgical patients.

iv



TIVISTELMA

Palliatiivisella hoidolla tarkoitetaan potilaan kokonaisvaltaista eliminlaadun
parantamiseen pyrkivdd hoitoa, jonka tavoitteena on lievittdd oireita ja antaa
psykososiaalista  tukea parantumattomasta sairaudesta karsivilldi  potilailla.
Palliatiivinen ~ kirurgia tdhtdd potilaan oireiden helpottamiseen kirurgisilla
toimenpiteilld, vaikka tautia parantavaan hoitoon ei ole mahdollisuuksia. Aiempien
tutkimusten mukaan yli 56 miljoonaa ihmisti tarvitsee palliatiivista hoitoa vuosittain
ja vaikka vain murto-osa ndistd potilaista tarvitsee palliatiivista kirurgiaa, puhutaan
kuitenkin kymmenistd tuhansista potilaista vuosittain. Palliatiivisen kirurgian tirkeys
tiedostetaan hyvin gastroenterologisessa kirurgiassa, mutta aiheesta on siitd
huolimatta vain vihin laadukasta tutkimusta.

Tdman viitoskirjan tavoitteena on tarkastella palliatiivisten vatsaelinkirurgisten
potilaiden kirurgisen hoidon tuloksia ja etsid keinoja leikkausta edeltivdin arviointiin,
seki tarkastella moniammatillisen arvioinnin hyétyja timin potilasryhmin kohdalla.
Lisdksi  tutkimuksessa  tarkastelimme  duodenumin  ahtauman  hoitoa
endoskooppisesti tai kirurgisesti Tampereen yliopistosairaalassa.

Timin viitoskirjan aineisto koostuu Taysissa hoidetuista palliatiivisista
gastrokirurgisista potilaista. Arvioimme ennen leikkausta, seki leikkauksen aikaisten
tekijoiden yhteytti leikkauksen jilkeisiin tuloksiin.

Ensimmaiisen osatyon aineisto koostui 93 potilaasta, joista 63 % menehtyi 90
péivin sisilld leikkaushoidosta. Potilaan ikd, ASA luokitus ja ACS NSQIP tulokset
olivat yhteydessi kuolleisuuteen, mutta muilla tutkituilla mittareilla, kuten Palliative
Indexilla ei tilastollisesti merkitsevdd yhteyttd leikkaustuloksiin ollut. Leikkauksen
jalkeen potilaat pirjasivit itsendisesti paivittdisissd toimissa selkedsti aiempaa
huonommin. Toisen osatyén tuloksissa oli nihtivissd trendi palliatiivisen
konsultaatioitiimin osallistumisen vaikutuksesta potilaan hoitoon ennen palliatiivista
leikkaushoitoa, se viahensi sairaalakuolleisuutta, sekd uudelleen hakeutumista
hoitoon, mutta nimi tulokset eivit olleet tilastollisesti merkitsevid. Kolmannessa
osatyOssid duodenumin ohitus leikkauksella osoittautui endoskooppista duodenumin
stenttausta paremmaksi toimenpiteeksi pitkdaikastuloksissa. Stenttauspotilailla
hoitoaika sairaalassa oli lyhyempi ja he pystyivit sydmidin nopeammin, toisaalta talld

potilasryhmilld oli enemmin vakavia komplikaatioita, lyhyempi elinajanodote ja



enemman uusintatoimenpiteitd sekd uudelleenhakeutumisia sairaalaan. Neljinnessi
osatyOssi tutkittiin sarkopenian yhteytté leikkaustuloksiin mittaamalla psoaslihaksen
pinta-alaa, mutta ndilli ei ollut yhteyttd leikkaustuloksiin tdssd potilasryhmissa.
Toissijaisena muuttujana tutkittiin ennen leikkausta otettujen verikokeiden yhteyttd
leikkaustuloksiin. Verikokeista tulehdusarvolla, leukosyyteilld ja albumiinilla oli
tilastollisesti merkittdva yhteys 30 ja 90 piivin kuolleisuuteen.

Vatsaelinkirurgisten palliatiivisten potilaiden leikkaushoitoon liittyy runsaasti
kuolleisuutta. Laboratoriotulokset, ASA luokitus, ACS NSQIP pisteytys seki
moniammatillinen arviointi ovat kliinikolle hyvid tyokaluja timin potilasryhmin
leikkauksen jilkeisen kuolleisuuden ja riskien arvioinnissa. Palliatiivisista
vatsaelinkirurgisista potilaista tarvitaan jatkossa enemmin laadukasta tutkimusta
hoidon laadun parantamiseksi. Kirurgien kouluttaminen ja tietoisuuden lisidminen

palliatiivisesta hoidosta on tarpeen tulevaisuudessa.
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ABBREVIATIONS

ACS NSQIP American College of Surgeons National Surgical Quality
Improvement Program

ASA American Society of Anesthesiologists

CCI Comprehensive complication index

CD Clavien-Dindo

CT Computer tomography

DVA Department of Veterans Affairs

ERCP Endoscopic retrograde cholangiopancreatography

GJ Gastrojejunostomy

GOO Gastric outlet obstruction

GOOSS Gastric outlet obstruction scoring system

LOS Length of (hospital) stay

MDT Multidisciplinary team

MRI Magnetic resonance imaging

PMA Psoas muscle area

PSCS Physical status classification system

PTD Percutaneous transhepatic drainage

SEMS Self-expanding metal stent

TUH Tampere University Hospital

WHO World Health Organization
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2 INTRODUCTION

Palliative gastroenterological surgery is symptomatic surgery aimed at alleviating
symptoms in patients with incurable diseases. Although palliative patients represent a
relatively small but challenging group in gastrointestinal surgery, the demand is
increasing. This reflects a broader recognition of the need to prioritize quality of life
and symptom management in patients facing advanced illnesses. However, a gap
persists in the integration of palliative care into surgical settings. For instance, according
to the study by Yefimofos et al., in a cohort of 95,204, only 3.5% of high-risk surgery
patients operated on between 2012 and 2015 in 129 different USA hospitals had
preoperative consultations with a palliative care specialist (Yefimova et al., 2020).

Palliative surgery has been a subject of increasing study in recent years, and
publications on gastrointestinal palliative surgery outcomes have been presented (Lilley
et al., 20106). Publications have increasingly explored the outcomes of palliative surgical
procedures, yet a critical limitation remains: the lack of standardized preoperative
assessment tools for clinical use. This absence makes it challenging to effectively stratify
patient risk, optimize care, and guide surgical decision-making tailored to the goals of
palliative treatment.(Lilley et al., 2017).

The most common causes for palliative surgery in gastrointestinal patients include
obstruction, perforation, bleeding, need for nutritional support, dysphagia, ischemia,
and bile duct obstruction typically caused by malignancy (Cauley et al., 2015; Mosenthal,
2019; Neoptolemos et al., 2018). Most common gastrointestinal palliative surgeries are
stomas, bypasses, bowel resections, and endoscopic procedures. Despite the necessity
of these interventions, postoperative outcomes are poor; mortality is high, and
complications are common. Patients' independence following surgery is often limited
(Alterio et al., 2023; Miner et al., 2004; Podnos et al., 2007; Voldby et al., 2022).
Gastrointestinal surgery is often performed during emergency hours, and therefore
palliative surgical decisions also have to be made outside office hours by surgeon
without extensive consultation opportunities. In the study by Tolstrup et al., of 436
patients who underwent emergency surgery in 2019 at Copenhagen University Hospital,
up to 21% became palliative during surgery. (Tolstrup et al., 2023)



This thesis focuses on palliative gastrointestinal surgery, exploring clinical tools to
predict risks of palliative gastrointestinal surgery and examining the effect of a
multidisciplinary approach to preoperative evaluation in palliative gastrointestinal

surgery.
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3 REVIEW OF THE LITERATURE

3.1 Palliative care

Palliative care aims to improve the quality of life of patients with life-threatening
illnesses. The goal is to take care of the patient holistically regarding physical,
psychological, psychosocial, and spiritual problems. Palliative care is needed in several
diseases, such as noncommunicable diseases, malignancies, dementia, HIV disease,
cerebrovascular disease, and many other conditions when the disease progresses to the
point that its progression cannot be halted with any treatments. WHO estimates that
over 56 million people are in need of palliative care worldwide every year, including over
25 million people in the last year of life. The majority of palliative patients (67.1%) are
over 50-year-old adults but as many as 7% of patients are children. In Finland about
70,000-75,000 patients need palliative care every year. (Connor, 2020; Haun et al., 2017;
Radbruch et al., 2020)

Various organizations have proposed their own definitions for palliative care with
slight differences, but the most used are the World Health Organization: “Palliative care
is an approach that improves the quality of life of patients (adults and children) and
their families who are facing the problems associated with life-threatening illness,
through the prevention and relief of suffering by means of early identification and
correct assessment and treatment of pain and other problems, whether physical,
psychosocial or spiritual.”  (Connor, 2020) and the International Association for
Hospice and Palliative Care: “Palliative care is the active holistic care of individuals
across all ages with serious health-related suffering due to severe illness, especially of
those near the end of life. It aims to improve the quality of life of patients, their families,
and their caregivers. “ (Radbruch et al., 2020).

End-of-life care or hospice care is different from palliative care; but clinicians often
use these terms interchangeably. End-of-life care is treatment that patients receive in
the last days or weeks of life, while palliative care has no defined temporal association
with death. The cornerstone of end-of-life care is good communication and support for
the patient and family until the last days of life. In addition to the treatment of physical
symptoms, it is very important to respect the psychological situations of the patient and

relatives. As death approaches, informing and supporting relatives is even more



important, not forgetting the time after the patient’s death. (Anisko-Trembecka et al.,
2023; Hui et al., 2021; Radbruch et al., 2020).

Palliative care should be integrated into the patient's treatment well in advance,
before the disease reaches the terminal phase (Connor, 2020). Integration of palliative
care in oncology as a means to provide more patient-centered care (Kaasa et al., 2018).
The bow tie model of palliative care published by oncologist Philippa Hawley is a visual
presentation of the integration of palliative care with malignant disease management, as
shown below in Figure 1 (Hawley, 2014).

A B
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Figure 1. Bow tie model of palliative care. (Hawley, 2014)

Early integration of palliative care for advanced cancer patients improves quality of
life, cost savings, and less intensive medical care, but the improvement of quality of life
is often modest and conflicting results have been reported (Franciosi et al., 2019; Haun
etal., 2017; Hui et al., 2014; Huo et al., 2022; Temel et al., 2010; Vanbutsele et al., 2020;
Zimmermann et al., 2014). The study by Jordan et al. shows that early integration of
palliative care still poorly implemented in practice,, median duration of initiation of
palliative care is 18.9 days before the patient’s death (Jordan et al., 2020). Systematic
early palliative care has been shown to be better than on-demand palliative care
consultations on quality of life with inoperable pancreatic cancer patients (Maltoni et
al., 2016). Numerous different patient-reported outcome surveys are available for
assessing health-related quality of life, none of which were superior and the selection of
survey instruments should be made according to the disease group and intended use
(King et al., 2020).

Palliative care can be implemented in several ways: outpatient palliative clinics,
inpatient palliative consultation teams, acute palliative care units, or home palliative care
(Hui & Bruera, 2020). For advanced cancer patients outpatient care integrated with
oncology care, positive effects on quality of life, symptom burden, and survival were
found (Fulton et al., 2019). In-hospital palliative care has been shown to slightly alleviate
patient symptoms, slightly improve health-related quality of life, satisfaction with care,
and improve the chances of patients to die in place they prefer (Bajwah et al., 2020).
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Even one week’s treatment on a palliative care unit has been shown to improve quality
of life, particularly in emotional functioning (Salm et al., 2024). Over 50% of people
prefer to die at home. Home palliative care has been shown to reduce system burden,
but not to effect on relatives’ grief (Gomes et al., 2013). The studies by Ma et al. and
Liu et al. have shown that multidisciplinary end-of-life care effectively improves quality
of end of life. (Liu et al., 2024; Ma et al., 2021).

Physical symptoms like pain, breathlessness, and gastrointestinal tract problems such
as occlusion and vomiting are common in palliative care patients. Physical symptoms
can often be treated with medication, but in some cases, surgical treatment is necessary
to relieve symptoms (Haun et al., 2017; Radbruch et al., 2020).

3.2 Palliative surgical treatment

The terminology of palliative care for surgical patients is inconsistent. In this thesis we
apply the following definitions of terms: Palliative surgical care is palliative treatment for
surgical patients, which does not include any procedural aspects of treatment, such as
medical symptom management, communication, care planning, psychological and social
support. Palliative surgical interventions are procedural interventions, such as endoscopic
stent placements, ultrasound-guided drainages, or nerve blockades targeted at relieving
symptoms. Palliative surgery is a surgical procedure used to improve the quality of life or
relieve palliative patients’ symptoms, such as stomas or bowel bypass operations. Hospice
care and end-of-life care is care usually taking the place of palliative care in the last days of
life.(Kopecky et al., 2023) In surgical clinics, the difference between palliative care and
end-of life care is unfortunately not properly understood even today (Galante, 2005).

Palliative surgery is not a new concept; even the 1950s literature mentions palliative
surgery. As is often the case in surgery, development has taken place: the Royal Society
of Medicine discussion panel of 1955 reports that colostomy was presented as a bad
option for the treatment of advanced rectal cancer because it made patients over 70
years old more miserable (Ogilvie et al.,, 1955). In 1964, Dr. Gardham discussed the
value of prolonging life at the expense of quality of life in his article on palliative surgery
(Gardham, 1964). The goal of palliative surgery is not curative treatment, but symptom
management and improving the quality of life. Although the benefits of palliative care
were later documented in multiple studies, only few postoperative studies on palliative
surgery have been published (Lilley et al., 2017).



Surgical palliative care should be integrated into the treatment of a patient at an early
stage of serious illness such as malignancy (Sadler et al., 2018). Chen et al. showed in a
registry study that in 142,304 patients with metastatic abdominal malignancy, over a 10-
year period, palliative procedures increased significantly from 13.4% in 2004 to 19.8%
in 2014, while palliative surgical procedures decreased from 3% in 2004 to 1.9% in 2014
(Chen et al., 2022). Palliative interventions other than palliative surgery are often a
better option for the patient (Mosenthal, 2019).

3.3 Indications for palliative surgery

In gastrointestinal surgery for palliative patients, the most typical indication for surgery
is bowel obstruction. Other common indications include perforation, gastrointestinal
bleeding, nutritional support, dysphagia, and ischemia (Cauley et al., 2015; Mosenthal,
2019; Roses et al., 2018; Spaander et al., 2021; Wong et al., 2022a). Bile duct and
pancreatic malignancies often cause obstruction of the bile ducts, and painless jaundice
is a typical hallmark of these cancers. (Neoptolemos et al., 2018).

3.3.1 Intestinal obstruction

Intestinal obstruction is a typical reason for gastrointestinal palliative surgery, with up
to 42-71% of palliative surgeries being performed due to this (Cauley et al., 2015;
Tolstrup et al., 2023; Wong et al., 2022a). Malignancies such as colon, rectal, or small
intestinal cancers may directly cause mechanical obstruction. Intestinal obstruction may
be also caused by metastases or carcinomatosis (Roses et al., 2018), and in some cases
by adhesions related to previous surgical procedures or inflimmation (Sebastian-
Valverde et al., 2019). Symptoms are related to the site of the obstruction, typical
symptoms include nausea, pain, bloating, vomiting, and inability to eat (Krouse, 2019).

In an emergency situation, a nasogastric tube may relieve symptoms of intestinal
obstruction before a procedure, and sometimes it reduces the pressure in the abdominal
cavity, possibly sufficing as the only treatment (Madariaga et al., 2022). Percutaneous
gastrostomy can also be used instead of a nasogastric tube to relieve gastric pressure in
malignant bowel obstruction in some selected patients and it can be considered as only
treatment for patients who are not eligible for surgery (Curry et al., 2019; Dalal et al.,
2011; Kawata et al., 2014; Miller et al., 2017). Stoma procedures like colostomy or
ileostomy are typical palliative treatment options that relieve obstructive symptoms. 1f
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the patient's nutrition and general condition are adequate, bowel resection or bypassing
the occlusive segment is an option. Bypassing operations or stoma surgeries had lower
incidence of eatly complications and lower 30-day mortality than patients who
underwent resection (B. Ma et al., 2024). The goal of these procedures is to prevent
bowel perforation, ensure oral nutrition and alleviate the patients' symptoms (Rivet,
2019). Razak et al. showed that palliative surgery is associated with better overall survival
rates than the best possible conservative supportive care (Razak O et al., 2023). In
malignant small bowel obstruction, palliative intestinal bypass can be an effective
treatment: 86% of patients were discharged home, 75% were able to tolerate nutrition
per oral, and 49% of patients returned to oncological treatments. However, 26-41% of
obstruction patients who underwent palliative surgery suffered postoperative
complications and 30-day mortality was 7-18%. (B. Ma et al., 2024; Read et al., 2022).
Mini-invasive options, such as laparoscopy may be used in some selected cases (Wiggins
et al., 2015).

3.3.2 Perforation

Perforations can ensue from various underlying conditions, such as malignancies,
infections, ulcers, and intestinal circulation problems. Tolstrup et al. reported that
23.3% of emergency palliative surgeries were performed due to perforation.(Tolstrup et
al., 2023) Spontaneous colorectal perforation occurred in 3-3.6% of colorectal cancer
patients (Hoydahl et al., 2020; Nakao et al., 2024). In a study by Kang et al. (2010) only
32 out of 1,856 (1.7%) patients receiving disease modifying chemotherapy for gastric
cancer suffered perforations. Of these patients, 53% ended up undergoing surgery,
while the rest were treated conservatively (Kang et al.,, 2010). The primary goal of
palliative surgery in perforation patients is to alleviate symptoms, manage complications,
and restore oral nutrition function. Depending on the individual patient's circumstances,
procedures such as diverting stomas, peritoneal lavage, bypass procedures, bowel
resections, endoscopic stenting or simple closure of the perforation may be undertaken
(Abelson et al., 2017; Daniels et al., 2015, 2015; Rivet, 2019). Mortality is high in
surgeries due to perforations; 30-day mortality was 22-34%, and 68-69% had one or
more postoperative complications in earlier studies. (Cauley et al., 2015; Gebran et al.,
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3.3.3 Gastrointestinal bleeding

Gastrointestinal bleeding in palliative patients may present in a variety of ways, from
occult bleedings causing anemia over weeks, to excessive terminal bleeding (Ubogagu
& Harris, 2012). The bleeding may be caused by a tumor, peptic ulcer, rupture of a
pseudoaneurysm, variceal rupture, ischemic colitis, gastric mucosal lesions, or unknown
etiology (Shibuki et al., 2023; Sood et al., 2020). Approximately 6-10% of patients with
advanced cancers suffer from gastrointestinal bleeding (Schatz & Rockey, 2017).
Gastrointestinal bleeding in palliative patients with advanced, incurable gastrointestinal
malignancies or other conditions can be particularly challenging to manage because it
often occurs in individuals who are not candidates for surgical interventions due to the
severity of their disease, overall health status, or the presence of multiple comorbidities.

Management of bleeding in palliative patients is typically endoscopic hemostasis with
clips, spray coagulants, powders, glue, or electric coagulation if the bleeding site is
endoscopically accessible (Kawabata et al., 2019). Other palliative surgical interventions
include angiography and embolization, radiotherapy, blood transfusions, and, if the
patient’s overall condition is good enough, even palliative surgery can be considered
(Shibuki et al., 2023; Sood et al., 2020; Yu et al., 2021). A study by Yagi et al. showed
that gastric cancer patients who underwent palliative surgery with bleeding indication
lived significantly longer than patients who received radiotherapy: 12.1 months vs. 4.9
months. There may also be a bias here, as patients who end up undergoing surgery are
often in better health (Yagi et al., 2023).

3.3.4 Gastric outlet obstruction

Gastric outlet obstruction is a condition caused by an occlusion of the pylorus or the
duodenum that prevents normal emptying of the stomach into the small intestine.
Typical causes are ulcers, malignant tumors, which are typically pancreatic tumors, and
foreign objects. Typical symptoms include nausea, vomiting, pain, and weight loss.
Treatment is aimed at reducing the pressure in the abdomen and stomach and enabling
the passage of food. Treatment options include nasogastric tubes, medical treatments
with proton pump inhibitors or macrolide antibiotics, endoscopic interventions with
self-expanding metal stents (SEMS), gastrostomy, endoscopic ultrasound-guided
gastrojejunostomy, endoscopic dilatation, and palliative surgery with gastrojejunostomy
(Cominardi et al., 2021; Fiori et al., 2013; Mintziras et al., 2019).

Earlier studies have shown that the short-term outcomes of endoscopic SEMS are

typically better than those of gastrojejunostomy, but for long-term outcomes,
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gastrostomy is better. Patients treated with SEMS are typically able to eat earlier (2-3 vs.
4.5-6 days) and hospital stays are shorter than those of patients treated with
gastrojejunostomy (4.7-12 vs. 9.8-27 days) (Jang et al., 2019; Mintziras et al., 2019;
Uemura et al, 2018; Yukimoto et al., 2018), but SEMS patients have experienced
problems with stent migration and stent occlusions (Uemura et al., 2018) Numerous
studies have been presented on the treatment of malignant gastric outlet obstruction.
The problems with these are typically small data sizes and retrospective data. In 2019,
Mintziras et al. conducted a systematic review and meta-analysis that suggests that
malignant gastric outlet obstruction patients should be treated with gastrojejunostomy
rather than SEMS (Mintziras et al., 2019).  Endoscopic ultrasound-guided
gastrojejunostomy is a relatively new emerging procedure that appears to be better than

the above-mentioned procedures for treating gastric outlet obstruction (Chan et al.,
2023; Kastelijn et al., 2020; Miller et al., 2017).

3.4 Surgical techniques

Conventional open surgery has been the cornerstone of palliative gastrointestinal
surgeries. A typical open surgery for a gastrointestinal palliative patient is a midline
laparotomy. The size and location of the incision depend on the specific reason for the
surgery and the structures that need to be accessed. Other possible laparotomy incisions
include transverse incisions, which are made horizontally; McBurney incisions on both
lateral quadrants; subcostal (Kocher) incisions on either side of the abdomen; a
transverse lower abdominal incision (Pfannenstiel) made just superior to the pubic ridge;
or a specific incision for a specific procedure, such as a stoma (Jelinek et al., 2024).
During surgery, an improperly placed incision can cause complications and make it
more challenging or even impossible to perform the planned surgery. The incision can
be extended or changed to a different type. If necessary, in some cases, other incisions
can also be made if it is not safe or possible to perform the necessary procedure on the
first incision (Jelinek et al., 2024). Typical palliative gastrointestinal surgeries performed
using open techniques include stoma operations, bypasses, gastrostomies, resections,
and adhesion release surgeries (B. J. Kim & Aloia, 2016; Maeda et al., 2017).
Laparoscopic surgery offers several benefits, including smaller incisions, less
postoperative pain, shorter hospital stays, faster recovery, and fewer complications,
making it particularly advantageous in palliative settings. Laparoscopic surgery reduces
surgical site infections (4.5% laparoscopic vs. 32% open), Clavien-Dindo <2
complications (14% laparoscopic vs. 32% open), and requires a shorter hospital stay



(18.7 days laparoscopic vs. 23 days open) in patients undergoing palliative surgery for
malignant bowel obstruction (Maeda et al., 2017).

Palliative resection of colorectal cancer with laparoscopic procedures reduces
hospital stay (12-17 days laparoscopic vs. 15-20 days open), postoperative complications
(22.7% laparoscopic vs. 26.9% open) (Akagi et al., 2011; Nishigori et al., 2012). Palliative
laparoscopy has been found to be a safe method for performing gastrojejunostomy in
gastric cancer and Roux-en-Y choledochojejunostomy in ampullary cancer (Eguchi et
al., 2012; E. Y. Kim et al., 2022).

3.4.1 Emergency operations

Emergency gastrointestinal surgery has been found to increase complications and
mortality compared to elective surgery in non-palliative patient groups (Hatchimonyji et
al.,, 2021; H. Zhou et al., 2023). Abdominal complaints are often acute in palliative care
patients and occur during emergency hours. The study by Tolstrup et al. showed that
21% of all emergency laparotomies and laparoscopies changed to palliative during
surgery. In their study, Clavien-Dindo >3 complications were 23.3%, 30-day mortality
was 26.7%, and 90-day mortality was 38.9% in a palliative patient group (Tolstrup et al.,
2023). Heavy disease burden, living in a care home, and older age have been found to
increase mortality in all emergency abdominal operations (Chernock et al., 2020; Z.
Cooper et al., 2018).

3.4.2 Endoscopic treatment

Endoscopic interventions may be better tolerated and effective alternatives for the
treatment of palliative patients in some selected cases. Bowel or duodenal obstructions
could be treated with metal stents or dilatations, biliary tract obstructions can be treated
with endoscopic retrograde cholangiopancreatography (ERCP), gastrointestinal
bleeding could be treated with endoscopic hemostasis and an endoscopically placed

venting gastrostomy tube for malignant gastric outlet obstruction is a possible treatment
option. (Aadam & Liu, 2019; Curry et al., 2019; Y.-I. Kim et al., 2013, 2013)
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3.4.21 Endoscopic intestinal stenting

Malignant esophageal, gastric, and duodenal occlusion that causes dysphagia are
typically treated with palliative endoscopic stenting. It can be treated endoscopically
with self-expanding metal stents, which are fully or partially covered with a silicone
membrane (Spaander et al., 2021; Uesato et al., 2017; van der Bogt et al., 2018). There
is no significant difference between partially or fully covered stents in terms of major
adverse events, such as pain, pneumonia, hemorrhage, or fistula (Didden et al., 2018).
Endoscopic esophagus stenting morbidity is high (39.5%), the most common
complications being stent migration (36.3%), pain (19.1%), obstruction (19.1%),
bleeding (10.6%), and others (14.8%) according to data from So et al. (So et al., 2018).
Dilatation without stent placement is not recommended due to high morbidity and
short relief of symptoms (Adler & Baron, 2001).

Malignant outlet obstruction is typically caused by malignancies of the stomach,
pancreas, or duodenum. Endoscopic stenting of the duodenum can be used as a
treatment, although gastrojejunostomy has been found to be a better treatment in earlier
studies (Mintziras et al., 2019). The technical success rate of stenting is reported to be
over 95% (Tamura et al., 2023). Typical adverse events after stent placement include
cholangitis, bleeding, vomiting, stent migration, perforation and pneumonia (Yamao et
al., 2010).

Malignant tumors of the colon or rectum can cause obstruction and can be treated
with stenting during colonoscopy. The FEuropean Society of Gastrointestinal
Endoscopy guidelines recommend that palliative treatment of malignant colon
obstruction include colonic stenting (Van Hooft et al., 2020). The reported technical
success rate of colon stent placement is 73-100% in the literature (Liang et al., 2014;
Ribeiro et al., 2018; Takahashi et al., 2015; Young et al., 2015). Postoperative hospital
stays are significantly shorter after endoscopic stenting than after surgery (mean: 7 days
vs. 11 days), but hospital readmission rates are higher after stenting (69% vs. 50%).
Complications of colon stenting include hematochezia, colon perforation, stent
migration, tumor ingrowth, and urinary infection and retention (Siddiqui et al., 2017;
Young et al., 2015).

3.4.2.2 Endoscopic retrograde cholangiography
Endoscopic retrograde cholangiography is a frequently used method for biliary drainage

in palliative patients (D. W. Lee & Kim, 2022). The stent options are self-expanding

metal stents (SEMS), which may be covered or uncovered, and plastic stents. Plastic



stents are less expensive, but they often cause stent occlusion after 3-6 months. SEMS
stay in place longer and often exceed the life expectancy of most palliative patients
(Walter et al., 2015). The European Society of Gastrointestinal Endoscopy clinical
guidelines recommend the implantation of SEMS for all palliative patients with
extrahepatic biliary obstruction. Endoscopic ultrasound-guided stenting or drainage can
be used as alternatives to ERCP or as palliative for treatment biliary obstruction (Zhang
et al., 2024).

Typical complications after all ERCP procedures are pancreatitis (3.5-9.7%),
cholangitis (0.5-3%), bleeding (0.3-9.6%), and perforation (0.08-0.6%). The majority of
these complications are minor and rarely require invasive care. However major

complications may occur (Dumonceau et al., 2019).

3.4.2.3 Endoscopic hemostasis

Endoscopic hemostasis for palliative gastrointestinal bleeding follows the same
principles as the general guidelines for the management of gastrointestinal bleeding.
Gastroscopy is the first-line treatment for upper gastrointestinal tract bleeding, which
manifests as vomiting blood or melena (Y.-I. Kim & Choi, 2015). Before endoscopic
assessment, the management of the patient’s hemodynamic status is crucial. Following
hemodynamic resuscitation, an upper gastroscopy should be performed within a 24-
hour timeframe (Gralnek et al., 2021).

The various modalities for upper gastrointestinal tract endoscopic hemostasis
include injections, spray coagulants, mechanical therapy, ablative therapy, or a
combination of these modalities. Injection therapy includes adrenaline, fibrin, and
cyanoacrylate adhesives. Hemostasis with these agents results in thrombosis, volume
effects, tissue damage, and vascular constriction (Bhat, 2014). Mechanical therapy
includes clips, balloon tamponade, and band ligation. All these methods cause
hemostasis by mechanically obstructing the vessel. Clips are the most common method
of mechanical hemostasis. Ablative therapy uses electrocoagulation, heater probes, or
argon plasma coagulation to coagulate tissue proteins and cause tissue destruction to
achieve hemostasis (Bering et al., 2024).

Lower gastrointestinal tract bleeding refers to bleeding distal to the ligament of
Treitz, including the small bowel, colon, and rectum. Colon and rectal bleeding typically
manifest as hematochezia, while more proximal small bowel bleeding usually presents
as a combination of melena and hematochezia. Colonoscopy should be performed for
all patients with lower gastrointestinal tract bleeding, although the timing remains
controversial (Aoki et al,, 2019). All patients with hematochezia should undergo
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gastroscopy before colonoscopy. A hemodynamically stable patient should undergo
colonoscopy during their hospital stay. If the patient is hemodynamically unstable or if
the bleeding is uncontrolled, colonoscopy is not recommended for an unprepped bowel
(Laine & Shah, 2010). Computed tomography angiography and radiological treatment
are the first-line options for patients with hemodynamic instability (Sengupta et al.,
2023; Triantafyllou et al., 2021).

3.5 Non-operative palliative treatment

Palliative interventions increased from 2004 to 2014, but the use of palliative surgery
decreased in same time period (Chen et al., 2022). Other palliative interventions than
palliative surgery are most times better for the patient (Mosenthal, 2019).

3.5.1 Radiological palliative treatment

Typical palliative radiological interventions are percutaneous abscess drainage, ablation
therapy (radiofrequency and heat), endovascular bleeding control, or transhepatic
drainage of the biliary tract.(Augustin et al., 2019; Dietrich et al., 2015; Requarth, 2019;
Zhao et al., 2015) Simple ultrasound procedures are easy for the clinician to learn and
are usually minor invasive procedures, which can be performed for palliative patients
even in home care. (Dhamija et al., 2015; Mariani & Setla, 2010)

Abdominal abscesses are commonly treated with percutaneous drainage using pigtail
drains, which are typically inserted under ultrasound or computed tomography (CT)
guidance and local anesthesia (Charles, 2012; Prasad & Varadarajulu, 2012; Requarth,
2019). Akhan et al. reported the results of retroperitoneal abscess drainage in 170
patients. Seven of them had palliative drainage, one for a perirenal abscess, two for
pararenal abscesses, and four for psoas abscesses. Most of the palliative drainages were
performed on immunosuppressed patients (Akhan et al., 2020).

If endoscopic drainage of biliary tract obstruction is not possible due to previously
performed surgeries such as Whipple or Roux-en-Y, or other reasons like duodenal
obstruction, then an alternative method for draining the biliary tract is percutaneous
transhepatic drainage (PTD). Cai et al.'s study shows that PTD is better than ERCP for
reducing levels of total bilirubin (53 vs. 36.8) and the technical success rate is better
(97.1% vs. 85.9%) (Cai et al., 2024). In Thornton et al.'s study population, only 31% of

PTD patients maintained normal bilirubin serum levels 100 days after the procedure,



and median survival was only 107 days (Thornton et al., 2012). PTD carries higher
morbidity than endoscopic interventions. Typical complications of PTD are cholangitis
(7.7%-60%), bleeding (5%-5.9%), pain (0.9%), and drainage malfunction (7%-11.8%)
(Cai et al., 2024; Chandrashekhara et al., 2016; Crosara Teixeira et al., 2013; Robson et
al., 2010). Median overall survival time after palliative PTD is 2.6-4.8 months (Crosara
Teixeira et al., 2013; Niemeld et al., 2018; Nikoli¢ et al., 2022; Robson et al., 2010).

Intra-abdominal or gastrointestinal tract bleeding that cannot be controlled
endoscopically can be treated endovascularly under local anesthesia by a radiologist.
The choice of appropriate embolic material is often based on the experience of the
operating physician and local availability of instruments, typically gelatine sponges,
microspirals, cyanoacrylates or ethylene vinyl alcohol copolymer (Augustin et al., 2019;
Loffroy et al., n.d., 2010). While the technical success rate of transarterial embolization
is as high as 51-100%, median survival is still low (Loffroy et al., 2010; Mechan et al.,
2014; Park, Shin, et al., 2017; Poultsides et al., 2008).

Palliative radiological procedures also include, thermal ablation therapy,
radiofrequency ablation therapy, and transarterial chemoembolization (Dai et al., 2024;
Q. Zhou et al., 2022). Hepatocellular carcinoma is the most common malignancy and
is treated with palliative transarterial chemoembolization, but there is also an indication
for the palliative treatment of cholangiocarcinoma  with  transarterial
chemoembolization (Gairing et al., 2021; Mohr et al., 2022; Schumacher & Gebauer,
2009). Palliative radiofrequency ablation therapy can be used for pancreatic cancer
patients alongside palliative surgery and other oncological treatments (Girelli et al.,
2013). Thermal ablation therapy is typically used for the treatment of bone tumors (Ryan
et al., 2022).

3.5.2 Conservative palliative treatment in surgical patients

Early integration of palliative care with surgical care in patients with life-threatening
illnesses is an advantage for the patient. (Berlin & Carleton, 2019). A study by
Suwanabol et al. showed that 76.1% of surgeons reported having received no formal
education in palliative care. Surgeons reported that the most typical limitations for
palliative care in clinical work were: training and knowledge of palliative care,
communication challenges, difficulty with prognoses, and patient and family factors
(Suwanabol et al., 2018). Patients often undergo extensive surgical procedures shortly
before death. In 2008, of the patients who died in the USA, 31.9% had undergone
surgery within a year before death, 18.3% within a month before death, and 8.0% within
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a week before death (Kwok et al., 2011). Interventions can be based on an initial
understanding of the values, hopes, and fears of palliative patients. Sometimes the best
practice for the patient is not to operate (Cook, 2019). For example, the following drugs
are used as conservative palliative treatment for intestinal obstruction in Finland:
Opioids (morphin) for pain, haloperidol for nausea, ocreotide for nausea and to increase
bowel motility and for some patients dexamethasone to alleviate swelling (Palliatiivinen
Hoito Ja Saattohoito, Kéypdhoitosuosistus, 2019).

Palliative radiotherapy is a relatively rarely used treatment that can be given for many
focal symptoms such as pain, bleeding, and obstruction of incurable malignancy, and
also primary tumor or metastases (Spencer et al., 2018; Williams et al., 2021), and 9-
15.3% of palliative cancer patients receive radiation therapy in the last 30 days of their
lives (Park, Lee, et al., 2017). Earlier studies have shown that gastric cancer patients’
palliative bleeding management by radiotherapy is safe and relatively effective;
hemostasis was achieved in 59.6%-95% of patients and overall survival was 83 days to
3.7 months after palliative radiotherapy (Kawabata et al., 2022; Takeda et al., 2022; Tey
et al., 2019). Pancreatic cancer patients’ palliative radiotherapy could help to alleviate
pain, to manage bleeding, and to improve overall quality of life in non-randomized
studies. Overall survival after palliative radiotherapy is 11.8 weeks to 5.1 months. (Liu
& Lefresne, 2023; Valverde et al., 2024).

3.5.2.1  Nutrition support

Weight loss, cachexia, nausea, and inability to eat can be problems in gastrointestinal
surgical patients with malignant disease. The primary treatment option according to the
European Society for Clinical Nutrition and Metabolism is to intensify oral nutrition to
manage symptoms and change the diet to better tolerated foods (Arends et al., 2017).
If this is not possible, other options are enteral nutrition with nasogastric tube or
percutaneous endoscopic gastrostomy. However, neither of these has been found to
improve quality of life in palliative patients (Laviano et al., 2016; Sanchez-Sanchez et al.,
2021). If enteral nutrition is not possible, then parenteral nutrition may be considered,
but in palliative patients it should be avoided (Uster et al., 2018).



3.6 Preoperative evaluation of surgical patients

All surgery involves a potential risk of postoperative complications or other recovery-
related problems (Barberan-Garcia et al., 2018; Jakobson et al., 2014). Palliative surgery
is often performed in an emergency situation thus prehabilitation similar to that in
elective surgery is not feasible. (Tolstrup et al., 2023). Nevertheless, preoperative
assessment is necessary to determine who will benefit from surgery.

3.6.1 American Society of Anesthesiologists (ASA) Physical Status
Classification System (PSCS)

In 1940 the ASA tasked Meyer Saklad, Emery Rovenstine, and Ivan Taylor with
developing a method for the collection and tabulation of statistical data in anesthesia
(Saklad, 1941). The classification was updated for the first time in 1963 to define
patients’ perioperative mortality risks. The ASA classification went through several
revisions, most recently in 2014, when for the first time it was evidence based. The
classification is still very close to the original more than 80-year-old classification
(Horvath et al., 2021; Mayhew et al., 2019). ASA PSCS was originally developed as a
perioperative risk assessment tool for anesthesiologists, but it has been used extensively
in medicine for many other purposes. The ASA classification is not reliable in predicting
postoperative mortality or morbidity, and it should not be used for that purpose (Li et
al., 2021). It has often been criticized because the ASA PSCS score is usually based on
the assessment of a single clinician, so there is often variation in the scoring depending
on the evaluator (Kwa et al., 2022; Sankar et al., 2014). Examples were added to the
classification in 2014 to make it easier for the clinician; this has made ASA PSCS results
more precise (Hurwitz & Shabot, 2017). Despite all the weaknesses, the ASA PSCS is
widely used around the world (Pedrosa et al., 2021).
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Table 1. ASA PSCS Scoring system current definitions

ASA PSCS Definition

ASA | A normal healthy patient

ASA Il A patient with mild systemic disease

ASA Il A patient with severe systemic disease

ASA IV A patient with severe systemic disease that is a
constant threat to life

ASAV A moribund patient who is not expected to survive
without the operation

ASA VI A declared brain-dead patient whose organs are being
removed for donor purposes

3.6.2 American College of Surgeons National Surgical Quality Improvement
Program (ACS NSQIP) Surgical Risk Calculator

In the late 1990s, surgeons at the Department of Veterans Affairs (DVA) developed the
National DVA Surgical Risk Study, which collected preoperative, intraoperative, and
postoperative outcome variables on more than 117,000 different operations. Using this
data, the DVA developed risk models for mortality and morbidity for nine surgical
specialties. In 1999, the National Surgical Quality Improvement Program (NSQIP) was
expanded to other private sector hospitals and is nowadays in use in over 700 hospitals
in the USA and 18 other countries. The risk calculator is a free, open-access tool, and
by entering the patient's basic preoperative characteristics, clinicians get a database-
based estimate of the 30-day postoperative morbidity and mortality (ACS NSQIP
History, 2024). The ACS NSQIP risk calculator was developed as a reliable tool for
clinicians to assess preoperative and postoperative morbidity risks in most surgical
procedures (Bilimoria et al., 2013). Patients typically underestimate the personal risk of
surgical complications, so clinicians need a tool that shows the risks in an easy-to-read
format.

In earlier studies the ACS NSQIP risk calculator has been found to be unreliable for
assessing postoperative outcomes for palliative patients. It overestimates the risk of
complications and underestimates the length of hospital stay and mortality in the
palliative patient group (Rodriguez et al., 2016; Vidri et al., 2015).
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Figure 2. ACS NSQIP surgical risk calculator outcomes form (ACS Risk Calculator, 2024)

3.6.3 Palliative index

Roses et al. published in 2014 a study of 143 palliative patients with malignancies
undergoing emergency surgery. Using multivariate analysis, they created a palliative
index. The palliative index is a simple risk analysis tool for clinicians to predict the
mortality of patients with malignancy. The maximum points are 5, and points are given
for tumort-related indication (1 point), ASA PSCS > 3 (1 point), creatinine < 1.3 mg/dL
(1 point), and advanced malignancy (2 points). In their data, the palliative index predicts
postoperative overall survival, as seen in Figure 3 (Roses et al., 2014). Since its
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publication, the palliative index has been cited only a few times in the literature and it
has not achieved great popularity (Cohen & Miner, 2019; Folkert & Roses, 2010).
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Figure 3. Palliative Index postoperative survival (Roses et al., 2014)

3.6.4 Sarcopenia

In 2010 the European Working Group on Sarcopenia in Older People published a
definition of sarcopenia, and in early 2018 they released an updated version of that
definition. The previous definition of sarcopenia was based solely on low muscle mass,
but the updated version in 2018 includes three criteria: low muscle strength, low muscle
quantity or quality, and low physical performance (Cruz-Jentoft et al., 2019).

There are many tools to diagnose sarcopenia in clinical practice. Anamnesis suitable
for diagnosing sarcopenia is the most important factor in clinical suspicion. The 5-item
simple SARC-F questionnaire is useful for clarification (Bahat, Yilmaz, KiliA§, et al.,
2018; Bahat, Yilmaz, Oren, et al., 2018). Skeletal muscle strength can be measured by
grip strength tests or the chair rise test (Cesari et al., 2009; Leong et al., 2015). Muscle
mass or muscle quality can be estimated by multiple methods, which usually adjust the



results according to the patient's body size (BMI, height, height squared, or weight) (C.
Cooper et al., 2013). The most typical methods for measuring muscle mass are total
body skeletal muscle mass and appendicular skeletal muscle mass (Buehring et al., 2018;
Heymsfield et al., 2015). Physical performance measures whole-body function,
including central and peripheral nervous function and balance. Typical physical
performance tests are gait speed, Timed-Up and Go Test, Short Physical Performance
Battery, and the 400m walk test (Bergland et al., 2017; Guralnik et al., 2000; Vestergaard
et al., 2009).

Most gastrointestinal surgery patients have undergone CT imaging. Muscle mass
measured from CT scans is used in studies to determine sarcopenic muscle mass,
although it does not meet the current criteria for sarcopenia. Lumbar vertebra I.3 and
psoas muscle mass can be determined from the images and this correlates with whole-
body muscle mass. Imaging can also be done by MRI (Heymsfield et al., 2015; Sheng et
al., 2023).

According to earlier studies, sarcopenia increases the risk of complications and 30-
day readmissions in colorectal cancer surgery, gastric cancer surgery, and esophageal
cancer surgery (Erkul et al., 2022; Kamada et al., 2022; Nagarajan et al., 2023; Wang et
al., 2021). Elderly emergency abdominal surgery patients with sarcopenia have higher
90-day mortality rates than non-sarcopenic patients (Brandt et al., 2019). Lee et al.
reported that 25.9% of colorectal cancer patients had sarcopenia, and those patients had
lower 3-year disease-free survival than patients without preoperative sarcopenia (58.5%
vs. 78.4%) (J. Lee et al., 2023). Sarcopenia is associated with poorer results in patients
with advanced pancreatic ductal carcinoma who undergo palliative gastrojejunostomy
and hepaticojejunostomy. Sarcopenia increases mortality, in-hospital time, and
decreases the success of oral intake in this patient group (Pencovich et al.,, 2020).
Sarcopenia, as measured by the total psoas area index, is not correlated with poorer
outcomes in gastrointestinal cancer curative or palliative surgery, according to the study
by Haiducu et al. (Haiducu et al., 2023).

3.6.5 Multidisciplinary approach

Medicine has always been about teamwork and the multidisciplinary team (MDT)
approach to medical problems has been mentioned in the literature since the 1960s, in
recent decades, the multidisciplinary approach has increased in the treatment of
different patient groups. There is evidence of the benefits of MDT in the treatment of

various diseases, malignancies, different surgical patients, pain patients, and palliative
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patients (Lamb et al., 2012; McCorkle et al., 2015; Meguid et al., 2016). The European
Society of Surgical Oncology recommends colorectal cancer MDT meeting attendees
to be: endoscopist, pathologist, radiologist, surgeon, radiation oncologist, medical
oncologist, while and extended MDT meetings require: geriatrician, palliative care
specialist, psychologist and nutrition specialist (Beets et al., 2017).

MDT meetings have been found to refine the diagnosis and thus change the
treatment recommendation in several different gastrointestinal malignancies, including
pancreatic and biliary, esophageal and gastric, liver, neuroendocrine, and colorectal
malignancies (H. Ma et al., 2024; Meguid et al., 2016). Basta et al. showed that MDT
meetings led to the correct diagnosis in 93.4% of cases, and in 21.8% of cases the MDT
meeting changed the referral diagnosis (Basta et al., 2017). Van Hagen et al. showed that
for upper GI tract malignancies, 35.6% of treatment modalities were changed in MDT
meetings. In this study, 29.8% of patient cases processed in MDT meetings were initially
considered palliative, and 23.4% of patients could not be classified as either palliative or
curative. Of patients initially classified as curative in MDT meetings 6.8% were changed
to palliative treatment, and 2.7% of cases proposed for palliative treatment were altered
to curative treatment (Van Hagen et al., 2013). Only a few surgical patients were offered
palliative consultation, 0.8% of patients before the operation and 2.9% of patients after
the high-risk surgery operation. Among patients who died within 30 days of surgery,
5.6% had a palliative care consultation before surgery, and 24.4% after surgery,
according to Yefimova et al.'s data on patients who underwent high-risk surgical
operations (Yefimova et al., 2020).

3.7 Postoperative outcomes

In gastrointestinal surgery, postoperative morbidity rates range from 23.2% to 81.6%
(Alterio et al., 2023; D.-K. Lee et al., 2020; Scherman et al., 2023; Szakmany et al., 2017,
Voldby et al., 2022). The most typical surgical complications are surgical site infections
(which can be classified into superficial incisional, deep incisional, and organ/space
infections), ileus, hemorrhage, anastomotic leakage, bowel obstruction, and gastric
outlet obstruction (Slankamenac et al., 2017; Voldby et al., 2022). Other typical non-
surgical, but operation-related complications are atrial fibrillation, pulmonary embolism,
venous thrombosis, and pneumonia (Voldby et al., 2022). Complications may occur
during the operation (i.e., iatrogenic injuries) or they may manifest after the operation
(Dajenah et al., 2022). Late complications include hernias of the operating site
(Bosanquet et al., 2015). Morbidity is associated with longer hospital stay and slower



symptom resolution, and mortality also increases with complications (Miner et al.,
2004).

In palliative surgery, complications may be even more problematic due to patients'
frailty and relatively short life expectancy. The complication rates in palliative surgery
range from 17% to 56% (Badgwell et al., 2009; Deo et al., 2021; Gonzalez et al., 2005;
Jaruvongvanich et al., 2020; Miner et al., 2004; Pencovich et al., 2020; Podnos et al.,
2007; Wong, et al., 2022a; Wong, et al., 2022b). Typical postoperative complications are
similar to those in non-palliative gastrointestinal surgery. The Clavien-Dindo (CD)
classification is often used to classify postoperative gastrointestinal surgery
complications (Clavien et al., 2009).

3.7.1 Clavien-Dindo classification (CD)

In 1992, Clavien et al. first published a 4-grade classification for postoperative
complications in surgery (Clavien et al., 1992). In 2004, they modified it by increasing
the grades to 7 by dividing grades 3 and 4 into categories (Dindo et al., 2004). Clavien-
Dindo classifications, definitions, and examples shown in Table 2. The Clavien-Dindo
classification is currently a widely used system to evaluate surgical complications,
particularly in gastrointestinal surgery. It provides a standardized and replicable method
for reporting and categorizing postoperative complications (Bolliger et al., 2018; Clavien
et al., 2009; Rassweiler et al., 2012). Seven different centers around the world which had
previously routinely used the CD classification were presented with 11 imaginary patient
scenarios, with 89% agreement in ratings, according to a study by Clavien et al. (Dindo
et al., 2004).

The CD classification has often been considered too simple to classify complex
complication situations. The CD classification takes into account only the most severe
complications, while the recovery of a patient with multiple complications may be less
successful than that of a patient with a single complication. Therefore, in response,
Slankamenac et al. developed the comprehensive complication index (CCI)
classification, which is based on the CD classification but takes account of several
complications and has been found to be better correlated with length of hospital stay
and reoperations (Golder et al., 2023; Slankamenac et al., 2013).

While the CD is commonly used, there are no studies so far examining the use of

the CD classification specifically in palliative gastrointestinal surgery.
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Table 2.

Table: Modified Clavien-Dindo classification definitions and examples (Dindo et al., 2004)

Clavien- Definition Example
Dindo
| Any deviation from normal postoperative healing, Bedside wound infection opening.
without need for pharmacological, surgical, endoscopic
or radiological interventions. Physiotherapy, diuretics,
electrolytes and antipyretics are acceptable in this
grade.
Il Complication requiring pharmacological intervention, Antibiotic treatment other than normal
blood transfusion, antibiotics, and total parenteral prophylaxis medication
nutrition.
1l Complication requiring surgical, endoscopic or
radiological intervention.
lNIA Complications requiring intervention that can be done Gastroscopy for bleeding from the suture in
under /local anesthesia. obesity surgery
B Complications requiring intervention that can be Laparoscopy and lavage for abcess treatment
performed under general anesthesia.
v Life-threatening complication requiring intensive care
unit management.
IVA Single organ dysfunction Renal failure that can be treated with dialysis
IVB Multi-organ dysfunction Multiorgan failure: renal, heart and pulmonary
failure after anastomotic leakage and peritonitis
v Complication that causes death of patient

3.7.2 Hospital readmissions

After emergency general surgery, 30-day hospital readmission rates are 8.1%—31.9%,

and 90-day readmissions are 14.5%—28.2% according to eatlier reports (I Soylu et al.,
2024; Kelley et al., 2020; Khalil et al., 2024; Rossi et al., 2021; Urrechaga et al., 2021). A

significant factor for 30-day readmission was length of hospital stay, the stoma created

during surgery, and ASA classification score >3, as well as discharge disposition,
especially to home or a rehabilitation center (Kelley et al., 2020; Khalil et al., 2024; Rossi
et al., 2021). Typical reasons for hospital readmissions are infections, sepsis,



gastrointestinal tract problems, surgical wound problems, pancreatitis, heart failure,
hemorrhage, and dehydration (Rossi et al., 2021; Urrechaga et al., 2021) According to
the study by Khalil et al, a planned general practitioner clinical check-up after
gastrointestinal cancer surgery reduced hospital readmissions, thereby also reducing
costs (Khalil et al., 2024).

Hospital readmission rates after palliative gastrointestinal surgery are 2.5%—56.1% in
patients with malignant disease (De Boer et al., 2019; Maddalon et al., 2024; Wong et
al., 2022b, 2022a). Frequent readmissions were typical in the palliative patient group,
with 26.2%-35% of patients being readmitted twice or more (De Boer et al., 2019;
Wong et al., 2022a). Reasons included operation-related problems and progression of
malignancy. The median stay after readmission was 5.7 days (De Boer et al., 2019). In
locally advanced pancreatic cancer, surgical palliation increased readmissions to 8.1%
versus 2.0% compared to medical palliation; however, palliative surgery marginally
improved survival (Kramer et al., 2024). Wong et al. reported a 5.9% risk of unplanned
reoperations after palliative_surgery_readmission (Wong et al., 2022b).

3.7.3 End of life care

Sometimes the patient's clinical condition is determined to be so near end of life that
the only humane treatment option is to move to end-of-life care (Schlick & Bentrem,
2019). End-of-life care means support for the patient at end of their life. End-of-life
care includes physical and emotional symptom control, pain management, and
consideration for the patient's relatives as death approaches (Currow et al., 2020). When
death is imminent, it is important for healthcare professionals to make the experience
for the dying person and their loved ones as least distressing as possible. Lees et al.
showed in their retrospective study that most people in Canada prefer to spend their
last days at home, and 70% of their study population received palliative home care in
the last 30 days of their lives (Lees et al., 2022). Of 3581 people with cancer diagnoses,
490 (13.7%) had =3 admissions in the last 90 days, 1,640 (45.8%) had =1 admission in
the last 30 days, 1,042 (28.6%) had =1 emergency department visits in the last two weeks
of their life. Pain, dyspnea, and other exacerbating symptoms can lead to patients to
make emergency department visits and require hospitalizations (Leniz et al., 2022).
Contact to a palliative care unit reduced emergency department visits by 30% and in-
hospital care was decreased 60% among cancer patients in the last 90 days of their lives
according to a Finnish study by Haltia et al. (Haltia et al., 2023). Well-implemented
palliative care reduces unnecessary hospital visits and alleviates stress for both patients
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and their families in the last days of life (Gomes et al.,, 2013; Lees et al., 2022;
Prachanukool et al., 2023; Smith et al., 2012). Krawczyk et al. summarized good clinical
practices in end-of-life care: proactive co-authorship of disease trajectory, mutual
acknowledgment of the dying process, naturalizing the direction and outcome of care,
minimizing social disruption, being recognized as compassionate and efficient
providers, and utilizing specialized knowledge and interventions (Krawczyk, 2021). In a
systematic literature review by Krikorian et al. of patients’ perspectives on a good death,
the main results were pain and symptom control, preparation for death and contributing
to others, but culture, religion, age, life circumstances, disease, and financial issues
strongly influenced patients' experiences of imminent death (Krikorian et al., 2020).

3.8 How to improve end-of-life care by surgical means?

Very few studies of palliative and end-of-life gastrointestinal surgery outcomes have
been published so far. Even fewer studies have focused on preoperative clinical tools
that assess who will benefit from surgery. Earlier studies have shown that only few
palliative surgery patients underwent preoperative multidisciplinary evaluation, and
there are no studies available to demonstrate its effectiveness. (Wong et al., 2022b,
2022a; Yefimova et al., 2020). To improve the treatment of palliative gastrointestinal
patients, we need more studies focusing on palliative gastrointestinal surgery patients

and their preoperative evaluation.



4 AIMS OF THE STUDY

The aim of this thesis was to investigate gastrointestinal surgery in a palliative patient
group. The specific aims of the studies were:
I. To determine the outcomes of palliative gastrointestinal surgery.
IL. To investigate clinical tools for the preoperative evaluation of palliative
gastrointestinal surgery patients.
ITI.  To investigate the value of a multidisciplinary approach to the evaluation of
palliative gastrointestinal surgery patients.
IV. To review the results of endoscopic gastric outlet obstruction treatment in a
palliative patient group
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5 PATIENTS AND METHODS

5.1 Study |

5.1.1 Patient population

The medical records of all consecutive emergency patients undergoing abdominal
operations at Tampere University Hospital (TUH) from 2015 to 2016 were collected
from the medical database (URANUS; CGI Inc., Montreal, Quebec, Canada) and
assessed retrospectively for eligibility (n = 2,817). Patients undergoing palliative surgery
were manually selected for the study. The medical records had to clearly indicate that
the surgery was intended to be palliative or became palliative during the procedure.
Overall, 93 patients were included in the study. The study flowchart is presented in
Figure 4.

Emergency intra-abdominal surgery
assessed for eligibility (n=2,817)

Excluded (n=2,724)

e Not meeting inclusion criteria (n=2,723)
(Non palliative surgery)

e Missing information for risk scoring

(n=1)

A4

\/

Analysed (n=93)

Figure 4. Flowchart of Study



5.1.2° Methods
From the medical records, the following data were collected: patient demographics,
comorbidities, type of malignancy, ASA classification, best functional status in daily

activities before the operation (divided into three categories: "independent,
dependent," and "totally dependent"), palliative index scores and ACS NSQIP Surgical

partially

Risk Calculator scores. The main outcome variables included mortality, morbidity, rate
of readmissions, postoperative functional status in daily activities (same three categories:

nmn

"independent," "partially dependent," and "totally dependent" as preoperatively), length
of hospital stay, length of stay in the postoperative care unit. Postoperative
complications were defined and graded using the CD classification. Functional status in
daily activities was assessed at discharge using the same three-level classifications as
preoperatively. Both in-hospital mortality and overall mortality were registered, likewise
overall survival time. Mortality data were extracted from the Finnish Population

Information System.

5.2 Study Il

5.2.1 Patient population

In this study all patients attending a palliative care consultation and receiving
treatment on a gastrointestinal ward from 2018 to 2019 were assessed retrospectively
for eligibility. Patients with no palliative indication for surgical intervention or for whom
the palliative care treatment decision was made more than 30 days after the surgical
intervention were excluded.

The control group consisted of palliative surgical patients receiving no palliative team
consultation preoperatively. The patient selection process is illustrated in Figure 5. and
the study population in Figure 6. Outcomes of patients who underwent surgery without
a palliative care consultation (n=149) were compared to those of patients who had a
palliative care consultation prior to surgery (n=24). The control group consisted of
patient data collected in 2015-2016 (Study I) and new data collected in 2018-2019.
Additionally, outcomes of patients undergoing palliative gastrointestinal surgery and
receiving endoscopic (n=77) and conservative palliative care (n=62) were also reported

as secondary outcomes.
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Assessed for eligibility

(n=3418)
Excluded (n=3106)
- Non palliative
patients
- Non gastric
surgery patients
I [ |
Conservative Surgical Endoscopic
treatment treatment treatment
(n=62) (n=173) (n=77)
Study population Control group
Palliative care Palliative care
consultation before consultation after
surgery surgery
(n=24) (n=149)

Figure 5. Flowchart of Study II.

5.2.2 Methods

Palliative care consultations were integrated into standard practice on the
gastrointestinal surgery wards of TUH at the beginning of 2017. The palliative care
teams included specialist palliative care physicians and nurses. The teams were available
during office hours. Patient data were collected from hospital medical records. The data
collected preoperatively included demographics, comorbidities, type of malignancy,
ASA classification, best functional status in daily activities categorized into three groups:
'independent,' 'partially dependent,’ and 'totally dependent,' surgery type and indications
for surgery. Postoperative outcomes included length of stay (LOS), morbidity defined
by CD classification, functional status using at discharge the same three classifications
as preoperatively, follow-up location at discharge, readmissions to hospital, hospital
mortality, overall mortality, and survival time. Mortality data were extracted from the
Finnish Population Information System.



2018-2019 conservative
palliative surgery
patients,
n=62

Study Il
population,
n=93+80+77+62
=312

2018-2019

Study | palliative surgery
population, patients
2015-2016 n=80

n=93

Palliative surgery
patients, with
preoperative
palliative care
evaluation n=24,

Study 1l

population Stlld)ll e
opulation
2015-2020 2018-2019 palliative E:’;3+80=173

endoscopy patients

palliative gastric
n=77

outlet obstruction
n=88

Figure 6. Population plot chart of the studies

5.3 Study Il

5.3.1 Patient population

All patients at TUH from 2015 to 2020 who underwent gastrojejunostomy or who
received endoscopic self-expanding metal stents (SEMS) for malignant gastric outlet
obstruction (GOO) were assessed retrospectively for eligibility. One hundred and forty-
four patients had malignant GOO, of whom 70 underwent gastrojejunostomy and 74
received endoscopic SEMS. Twenty-four gastrojejunostomy patients and 32 SEMS
patients were excluded because their treatment was essentially intended to be curative.
Forty-two patients treated with SEMS and 46 treated with gastrojejunostomy were
palliative. Gastrojejunostomy was performed using both laparoscopic and open
techniques with side-to-side anastomosis. The flowchart is shown in Figure 7. For
endoscopic procedures, the study hospital uses two different self-expanding stent
options for duodenal stenting: Olympus Hanarostent® and Boston Scientific
Wallflex®.
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Patient with malignant gastric outlet obstruction
(n=144)

Clinician's assessment of the procedure

Endoscopic duodenal stenting Surgical gastrojejunostomy
with self-expanding metal (n=70)
stents (n=74)
Exluded (n=32) Excluded (n=24)
- Not meeting inclusion criteria - Not meeting inclusion criteria
(Curative treatment ) (Curative treatment)
Palliative endoscopic duodenal stenting Palliative surgical gastrojejunostomy (n=46)

with self-expending metal stents (n=42)

Figure 7. Flowchart of Study.

5.3.2  Methods

Patient data collected preoperatively included age, sex, comorbidities, type of
malignancy, preoperative functional ability, and preoperative gastric outlet score
according to the Gastric Outlet Obstruction Scoring System (GOOSS), which ranges
from 0 to 3: (0: no oral intake at all, 1: liquid oral intake, 2: soft foods oral intake, 3:
normal food oral intake) (Adler & Baron, 2002), along with the indication for the
procedure. The main postoperative outcomes included morbidity defined by CD
classification, reoperations, postoperative GOOSS, postoperative oral intake ability,
postoperative length of hospital stay, follow-up treatment location, and mortality.



54 Study IV

5.4.1 Patient population

The study population consisted of the surgical patients from Studies I and II, totalling
173 patients treated with palliative gastrointestinal surgery. The study population is

shown in Figure 6.

54.2 Methods

To determine the muscle surface area, we used the mean psoas muscle areas measured
from CT images at the level of the middle of the third lumbar vertebra. Both the right
and left psoas muscle areas at this level were drawn, measured, and calculated using
Sectra Workstation Version 23.1 (Sectra AB, Link6ping, Sweden). Patient data were
collected from hospital medical records and the hospital’s surgical database. Patient
characteristics were recorded, including age, sex, comorbidities, ASA classification, type
of malignancy, type of surgery, and laboratory values (hemoglobin, C-reactive protein,
leukocytes, albumin, and prealbumin levels). The main outcomes were the associations
of sarcopenia with 30- and 90-day mortality. For further analysis, the study population
was divided by sex and into three age groups (<65, 65—79, and >80 years).

5.5 Statistics

Statistical analyses for Studies I, 1T, and III were performed using SPSS Statistics Version
22 for Windows (IBM Corp., Armonk, NY, USA), for Study IV using SPSS Statistics
Version 28 for Windows (IBM Corp., Armonk, NY, USA), and R software version 4.1.2
(R Foundation for Statistical Computing, Vienna, Austria). Summary measurements
were expressed as means with standard deviations or as medians with minimum and
maximum values unless otherwise stated. Continuous variables were analyzed using
Student’s t-test or Mann—Whitney U-test, with the latter for non-normally distributed
data. Chi-square or Fisher’s exact test was used for categorical variables. ROC curves
were used to visualize the performance of different preoperative classifications in Study
I and to identify cutoff values for psoas muscle area in Study IV. Two-tailed P values
were reported and a P value of < 0.05 was deemed statistically significant.
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5.6 Ethics

All studies were conducted according to the requirements of the Helsinki Declaration.
All studies were retrospective, registry studies and patients were not contacted during
the study, thus case ethical approval was not required. Permission to use the patient

registers in the studies was obtained by TUH.



6 RESULTS

Study I showed the postoperative outcomes of palliative gastrointestinal emergency
surgery patients operated on in the period 2015-2016 at TUH. A total of 93 patients
were included. In Study II we included palliative gastrointestinal surgery patients from
the years 2018-2019 (n=80), bringing the total number of patients meeting the inclusion
criteria to 173. Study IV patients were the same palliative surgery patients as in Study 1.
Patient- and disease-specific characteristics are shown in Table 3.
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Table 3. Main characteristics of palliative gastrointestinal surgery patients 2015-2016 and 2018-
2019 (Studies I, II, and IV)

Variable Al palliative 2018-2019 2015-2016 (study
surgery patients | palliative surgery | 1)
(Studies II, IV) patients n=93
n=173 n=80
Age, median (min-max) 70 (28-98) 70 (33-98) 69 (28-92)
Sex, female, n (%) 78 (45) 31(39) 47 (51)
Sex, male, n (%) 95 (55) 49 (61) 46 (49)
Comorbidities n (%) 120 (69) 50 (63) 67 (72)
Diabetes 39 (23) 15 (19) 24 (26)
Hypertension 77 (46) 28 (35) 49 (53)
Heart failure 11 (6.4) 4 (5) 7(7.5)
COPD 10 (5.8) 3(3.8) 7(7.5)
Coronary artery disease 20 (12) 9(11) 11(12)
Malignancy, n (%) 157 (91) 68 (85) 89 (96)
Colorectal 58 (34) 25 (31) 33 (35)
Upper gastrointestinal tract 33(19) 15 (19) 18 (19)
Hepatic or pancreatic 26 (15) 12 (15) 14 (15)
Breast or gynecological 15 (8.7) 5(6.3) 10 (11)
Other 26 (15) 12 (15) 14 (15)
Non-malignant disease 15 (8.7) 11 (14) 4(4.3)
Indication for surgery, n (%)
Occlusion 106 (53) 58 (73) 48 (52)
Perforation 20 (12) 14 (18) 6 (6.5)
Other 47 (27) 8 (10) 39 (42)
ASA classification, n (%)
1-2 20 (11) 9(11) 11(12)
3-5 153 (88) 71(89) 82 (88)
Planned palliative operation, n (%) 115 (66) 50 (62) 65 (70)




6.1 Study |

6.1.1 Surgical outcomes

Median survival of palliative gastrointestinal surgery patients was 46 days (0-971).
Postoperative mortality was 22% at 14 days, 38% at 30 days, 63% at 90 days, and 87%
at 1-year. Minor complications (CD 1-2) were observed in 9 (10%) patients, while major
complications (CD 3—4) were noted in 12 (13%) patients. Reoperation was performed
on 7 (7.5%) patients, and in-hospital mortality was 13 (14%). Preoperatively, 60 (65%)
patients were independent, 31 (33%) were partially dependent, and only 2 (2.2%) were
totally dependent on help for activities of daily living. However, postoperatively, on the
day of discharge, only 11 (12%) were independent, 36 (39%) were partially dependent,
and 32 (34%) were totally dependent in activities of daily living. Eighteen patients were
discharged home and 60 (65%) patients were discharged to follow-up treatment at
another hospital or primary healthcare ward.

Table 4. Main outcomes of palliative gastrointestinal surgery patients.
Variable N=93
Surgical morbidity, n (%)

CD I-Il 9 (10)

CD -V 12 (13)
In-hospital mortality, n (%) 13 (14)

Mortality, n (%)

14 days 20 (22)

30 days 38 (41)

90 days 59 (63)

1 year 81(87)
Postoperative lifetime, median (IQR; max) 46 (16.5-178; 971)
Functional ability at discharge, n (%)

Independent 11(12)

partially dependent 36 (39)

Totally dependent 32 (34)

Hospital LOS, days (median) 5(3-7.5)
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6.1.2 Preoperative evaluation

Older age (p=0.004), ASA classification (p=0.016), and coronary artery disease
(p=0.048) were statistically significantly associated with 90-day mortality. Several
variables, such as comorbidities other than coronary artery disease, type of malignancy,
pre-operative functional ability in daily activities, and surgery indication, were not
statistically significantly correlated with 90-day mortality. Both the ACS NSQIP risk
calculator for risk of death and the ASA classification had significant associations with
14-day, 30-day, 90-day, and one-year mortality. Palliative index had no statistically
significant association with mortality or morbidity. Figure 8. and Table 5. present the
ROC curves and AUC values of morbidity and mortality. The area under curve (AUC)
values show that ACS NSQIP was a reliable variable in the classification of mortality
(AUC over 0.7) and that ASA was reliable in 14-day and 1year mortality, Palliative index
was not a good tool for predicting mortality. Neither ASA, ACS NSQIP nor Palliative
Index proved good for predicting morbidity (AUC < 0.7).
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Table 5. ROC AUC values

ASA ACS NSQIP Palliative index
14- day mortality 0,704 0.710 0.590
30-day mortality 0.662 0.707 0.517
90-day mortality 0.671 0.718 0.487
1 year mortality 0.748 0.749 0.467
Morbidity 0.575 0.595 0.544

6.2 Studyll

6.2.1 Surgical outcomes

Postoperative mortality was 26% at 14 days, 42% at 30 days, 68% at 90 days, and 88%
at 1 year. Postoperatively, 5 patients were admitted to the intensive care unit, 10 (5.7%)
had minor complications (CD 1-2), and 26 (15%) had major complications (CD 3—4).
Twenty-seven (16%) patients underwent reoperation, and in-hospital mortality was
16%. The median postoperative length of hospital stay was 6 days (min 1-max 32).

Twenty-seven (16%) patients were discharged home (11 with home care and 16
without), 71 (41%) patients were discharged to other hospitals or primary healthcare
wards, and 8 (4.6%) patients were discharged to the palliative care ward. 33 patients had
a hospital readmission to TUH. Preoperatively, 116 (67%) patients were independent,
54 (31%) were partially dependent, and only 1.7% were totally dependent on help for
activities of daily living. However, postoperatively, on the day of discharge, only 16 (9%)
were independent, 77 (45%) were partially dependent, and 49 (28%) were totally
dependent on help for activities of daily living.

6.2.2 Effect of preoperative palliative care consultation

Among patients having had a preoperative palliative care specialist consultation (n=24)
there was a trend for lower operation-related in-hospital mortality (8.3% vs. 25%, p =
0.051), and lower rate of hospital readmissions (8.3% vs. 13%, p = 0.052); than among
those who had a palliative specialist consultation after palliative surgery (2015-2016
n=93 + 2018-2019 n=>56, in total n= 149) but these outcomes were not statistically



significant. There was no difference in outcomes for median survival (49 days [2—440]
vs. 45 days [1-971]) and 14-day, 30-day, 90-day, and 1-year mortality. The main
outcomes of Study II shown in Table 6.

Table 6. Preoperative palliative care consultation team effectiveness
Variable Preoperative palliative care consultation before
surgery (n=173)
No 2015-2016 | No 2018-2019 | Yes 2018-
Before PTs ! After PTs 2 2019
Number of patients n, (%) 93 (54) 56 (32) 24 (14)
Morbidity CD, n (%) 21(23) 13 (23) 2(8.3)
Minor CD I-Il 9(9.7) 0(0.0) 1(4.2)
Major CD IlI-IV 12 (13) 13 (23) 1(4.2)
Re-operation, n (%) 13 (14) 13 (23) 1(4.2)
In-hospital mortality, n (%) 11(12) 14 (25) 2(8.3)
LOS, days, median, (min-max) 5 5(1-22) 7(2-32) 6 (2-14)
Readmissions, n (%) 24 (26) 7(13) 2(8.3)
Postoperative functional ability, n (%)
Independent in daily activities 11 (14) 3(7.1) 2(9.5)
Partially dependent in daily activities 36 (46) 27 (64) 14 (67)
Totally dependent in daily activities 32 (41) 12 (29) 5 (24)
Survival, days, median, (min-max) 46 (1-971) 33 (2-507) 49 (2-440)
Mortality, n (%)
14 days 20 (22) 20 (37) 5(21)
30 days 38 (41) 26 (48) 10 (42)
90 days 59 (63) 41 (76) 17 (71)
1 year 81 (87) 50 (93) 22(92)

! patients undergoing surgery without palliative care consultation before implementation of
palliative care consultation teams 2015-2016
2 patients undergoing surgery without palliative care consultation after the implementation of
palliative care consultation teams 2018-2019

6.3 Study Il

Study Il is a retrospective study of palliative patients who underwent endoscopic SEMS
duodenal stenting (n = 42) or palliative gastrojejunostomy (GJ) surgery (n = 46) in the
period 2015-2020 at TUH. The main characteristics of Study III are shown in Table 7.
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Table 7. Main characteristics of Study Ill population

Gastrojejunostomy Duodenal stenting
Population, n (%) 46 (52) 42 (48)
Age, median (min-max) 66 (47-92) 72 (37-95)
Sex, female, n (%) 24 (52) 16 (38)
Sex, male, n (%) 22 (48) 26 (62)
BMI, median (min-max) 24 (17-57) 26 (18-44)
Comorbidities, n (%) 41(89) 38 (91)
Diabetes 17 (37) 14 (33)
Hypertension 31 (67) 25 (60)
Heart failure 1(2.2) 4 (9.5)
COPD 4 (8.7) 3(7.1)
Coronary artery disease 8(17) 4 (9.5)
Hypothyroidism 4(8.7) 5(12)
Atrial fibrillation 3(6.5) 11(26)
Malignancy, n (%)
Hepatopancreatic 27 (59) 26 (62)
Other 19 (41) 16 (38)
Advanced cancer, n (%) 45 (98) 34 (81)
Locally advanced 21 (46) 9(21)
Metastatic cancer 24 (52) 25 (60)
Peritoneal carcinosis 11 (24) 14 (33)
Ascites 6 (13) 15 (36)
ASA Classification, n (%)
1-2 4(8.7)
3-5 42 (91)
Preoperative vomiting, n (%) 36 (78) 33(79)
Preoperative GOOS, n (%)
0 27 (59) 22 (52)
1 7(15) 12 (29)
2 5(12) 1(2.2)
3 3(7.1) 11 (24)
Nasogastric tube preoperatively, n (%) | 29 (63) 20 (49)

6.3.1 Outcomes

Morbidity was 14 (30%) in the gastrojejunostomy (GJ) group and 19 (45%) in the
self-expanding metal stent (SEMS) group, when which minor complications (CD 1-2)
numbered eight (17%) in the GJ group and 0 in the SEMS group. Major complications
numbered six (13%) in GJ patients and 19 (45%) in SEMS patients. Nineteen patients
(45%0) in the SEMS group and four (8.7%) in the GJ group underwent reoperation. In
the SEMS group, the most typical reoperations were re-stenting (21%) or



gastrojejunostomy (21%). The most common reason for reoperation was stent
obstruction as the disease progressed or problems with gastric emptying even when the
stent was open. In three months, hospital readmissions amounted to 7 (15%) in the GJ
group and 17 (41%) in the SEMS group. Mortality rates were similar in both groups,
and postoperative GOOSS was also similar in both groups. SEMS group patients were
able to consume liquids at a median of 0 days (0-3), while GJ group patients needed a
median of 2 days (1-24). They consumed soft foods after 2 days (1-6) compared to 4
days (1-20) for the GJ group, and solid foods after 2 days (0-5) compared to 6.5 days
(1-10) for the GJ group. Forty (87%) of the GJ patients had a nasogastric tube for a
median of 2 days (0—10), while only 7 (13%) of the SEMS group patients needed a
nasogastric tube for a median of one day (0-6). Postoperative median survival times
were 50 days (9—597) in the SEMS group and 180 days (3-972) in the GJ group. Main

outcomes are shown in Table 8.

Table 8. Outcomes of Study Il
Variable Gastrojejunostomy Duodenal stenting
Morbidity, n (%) 14 (30) 19 (45)
Minor (CD 1-2) 8 (17) 0
Major (CD 3-4) 6 (13) 19 (45)
Reoperation n (%) 4(8.7) 19 (45)
Duodenal stenting 9(21)
Gastrojejunostomy 9(21)
Other 4(8.7) 1(24)
Length of hospital stay, days (min- 7(1-27) 5(0-20)
max)
Short term hospital readmissions n 7(15) 17 (41)
(%)
Postoperative survival, days (min- 108 (3-972) 50 (9-597)
max)
Oral intake, days (min-max)
Liquids 2 (1-24) 0(0-3)
Soft food 4 (1-26) 2 (1-6)
Normal food 6.5 (1-10) 2 (0-5)
Days with nasogastric tube, days 2(0-10) 1(0-6)
(min-max)
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6.4 Study IV

The main characteristics of Study IV are shown in Table 3. Seventy-eight percent of
patients had low psoas muscle area (PMA), with a median of 638 mm? (113—1347 mm?)
among males and 380 mm? (119-960 mm?) among females. Median albumin levels were
29 g/L (22-33 g/L) for low PMA patients and 31 g/L (25-39 g/L) for normal PMA
patients (p = 0.265); the corresponding values were 28 g/L (22-32 ¢/L) in females and
28 g/L (23-31 g/L) in males.

6.4.1 Reduced psoas muscle area and surgical outcomes

No statistically or clinically relevant association was found in this study between low
PMA and 30- or 90-day mortality in either sex. Furthermore, ROC analysis failed to
provide new cutoff values with reasonable sensitivity and specificity for iliopsoas muscle
surface area in palliative surgical patients. Nor was there any association between
mortality and low PMA in the various age groups (<65 years, 65—79 years, and >80
years).

Patients who died within 30 and 90 days were older (p < 0.001 and p = 0.004), had
higher ASA classification (p = 0.011 and p < 0.001), had higher body mass index (p =
0.004 and p = 0.035), had lower albumin levels (p = 0.001 and p = 0.003), and had
higher infection parameters (leukocytes [p < 0.001 and p < 0.001] and CRP [p < 0.001
and p < 0.001]).



7 DISCUSSION

7.1 Morbidity and mortality

Palliative surgery aims to relieve symptoms and improve the quality of life for terminally
ill patients. However, given the advanced stage of disease and overall frailty of this
patient population, it is not surprising that mortality rates following palliative surgery
are often high. In our study, the mortality rate was even higher than those reported in
earlier studies, where 30-day mortality rates have been reported to range between 4.6%
and 34%(De Boer et al., 2019; Gonzalez et al., 2005; Roses et al., 2014; Tolstrup et al.,
2023; Wong et al., 2022b, 2022a). Over 40% of patients in this study died within 30 days
of the operation.

The mortality rates in our studies are higher than in any earlier publications. Very
few results of palliative gastrointestinal surgery have been reported. The majority of the
patients in our study underwent emergency surgery, which may partly explain the high
mortality rate (Hatchimoniji et al., 2021; To et al., 2019; Ukkonen et al., 2015). The
treatment of palliative gastrointestinal surgery patients at TUH is likely not of lower
quality than at other hospitals as the results of other gastrointestinal surgeries are fully
in line with international outcomes (Helavirta et al., 2016; Monttinen et al., 2023;
Ukkonen et al., 2015).

The research data from 2015-2016 only included palliative patients who underwent
surgery, and gastrointestinal surgery patients who received end-of-life care or
conservative palliative care were not included in the research data at all. The 2018-2019
data included conservatively treated palliative patients and included 21 patients who had
not opted for surgical treatment due to the patient's poor general condition. The high
mortality in our studies would indicate that surgical treatment should be considered
more carefully and other palliative surgical interventions, conservative palliative care or
even end-of-life care should be considered even more frequently (Chen et al., 2022).

The morbidity rates in our study population are even lower than in previous
publications, so morbidity did not correlate with mortality rates in our study population.
Earlier studies have reported complication rates of 17-56% in palliative surgery
(Badgwell et al., 2009, 2009; Deo et al., 2021; Gonzalez et al., 2005; Jaruvongvanich et
al., 2020; Miner et al., 2004; Pencovich et al., 2020; Podnos et al., 2007; Wong et al.,
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2022a, 2022b). Tolstrup et al. reported 23.3% major surgical complications and 23.3%
medical complications in emergency palliative surgery (Tolstrup et al., 2023). Cauley et
al. reported even higher morbidity rates after emergency surgery: 69% in intestinal
perforation patients and 47% in occlusion patients (Cauley et al., 2015). Preventing
major complications is extremely important, because they always impair patients’ quality

of life and complications can cause prolonged hospital stay, reoperations and mortality.

7.2 Preoperative evaluation

ASA classification and ACS NSQIP had statistically significant correlations with
mortality but not with morbidity or other postoperative outcomes (Study I).

The ASA classification has often been criticized because the score is usually based
on an assessment made by a single clinician, leading to variation in the scoring
depending on the evaluator (Kwa et al., 2022; Sankar et al., 2014). Li et al. suggest that
the ASA classification should not be used for preoperative evaluation of morbidity or
mortality because it is not reliable for that purpose (Li et al., 2021). On the other hand,
ASA is simple to use, relatively easily replicable and has been widely used for evaluating
postoperative outcomes, even though not originally intended for that purpose. The ACS
NSQIP risk calculator is based on extensive patient data. Its use requires a fair amount
of detailed information about the patient. However, both the ASA classification and the
ACS NSQIP are easily to utilize in everyday clinical practice.

The Palliative Index, which was developed to evaluate palliative emergency surgery
outcomes, did not correlate with morbidity or mortality in our study population. The
Palliative Index has only been used in a single publication since its publication in 2014,
possibly because its results have not been able to be replicated in follow-up studies
(Cohen & Miner, 2019; Folkert & Roses, 2016, 2010).

Higher body mass index, elevated infection parameters (CRP and leukocytes), and
low albumin levels are statistically significantly associated with 30- and 90-day mortality
(Study IV). The study by Wong et al. reported that, age, low albumin levels, preoperative
sepsis, and emergency surgery were predictors of 30-day mortality (Wong et al., 2022b).

7.3 Multidisciplinary approach with palliative care consultation
Palliative care consultation was associated with better overall end-of-life care,

communication, and support in a study by Yefimova et al. (Yefimova et al., 2020). Our

Study II corroborates this, indicating that preoperative palliative care consultation was



associated with lower hospital admissions and lower in-hospital mortality. As the study
population was relatively small, only 24 patients, the results did not reach statistical
significance.

Preoperative multidisciplinary evaluation should be available to every patient. In
palliative gastrointestinal surgery, a large number of surgeries are performed outside
office hours, and are emergency or urgent surgeries, making palliative care consultation
challenging. It is not feasible to implement a preoperative multidisciplinary approach
during emergency hours. Discussions held in advance with the patient about the desire
for treatment and surgery facilitate the treatment of emergency situations. An open and
honest discussion with the patient about the procedure, its benefits, the goals of
palliative surgery, and possible harms and complications should be carried out in a way
that is as understandable to the patient as possible (Z. Cooper et al., 2016). Shared
decision-making in palliative surgery is challenging, because the surgical procedures and
their mortality and morbidity risk are individual and their assessment is difficult even
for a specialist. However, patients' preferences and priorities in life vary, making
individual decision-making essential (Rabben et al., 2024).

Additionally, 34% of surgeries in our patient data became palliative during surgery,
making preoperative multidisciplinary palliative evaluation impossible.

7.4 Gastric outlet obstruction

Our study results are similar to those of earlier studies; patients undergoing
endoscopic duodenal stenting with SEMS are more likely to achieve rapid oral intake
and have shorter hospital stays (Jang et al., 2019; Yukimoto et al., 2018). On the other
hand, there were more reoperations, more short-term hospital readmissions, more
major complications, and lower survival rates in the endoscopic duodenal stenting
group than in the GJ group; this result is also consistent with those of earlier
publications showing at GJ group patients had longer survival and also longer time to
oral intake. (Fiori et al., 2013; Jang et al., 2019; Yukimoto et al., 2018).

The endoscopic patients in Study II did not receive general anesthesia unless it was
absolutely necessary. GJ patients were older, and they had more advanced cancer which
is why patients are likely to undergo stenting instead of GJ surgery, which may explain
the poorer outcomes of endoscopic stenting. Our study corroborates the findings of
earlier prospective studies. Patients with expected short survival time should be
considered for SEMS, but if expected survival time if longer, GJ is a better option
(Jeurnink et al., 2010; Mehta et al., 2000).
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7.5 Psoas muscle area

Using the psoas muscle area to assess total muscle mass has been criticized as it is not
representative of overall sarcopenia (Cruz-Jentoft et al., 2019). However, we chose this
method because it is simple and fast, allowing any clinician to perform the measurement
preoperatively without requiring special computer programs or training. Sarcopenia has
been shown to cause poorer outcomes in gastrointestinal surgery beyond palliative
surgery, but methods for measuring sarcopenia vary widely across studies (Brandt et al.,
2019; Erkul et al., 2022; J. Lee et al., 2023; Nagarajan et al., 2023). A good, standardized
method for measuring sarcopenia from imaging studies is needed to produce consistent

research results.

7.6 Limitations and strengths of the studies

The greatest limitation of all the patient data of this thesis is that all studies were single-
center retrospective data studies, where the clinician’s view of the patient is likely to
cause selection bias that cannot be avoided in this study setting. Moreover, the research
data were collected from several different years, which may have affected the results.
Sample size was relatively small, which may have limited our ability to detect a
statistically significant association. The study population was heterogeneous, over two
thirds (68%) of patients had gastrointestinal malignancies, but there were 24% of
patients with other malignancies and as many as 8.7% of patients with nonmalignant
diagnoses as the reason for the surgery.

The strength of our studies was that despite being retrospective studies, almost all
the necessary patient data were available, including comprehensive postoperative details,
and complete mortality follow-up obtained from national registries. Patient data were
real life data, which provides valuable information about real results withoutany

potential distortion caused by the research.

7.7 Future perspectives

The multidisciplinary approach and systematic preoperative risk assessment of
palliative patients should be increased. Since 2019, there has been an annual increase in
studies on palliative gastrointestinal surgery and a lot of interest in the field. Morbidity
and mortality are important outcomes in surgery, but especially in the palliative patient
group, improved quality of life should be the main target due to these patients’ short



life expectancy. High-quality, prospective studies focusing on quality of life are needed
in the future regarding the care of palliative gastrointestinal surgical patients to enhance

knowledge and improve surgeons’ understanding of palliative patients’ surgical
treatment.
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8 CONCLUSION

The main conclusions of this thesis are:

II

II1

v

Palliative gastrointestinal surgery has high mortality rates and
postoperative functional ability in activities of daily living is poor.
Preoperative ASA classification, ACS NSQIP risk calculator, infection
parameters, and albumin are suitable for the assessment of preoperative
palliative gastrointestinal surgery suitability.

Multidisciplinary preoperative evaluation of palliative gastrointestinal
surgery patients may improve outcomes.

In line with earlier findings, for selected patients, gastrojejunostomy is
preferable to endoscopic stenting in the treatment of palliative gastric

outlet obstruction.
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Abstract

Background Palliative emergency gastrointestinal surgery is associated with significant morbidity and mortality and
weighing up the benefits and harms during the decision-making may be challenging. There are very few studies on
surgery in palliative patient population. The aim of this retrospective study was to evaluate morbidity and mortality
after palliative emergency gastrointestinal surgery and the usability of scoring systems in predicting the outcome.
Methods Consecutive adult patients undergoing palliative emergency surgery at a tertiary hospital during the period
2015 to 2016 were included. Pre- and post-operative functional status, morbidity and mortality of patients were
assessed. The predictive value of the American Society of Anesthesiologists (ASA) classification, the American
College of Surgeons National Surgical Quality Improvement Program Surgical Risk Calculator (ACS NSQIP SRC)
and Palliative index (PI) in estimating morbidity and mortality were determined.

Results A total of 93 patients (age 69 [28-92] years, 51% female) were included. Typical indications for surgery
were bowel obstruction (52%) and securing food intake (30%). Pre-operatively two patients (2.2%) were totally
dependent in daily activities, while post-operatively the respective share was 34% at discharge from hospital. The
incidence of post-operative complications was 37% and 14% died during the hospital stay. One-, three-month and
one-year mortality rates were 41%, 63% and 87%, respectively. While ASA score, PI score and ACS NSQIP did not
predict post-operative morbidity, both ASA score and ACS NSQIP SRC predicted post-operative mortality.
Conclusions Palliative emergency laparotomy is associated with significant post-operative mortality and morbidity.
Scorings, such as ASA score and ACS NSQIP SRC predict mortality in this patient population.

Introduction

Palliative surgery aims to alleviate symptoms and improve
quality of life in patients with incurable diseases. Intra-
abdominally this often refers to obstruction or perforation
in the gastrointestinal tract. Severe pain, nausea or consti-
pation, inability to eat, or imminent bowel-ischemia may
necessitate emergency surgery. In such situations, opera-

< M. Ukkonen
mika.ukkonen @fimnet.fi

Department of Gastroenterology and Alimentary Tract tions such as gastrointestinal bypass, bowel resection,
Surgery, Tampere University Hospital, Tampere, Finland intestinal anastomosis or various types of stoma are most
*  Faculty of Medicine and Health Technology, Tampere commonly performed. [1-3]. Such palliative emergency
University, Tampere, Finland interventions pose a challenge in terms of fast decision-
*  Department of Anaesthesiology and Intensive Care Medicine, making with these already fragile patients. Data on the

Tampere University Hospital, Tampere, Finland

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s00268-021-06170-9&amp;domain=pdf
https://doi.org/10.1007/s00268-021-06170-9

World J Surg (2021) 45:2694-2702

2695

post-operative recovery of these patients and the benefits of
these interventions are scarce. Many studies focus on one
type of cancer, or one procedure, while extensive studies
on palliative patients in general do not exist and only few
papers focus on emergency operations.

Surgical risk scores are developed for predicting the
benefits and harms of the planned operation. One of the
most commonly used scoring systems for predicting peri-
operative risks is the American Society of Anesthesiolo-
gists Physical Status Classification System (ASA) [4, 5].
Other frequently used risk scoring systems include the
American College of Surgeons National Surgical Quality
Improvement Program (ACS NSQIP) Surgical Risk Cal-
culator (https://riskcalculator.facs.org/RiskCalculator) and
the Palliative Index (PI) [6, 7]. ACS NSQIP is operated by
means of a calculator into which 20 pre-operative patient
predictors and the planned procedure are entered. The
calculator predicts the risk of 18 different postoperative
outcomes within 30 days following surgery while also
presenting the average risk for each outcome for the given
operation to compare with the patient’s risk [6]. No
research has been presented on the risk scoring focusing on
palliative procedures. The Palliative index (PI) is simple
indicator published by Roses et al. [7]. In 2014 to predict
outcomes in cancer patients undergoing emergency
abdominal surgery.

The aims of the present study were to evaluate the
incidence, indications and type of palliative emergency
laparotomies, combined with the post-operative morbidity,
motality and outcomes of these patients. The predictive
value of surgical risk scores (ASA, ACS NSQIP surgical
risk score and PI) were also assessed.

Methods

This was a retrospective study of palliative intra-abdominal
emergency operations performed in tertiary hospital,
Tampere University Hospital, Finland in the period January
1, 2015 to December 31, 2016. The study was conducted
according to the Helsinki Declaration. In compliance with
the principles of the local ethics committee, exemption
from consent was obtained as the data had already been
collected for clinical purposes. Medical records of all
emergency intra-abdominal surgeries performed during the
study period were reviewed. Eligible patients were identi-
fied by searching the surgical database (URANUS; CGI
Inc, Montreal, Quebec, Canada) for all those patients who
had undergone laparotomy. Finally, patients with either
planned palliative intra-abdominal surgery or those con-
verted to this during the operation were included in this
study as described in Fig. 1.

Patient data were collected from the Tampere University
Hospital surgical database and the medical records.
Recorded patient characteristics were age, sex, comor-
bidities, type of malignancy, ASA classification and indi-
cation for the operation. The best functional status in daily
activities during the previous 30 days pre-operatively was
assessed and classified into three: “independent”, “par-
tially dependent”, and “totally dependent”, as in ACS
NSQIP surgical risk score. The same three-step classifica-
tion for functional status as before was used to evaluate
functional recovery at discharge from hospital. Post-oper-
ative recovery variables recorded were length of stay in the
postoperative care unit (PACU) and morbidity. Compli-
cations were defined and graded according to the Clavien-
Dindo (C-D) classification [8]. Length of stay (LOS) in the
hospital and readmissions to hospital were recorded.
Hospital mortality, overall mortality and survival time
were noted. Mortality was extracted from the Population
Register Center. In addition, patient data was gathered for
the ACS NSQIP surgical risk calculator [6].

Summary measurements were expressed as means with
standard deviations or as medians with 25th-75th per-
centile unless otherwise stated. Continuous variables were
analyzed using Student’s t-test or Mann—Whitney U-test,
the latter for non-normally distributed data. Chi-square or
Fisher’s exact test was used for categorical variables. Two-
tailed p values were reported, and a p value < 0.05 was
deemed statistically significant. The association between
risk scores and morbidity was assessed comparing the
probability of a serious complication with the complica-
tions classified as C-D classes 3-4, and the risk score
probability of any complication with all complications
included in the data. The associations between risk scores
and mortality were assessed against mortality in hospital,
within 14 and 30 days of discharge and in the first year
thereafter. ASA class was divided into tripartite ASA 1-2,
3 and 4-5 to ensure sufficiently equal groups for compar-
ison. ROC curves were used to visualize the performance
of ASA, ACS NSQIP and the palliative index for 14, 30, 90
and 360-day mortality and morbidity. To evaluate the
resolution of the test area under curve (AUC) was calcu-
lated. Statistical analyses were performed using SPSS
Statistics version 22 for Windows (IBM Corp, Armonk,
NY, USA).

Results

A total of 93 patients (median age 69 [28-92] years, 51%
female) were included in the study. 89 of patients had a
malignant disease, three patients had acute mesenteric
ischemia and one patient had complications after vascular
surgery. Post-operative 90 days mortality was 63%. Age,
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Fig. 1 Flowchart of the study

Emergency intra-abdominal surgery
assessed for eligibility (n=2,817)

v

\ 4

Excluded (n=2,724)

e Not meeting inclusion criteria (n=2,723)
(Non palliative surgery)

e Missing crucial information for risk scoring

(n=1)

Analysed (n=93)

ASA classification and coronary artery disease were asso-
ciated in 90-day mortality with the statistical significance
(p < 0.05). Pre-operatively 65% of patients were inde-
pendent in daily activities, 33% were partially independent
and 2.2% were totally dependent of help in daily activities.
The most common indication for surgery was bowel
occlusion (52%) and securing food intake (30%, including
gastrojejunostomies and gastrostomas). The majority of
patients (88%) had significant concomitant conditions
(ASA classes III or more). Co-existing diseases were
slightly more common among patients who died within
90 days (69% vs. 31%, p = 0.094). Pre-operatively plan-
ned operations were successfully performed on 76 (82%)
patients, for 17 (18%) patients the surgery plan had to be
changed during surgery and the original goal was not
achieved. Sixty-five (70%) patients underwent emergency
surgery which was known palliative pre-operatively and a
further 28 (30%) patients were emergency surgery patients
whose operation became palliative during surgery for a
variety of reasons. Demographic data on the study popu-
lation are presented in Table 1.

Data collected post-operatively are presented in Table 2.
Median post-anaesthesia care unit (PACU) time was 3 h
20 min (IQR 2:32-5:17) and three patients required ICU
care post-operatively. Thirty-four patients (37%) suffered
from postoperative complications (C-D I-II 10%, III: 13%,
IV: 0%, V: 14%). Median length of post-operative hospital
stay was five (range 0-23) days. Seven (7.5%) patients
required reoperation, four of them had fascial rupture, one
required explorative laparotomy, one had a problem with
gastrostoma and one had stoma prolapse. There were 25
hospital readmissions (27%); the most typical reason to
hospital readmission was high temperature or other
symptoms of infection. Post-operatively at the time of
discharge from hospital 11 (12%) patients were

@ Springer

independent in daily activities, 36 (39%) were partially
independent and 32 (34%) of patients were totally depen-
dent. The 14-day, 30-day, 90-day and 1-year mortality rates
were 22%, 41%, 63% and 87%, respectively.

Table 3 presents the predictive values of ACS NSQIP,
ASA classification and Palliative Index for post-operative
morbidity and mortality. There was no statistically signif-
icant association between ACS NSQIP and any C-D class
(»p =0.136) or serious complications (C-D 3-4)
(p = 0.578). Nor was there any significant association
between ASA and morbidity (p = 0.221) or C-D 34
morbidity (p = 0.547). Palliative Index was not associated
with post-operative morbidity (p = 0.490), serious mor-
bidity (C-D 3-4) (p = 0.904), or mortality. Both ACS
NSQIP and ASA predicted mortality at 14 days, 30 days,
90 days and one year (Table 3).

Figure 2 presents the ROC curves and Table 4 shows
AUC values. The 14-day, 30-day, 90-day and 1-year ROC
curves and area under curve (AUC) show that ACS NSQIP
and ASA were reliable variables in the classification of
mortality. ACS NSQIP AUC values are over 0.7, which
reflects good classification. Instead, morbidity ROC curves
show that ASA classification, ACS NSQIP and Palliative
Index are not good at predicting complications. PI ROC
curves and AUC show that PI is not good for classifying
morbidity or mortality in this data.

Discussion

The data on post-operative recovery from emergency pal-
liative surgery is limited. According to our study results,
emergency laparotomy is associated with significant short-
term mortality in this study population; 22% patients died
within two weeks of surgery and 63% died in 90 days. Risk
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Table 1 Demographic, operation-related data and post-operative 90-day mortality of the study population, (n = 93)
Variable All patients Died within 90-days p value
Yes No
Population n (%) 93 (100) 59 (63) 34 (37)
Age, median (min—-max) 69 (28-92) 71 (47-89) 63 (28-92) 0.004
Female, n (%) 47 (51) 27 (57%) 20 (43%) 0.322
Comorbidities, n (%) 67 (72) 46 (69%) 21 (31%) 0.094
Diabetes 24 (26) 18 (%) 6 (%) 0.223
Hypertension 48 (52) 34 (71%) 14 (29%) 0.082
Heart failure 7(7.5) 5 (71%) 2 (29%) 0.707
COPD 7(7.5) 6 (86%) 1 (14%) 0.249
Coronary artery disease 11 (12) 10 (91%) 1 (9.1%) 0.048
Malignancy, n (%) 89 (96) 55 (62%) 34 (38%) 0.121
Colorectal 33 (25) 20 (61%) 13 (39%) 0.674
Upper gastrointestinal tract 18 (19) 8 (44%) 10 (56%) 0.062
Hepatic or pancreatic 14 (15) 12 (86%) 2 (14%) 0.075
Breast or gynaecological 15 (16) 8 (53%) 7 (47%) 0.394
Other 9 (10) 7 (78%) 2 (22%) 0.478
Pre-operative functional ability, n (%)
Independent 60 (65%) 34 (57%) 26(43%) 0.067
Partially dependent 31 (33%) 23 (74%) 8 (26%) 0.128
Totally dependent 2 (2.2%) 2 (100%) 0 (0%) 0.531
ASA physiological status, n (%)
12 11 (12) 3 (27%) 8 (73%) 0.016
3-5 82 (88) 56 (68%) 26 (32%) 0.016
Indications to surgery, n (%)
Occlusion 48 (52) 28 (58%) 20 (42%) 0.291
Securing food intake 28 (30) 16 (57%) 12 (43%) 0.408
Perforation 6 (6.5) 6 (100%) 0 (0%) 0.082
Explorative operation 4 (4.3) 4 (100%) 0 (0%) 0.293
Other 7(7.5) 5 (71%) 2 (29%) 1.000
Planned palliative operation n (%) 65 (70) 42 (65%) 23 (35%) 0.495

COPD, chronic obstructive pulmonary disease; ASA, American Society of Anesthesiologists classification

scores such as ASA and ACS NSQIP do predict mortality
in this study population.

According to the literature, patients undergoing pallia-
tive intra-abdominal surgery are often aged over 60 and the
indication for surgery is, for example, perforation,
obstruction, or internal bleeding caused by a malignity.
[3, 9, 10] Our results corroborate these earlier reports. In
the study, short-term mortality was considerably high and
patients were extremely vulnerable, so the need for surgical
treatment in this patient group needs to be considered even
more carefully than normally. The conditions indicating
surgery are often painful and difficult, if not unbearable, for
the patient to cope with. Thus, surgical treatment may often
seem a necessity. In the choice between surgery and non-
operative management, it is often very difficult to evaluate

the benefits, harms and other options for palliative surgery,
especially for those who are not familiar with non-opera-
tive palliative care. Treatment decisions in emergency
surgery are often made outside office hours and are based
on subjective assessments made by on-call surgeons and
anaesthetists. Clinicians should ascertain their patient’s’
advance care plan. Multidisciplinary teams including spe-
cialists in palliative care would be beneficial but are not
possible outside daytime working hours their availability is
limited.

In addition to multidisciplinary teams, surgical risk
scores can be helpful in weighing up the benefits and harms
of a procedure. In this study, both ASA score and ACS
NSQIP predicted mortality among surgically treated
patients, while Palliative Index did not predict mortality or
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Table 2 Post-operative outcomes among patients undergoing pal-
liative surgery

Variable

PACU time, h:min (med, IQR, max) 3:20 (2:32-5:17, 22:35)

Post-operative ICU care, n (%) 33.2)
Surgical morbidity, n (%) 34 (37)
Clavien-Dindo I-II 9 (10)
Clavien-Dindo IIT 12 (13)
Clavien-Dindo V (in-hospital mortality) 13 (14)
Reoperation (%) 7(7.5)

Location for follow-up treatment, n (%)
Home, independently 12 (13)
Home, with home nursing 6 (6.5)
Residential care home 2(2.2)
Primary health care ward 30 (32)
Other hospital ward 30 (32)
Hospital Readmission, n (%) 24 (26)
Functional ability at discharge, n (%)
Independent 11 (12)
Partially dependent 36 (39)
Totally dependent 32 (34)

Hospital LOS, days (med, IQR)
Post op lifetime, days, (med, IQR, max)
Mortality, n (%)

5 days (3-7.5)
46 (16.5-178; 971)

14 days 20 (22)
30 days 38 (41)
90 days 59 (63)
1 year 81 (87)

PACU time, post-anaesthesia care unit; Post-operative ICU care, post-
operative intensive care unit care, Hospital LOS length of stay

morbidity. Nevertheless, these scores may provide support
for surgical decision-making and informed consent. ACS
NSQIP predicts the risk of 18 different post-operative
outcomes within 30 days following surgery while also
providing the average risk for each outcome for the given
operation to compare with the risk to the patient [5].
However, while in this study both ASA scores and ACS
NSQIP statistically significantly predicted mortality, they
did not predict morbidity. ASA was included in this
research in order to ascertain the condition of the patients
prior to surgery, and to assess the predictive value of the
classification in terms of post-operative mortality and
morbidity. The classification alone rarely works as an
indicator for operative risk as it only takes systemic dis-
eases into account, but with other patient or operation-
related factors, classification may be used as a tool in
predicting post-operative risks [6].

@ Springer

Earlier studies have stated that there may be fewer
complications related to less invasive operations, such as
laparoscopic surgery than open surgery in palliative patient
groups. Therefore, laparotomy should be always consid-
ered with particular care and if possible, perform less
invasive operation [9, 11, 12]. However, several other
factors also influence morbidity, such as ascites, diabetes,
dependency in daily life, increased white cell count, type of
cancer as well as how widely it has spread and obstruction
located in the small intestine [13—15]. Better survival could
be expected of patients with obstruction in the large
intestine and who were able to eat solids at the time of
discharge [13]. For instance, Burgess et al. [16] found in
their research of acute laparotomies that ACS NSQIP SRC
predicted most complications accurately while Parkin et al.
[17] concluded that ACS NSQIP SRC was only successful
in predicting mortality. Also, Collard et al. [18] showed
that ACS NSQIP SRC is accurate in predicting mortality,
morbidity, and serious morbidity in emergency bowel
obstruction patients. [19]

Earlier studies have reported post-operative survival to
vary from a few days to several years, the median usually
being less than a year in palliative patient group
[10, 13, 20-22]. Over one in five patients in our study
population died within two weeks of surgery, and nearly
90% of patients died within one year. The pre-existing
condition of a palliative patient causes an increased risk of
post-operative morbidity and mortality, especially in terms
of systemic complications such as pneumonia and car-
diopulmonary complications.23 While most patients with
metathesized malignancies are known to have short life
expectancy, we emphasize quality of life over morbidity
and mortality. In this study, only two patients were totally
dependent in daily activities pre-operatively but after
operation over one third were totally dependent on sup-
portive care. Palliative patients arrive at the emergency
room in poor general condition, which makes post-opera-
tive recovery challenging. Nevertheless, complications are
also highly undesirable in palliative group of patients. It is
possible that we surgeons are overly optimistic about the
results to be achieved by performing palliative surgery.
More research on post-operative quality of life and alter-
native non-operative care is definitely required.

Based on this study, authors recommend including
NSQIP in clinical work to one of the assessments tools
when evaluating palliative patients’ eligibility for opera-
tion. Another significant change in the treatment of pal-
liative patients in Tampere University Hospital Department
of Gastroenterology and Alimentary Tract Surgery was the
involvement of palliative team in the treatment of palliative
patient group after this study from the beginning of 2017.

The study had some limitations. First, the study was a
single-center retrospective study. However, all the
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Table 3 ACS NSQIP, ASA and Palliative index class predictive values
No Yes
Median 01-03 Median 01-03 p value
Morbidity *
ACS NSQIP 337 12.8-76.1 384 23.4-551.9 0.136
ASA class 3 2-5 3 2-5 0.221
Palliative 3 2-5 3 3-5 0.490
index
Clavien-Dindo 3—4
ACS NSQIP 31.8 9.9-69.1 31.8 16.3-44.8 0.578
ASA class 3 2-5 3 2-5 0.547
Palliative 3 2-5 3 3-5 0.904
index
14-day mortality
ACS NSQIP 20.1 0.7-78.8 32.8 14.3-91.2 0.004
ASA class 3 2-5 4 3-5 0.002
Palliative 3 2-5 35 3-5 0.142
index
30-day mortality
ACS NSQIP 18.3 0.7-78.8 31.3 14.3-91.2 0.001
ASA class 3 2-5 3 2-5 0.005
Palliative 3 2-5 3 3-5 0.812
index
90-day mortality
ACS NSQIP 15 0.7-65.9 31 4.9-91.2 < 0.001
ASA class 3 2-5 3 2-4 0.003
Palliative 3 3-5 3 3-5 0.763
index
1-year mortality
ACS NSQIP 11.9 0.7-40.5 253 2.8-91.2 0.006
ASA class 3 2-5 3 2-4 0.002
Palliative 3 2-5 3 3-5 0.648
index

ASA american society of anesthesiologists classification, ACS NSQIP American college of surgeons national surgical quality improvement

program surgical risk calculator
“Clavien-Dindo I-IVb morbidity

variables used in this study, such as those used in scoring
systems (including ASA score), were registered during the
hospital stay before the surgery. Second, there may have
been some patient selection bias, as some of the most
morbid patients may not have undergone surgery. The
choice between operative and non-operative care was often
based on subjective assessment often made by the surgeon
and anaesthesiologist on call. After this study we have
included multidisciplinary palliative teams into decision-
making process, unfortunately this works only during
office hours when these are available. It should be noted,
however, that only in two-third of cases the surgery was
pre-operative planned palliative operation and in the

remaining one-third palliative approach was selected dur-
ing the surgery. We were not able to get data of hospital
readmissions to other hospitals than Tampere university
hospital which limited the accuracy of this information;
however, all the emergency cases within the hospital dis-
trict are admitted to the study hospital. The most significant
strengths of the study were the comprehensive post-oper-
ative details, including complete follow-up obtained from
national registries. However, accurate data on causes of
death was lacking from some patients.
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Table 4 ROC AUC values

ASA ACS NSQIP Palliative index
14-day mortality 704 710 590
30-day mortality 662 707 517
90-day mortality 671 718 487
1-year mortality 748 749 467
Morbidity 575 595 544

ASA american society of anesthesiologists classification; ACS NSQIP
american college of surgeons national surgical quality improvement
program surgical risk calculator

Conclusion

According to this study, palliative intra-abdominal emer-
gency surgery is associated with significant short-term
mortality. Risk scores, such as ACS NSQIP and ASA
score, predict higher mortality and are useful in this patient
population when planning surgical treatments. We recom-
mend a multidisciplinary approach and, whenever feasible,
making an advance care plan at least for those patients with
high risk of mortality. In the most morbid and vulnerable
high-risk patients, an alternative non-operative approach
should be considered.
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Abstract

Objectives: Palliative surgery aims to relieve patients’ symptoms and improve quality of life with surgical
interventions. While multidisciplinary approach has been found beneficial for critically ill patients, limited
evidence supports this approach in palliative surgery. Here we sought to study whether palliative care

consultations can improve outcomes among patients undergoing palliative surgery.

Methods: Consecutive patients undergoing palliative care at gastro-surgical wards in a tertiary Finnish
university hospital during a two-year study period were included. Outcomes of those undergoing surgery
with or without palliative care consultation were compared. The main outcome measures were patients’

functional status, postoperative morbidity, and mortality.

Results: A total of 312 patients were included, of whom 173 underwent surgery, 77 endoscopic care and 62
were treated conservatively. Of the operated patients, 24 underwent multidisciplinary assessment while
among the rest the treatment decision was based on the surgeons’ assessment. Multidisciplinary assessment
was associated with a clinically significantly reduced morbidity (8.3% vs. 23%, p=0.111), in-hospital mortality
(8.3% vs. 17%, p=0.051) and rate of hospital readmissions (8.3% vs. 21%, p=0.052). There was no difference
in median survival 49 (2-440) vs. 45 (1-971) days (p=0.949). Of those undergoing conservative care, 44%

could have undergone surgery.

Conclusions: The aim of the palliative surgery is to relieve symptoms among patients with no hope of being
cured. While the involvement of the palliative care consultation into the surgical decision-making is likely to

reduce unnecessary operations, it is likely to be even more important in improving quality of end-of-life care.



Key messages:

1. What is already known: Palliative surgery has been associated with high mortality and

morbidity. Multidisciplinary approach helps with treatment of terminally ill patients.

2. What this study adds: Impact of the palliative care consultation in the preoperative

assessment of the palliative gastrosurgical patient.

3. How this study might affect research, practice or policy: Strengthens the cooperation of

surgeons and palliative physicians in the treatment of this gastosurgical palliative patients.



Introduction

Palliative surgery aims to relieve patients’ symptoms and improve quality of life with surgical interventions.
Earlier studies have reported high mortality and morbidity associated with palliative surgery [1-4]. While
Palliative surgery has been shown associated with high mortality and morbidity. Multidisciplinary approach
has benefits with treatment of terminally ill patients.palliative surgery is aiming to improve quality of end-of-
life with surgical interventions, palliative care as a whole is an approach that improves the quality of life of
patients and their families, through the prevention and relief of suffering, both physical and psychosocial and

communication about the goals of care, which reflects also to the bereavement of the closest ones [5-7].

The benefits of multidisciplinary approach for terminally ill patients have been reported earlier [8]. If
integrated timely, multidisciplinary palliative care approach may guide clinical decision-making in alignment
with patients’ preferences [6]. However, evidence supporting this approach in palliative surgery remains

limited.

Consequently, the purpose of this study was to clarify the effect of a palliative care consultation on the
outcomes of palliative surgery in gastro-surgical wards. The hypothesis is that under the influence of the
palliative care consultation the best possible treatment approach is selected for these patients more

appropriately, which may in turn decrease short-term mortality and the rate of postoperative complications.

Materials and methods

In this retrospective study, each consecutive patient undergoing palliative care in gastro-surgical wards in
Tampere University Hospital, Finland between 1 January 2015 and 31 December 2016 and between 1 January
2018 and 31 December 2019 were included. We sought to investigate whether multidisciplinary approach
improved quality of palliative care among patients undergoing palliative surgery. Palliative care consultations
were implemented into the standard practice in our gastro-surgical wards at the beginning of 2017. The
palliative care consultation team consisted of consultants of palliative medicine and palliative care nurses.

Teams were available only during office hours. Patients with no palliative indication were excluded. Patients



were also excluded if the treatment aimed to be curative and the palliative treatment decision was made

later.

The outcomes of those undergoing surgery with or without palliative care consultation were compared. To
reduce patient-selection bias, the control group consisted of consecutive patients undergoing palliative
surgery without multidisciplinary assessment 1) after initiation of multidisciplinary teams (for example, if
treatment decision was made by the surgeon outside office hours) and 2) those undergoing surgery before
implementation of palliative care consultations. The outcomes of these two control populations were
reported separately. Additionally, the outcomes of those undergoing endoscopic and conservative palliative

care were reported as well.

Patient data was collected from the hospital electronic medical records and hospital surgical database.
Patient characteristics were recorded, and they included for example age, sex, comorbidities, type of
malignancy, preoperative functional ability, and indication for the surgery. The main outcomes were
postoperative morbidity and in-hospital mortality. Postoperative complications were defined and classified
according to Clavien-Dindo classification of surgical complications [9]. The secondary outcome measures
were the rate of reoperations, the length of hospital stay, postoperative functional ability and long-term

mortality.

Statistical analyses were performed using SPSS Statistics version 22 for Windows (IBM Corp, Armonk, NY,
USA). The summary measurements were expressed as means with standard deviations or as medians with
minimum and maximum values unless stated otherwise. Continuous variables were analysed using Student’s
t-test or Mann—Whitney U-test, the latter for non-normally distributed data. Chi-square or Fisher’s exact test
was used for categorical variables. Two-tailed p-values were reported and a p-value < 0.05 was deemed

statistically significant.

The study was conducted according to the requirements of the Helsinki Declaration. In compliance with the
principles of the local ethics committee, exemption from consent was obtained as the data had already been

collected for clinical purposes.



Results

The patient flowchart is shown in Figure 1. A total of 312 palliative patients were included, of which 173
(55%) underwent surgery, 77 (25%) endoscopy and 62 (20%) conservative care. Of the operated patients, 24
(14%) received palliative care consultation. The control group consisted of 149 patients (48%), of which 62%
were operated before and 38% after implementation of palliative care consultations practice into gastro-
surgical wards. The patient demographics are presented in Table 1. Patients undergoing conservative or
endoscopic care had more often significant comorbidities than those undergoing surgery (86%, 78% and 63%,

p<0.001, respectively).

The operation-related characteristics are shown in Table 2. The most common indication of surgery was
bowel obstruction and the most common indication for endoscopic or conservative care was biliary
obstruction. Ninety-three percent of operations were urgent/emergency operations and the seven percent
elective. When comparing the two time periods included in the study, the number of exploratory surgeries

decreased from 36% to 18%.

The postoperative outcomes of the patients are shown in Table 3. There was a trend towards lower
operation-related morbidity (8.3% vs. 23%, p=0.111), in-hospital mortality (8.3% vs. 25%, p=0.051) and rate
of hospital readmissions (8.3% vs. 13%, p=0.052) among those receiving palliative care consultation.
However, there was no significant difference in median survival 49 (2—440) vs. 45 (1-971) days (p=0.949), as
shown in Figure 2. Compared to surgery, the 90-day and 1-year mortality rates were 54% and 91% among
patients undergoing endoscopic care and 83% and 98% among patients undergoing conservative care. None
of the operated patients assessed by palliative care consultation team were totally dependent of help in daily
activities before surgery, compared to three (2.0%) of the control patients. The respective share was 24%

and 36% after surgery (p=0.264).

Of those undergoing conservative palliative care, 44% (21/48) could have been treated with surgery based

on patient records. The palliative care consultation team was involved in the decision-making to abstain from



surgery in eight cases (17%), while the surgeon made the decision in the remaining 13 cases (27%). Almost

every time the decision to abstain from surgery was based on the poor general condition of the patient.

Discussion

The core principle of palliative surgery is to reduce suffering through surgery. While evidence supports
palliative care in terminally ill patients [8, 10, 11], there is limited evidence supporting a multidisciplinary
approach in palliative surgery. In this study, we compared the outcomes of patients undergoing palliative
surgery with or without palliative care consultation. While we report a lower risk of adverse events during
hospital stay among those receiving multidisciplinary assessment, the long-term outcomes were similar in

both groups.

There are limited results on the outcomes of palliative surgery, probably because the outcomes are poor
regardless of which approach is chosen. Recently, we reported 37% morbidity and 41% mortality associated
with emergency palliative surgery [4]. Furthermore, functional outcomes after surgery were poor as well [4].
In this study, we sought to study whether these traditional surgery-associated outcomes would improve if
palliative patients underwent multidisciplinary assessment. Earlier studies have found team-based models
beneficial for end-of-life patients, and it has been proposed that multidisciplinary teams should focus on
high-risk patients [8]. Surgical mortality reflects both the intrinsic risks of the operation and the underlying
morbidity of patient. The main goal for palliative surgery, as already stated, is to improve the quality of end-
of-life. We consider that reduction in short-term mortality in our study reflects the patient selection. The
surgery itself produces suffering for the patient, and operating a palliative patient always requires very
careful consideration. After the implementation of multidisciplinary approach, conservative approach

instead of surgery was found to be eligible for a higher number of patients.

As stated in earlier studies, palliative care aims not only to improve these traditional surgical quality
outcomes, but it has benefits on symptomatic and psychosocial support, communication about goals and
risks of care, and the experiences of the patients and their closest ones at the end of patient’s life [5, 6]. The

surgeon is the best professional to assess the patient’s operability together with the anaesthesiologist, but



the involvement of a palliative care consultation team improves the quality of whole perioperative care and
may highlight the patient’s preferences about the goals of care. Finally, the authors would like to also
emphasize importance of educational factors, as there is significant educational value of multidisciplinary

approach for both surgeons and palliative care consultation team members as well.

There are some limitations. This was a retrospective single centre study. There was some certain patient
selection bias between groups, which cannot be avoided with this study setup. Although the study was
retrospective, the follow up data was comprehensive. Palliative care consultations were available only during
office hours. Consequently, palliative care consultation teams assessed some patients prior to the surgery.
This might explain the slightly worse outcome among those undergoing surgery without palliative care
consultation. It is likely, however, that many of these patients required immediate surgery (e.g., because of
bowel perforation) and could not wait for a multidisciplinary assessment until office hours. Patients requiring
urgent but not immediate surgery are usually able to wait until being assessed by palliative care consultation

team.

Conclusions

According to our study, the involvement of the palliative care consultation team into surgical decision-making
improves the short-term outcomes such as in-hospital mortality and morbidity. We also emphasize that the
routine use of multidisciplinary approach is likely to improve the quality of end-of-life among this fragile

group of patients.



Table 1. Demographic data

Variable Surgery (n=173) Endoscopy | Conservative
with multidisciplinary assessment
No No Yes
Before PTs ! | After PTs?
Number of patients, n (%) 93 (30) 56 (18) 24 (7.7) 77 (25) 62 (20)
Age, median (min-max) 69 (28-92) | 72(33-92) | 67 (41-98) | 71 (38-97) | 79 (48-91)
Female, n (%) 47 (51) 20 (36) 11 (46) 34 (44) 35(57)
BMI, median (min-max) 3 24 (13-41) | 24 (14-39) | 24 (17-35) | 24 (16-42) | 27 (17-65)
Smoking, n (%) 16 (17) 9(16) 3(13) 12 (16) 9 (15)
Comorbidities, n (%) 70 (75) 38 (68) 12 (50) 60 (78) 53 (86)
Diabetes 24 (26) 11 (20) 4(17) 21 (27) 22 (36)
Hypertension 49 (53) 22 (39) 6 (25) 38 (49) 29 (47)
Atrial fibrillation 10 (11) 5(8.9) 2(8.3) 14 (18) 18 (29)
COPD* 7(7.5) 2(3.6) 1(4.2) 4(5.2) 4 (6.5)
Alzheimer 4(4.3) 2(3.6) 1(4.2) 6(7.8) 11 (18)
Coronary artery disease 11(12) 8(14) 1(4.2) 9(12) 16 (26)
Heart failure 7(7.5) 2 (3.6) 2(8.3) 6(7.8) 10 (16)
Malignancy, n (%) 89 (96) 46 (82) 22 (92) 74 (96) 51 (82)
Colorectal 34 (37) 16 (29) 9 (38) 7(9.1) 14 (23)
Pancreaticobiliary 13 (14) 6(11) 3(13) 33 (43) 20(32)
Gastric 12 (13) 7 (13) 4(17) 8 (10) 2(3.2)
Oesophagus 2(2.2) 1(1.8) 1(4.2) 12 (16) 0(0.0)
Gynaecological 25 (27) 14 (25) 5(21) 13 (17) 11 (18)
Other malignancy 3(3.2) 2(3.6) 0(0.0) 1(1.3) 4 (6.5)
Preoperative findings
Advanced cancer, n (%) 82 (88) 42 (75) 21 (88) 63 (82) 48 (68)
Peritoneal carcinosis, n (%) 0(0.0) 22 (39) 10 (42) 4(5.2) 11 (18)
Ascites, n (%) 40 (43) 13 (23) 6 (25) 3(3.9) 4 (6.5)
Preoperative functional ability, n (%)
Independent in daily activities 60 (65) 39 (70) 17 (71) 62 (81) 36 (58)
Partially dependent in daily activities | 31 (33) 16 (29) 7 (29) 14 (18) 23 (37)
Totally dependent in daily activities 2(2.2) 1(1.8) 0(0.0) 1(1.3) 3(4.8)

! patients undergoing surgery without palliative care consultation (before implementation of palliative care consultation

teams)

2 Patients undergoing surgery without palliative care consultation after implementation of palliative care consultation

teams (e.g. outside office hours)
3 BMI, Body mass index

4 COPD, chronic obstructive pulmonary disease




Table 2. Surgery-related characteristics

Variable

Surgery (n=173)

with multidisciplinary assessment

No No Yes
Before PTs ! After PTs 2

Number of patients 93 (30) 56 (18) 24(7.7)
Indication, n (%)

Intestinal occlusion 48 (52) 36 (64) 22 (92)

Intestinal perforation 6 (6.5) 14 (25) 0(0.0)

Other 39 (42) 6 (11) 2(9.1)
Operation, n (%)

Exploratory surgery 33 (36) 11(20) 3(13)

Colostomy or ileostomy 21(23) 21 (38) 7 (30)

Adhesiolysis 1(1.1) 4(7.1) 1(4.3)

Bowel resection 9(9.7) 13 (23) 7 (30)

Gastrojejunostoma 17 (18) 2(3.6) 3(13)

Percutaneous gastrostomy 3(3.2) 0(0.0) 0(0.0)

Other 9(9.7) 5(8.9) 2(8.7)
ASA physiological status, n (%)

I-1I 11 (12) 7 (13) 2(8.3)

-V 82 (88) 49 (88) 22(92)
Planned palliative operation, n (%) 65 (70) 29 (52) 21 (88)
Emergency operation, n (%) 93 (100) 47 (84) 21 (88)

! Patients undergoing surgery without palliative care consultation before implementation of palliative care consultation

teams

2 Patients undergoing surgery without palliative care consultation after implementation of palliative care consultation

teams (e.g. outside office hours)




Table 3. Outcome of palliative care among patients treated in gastro-surgical wards (n=312)

Variable Surgery (n=173) Endoscopy | Conservative
with multidisciplinary assessment
No No Yes
Before PTs ! | After PTs?
Number of patients 93 (30) 56 (18) 24(7.7) 77 (25) 62 (20)
Admission to ICU, n (%) 3 3(3.2) 2(3.6) 0(0.0) 0(0.0) 0(0.0)
Morbidity CD, n (%) * 21 (23) 13 (23) 2(8.3) 27 (35) 3(4.8)
Minor CD I-II 9(9.7) 0(0.0) 1(4.2) 1(1.3) 0(0.0)
Major CD IlI-IV 12 (13) 13 (23) 1(4.2) 26 (34) 3(4.8)
Re-operation, n (%) 13 (14) 13 (23) 1(4.2) 27 (35) 4 (6.5)
In-hospital mortality, n (%) 11 (12) 14 (25) 2 (8.3) 12 (16) 12 (20)
LOS, days, median, (min-max) > 5(1-22) 7 (2-32) 6 (2-14) 2 (0-34) 3 (0-11)
Readmissions, n (%) 24 (26) 7 (13) 2(8.3) 19 (25) 4 (6.4)
Postoperative Functional ability, n (%)
Independent in daily activities 11 (14) 3(7.1) 2(9.5) 21 (32) 4(7.8)
Partially dependent in daily activities | 36 (46) 27 (64) 14 (67) 37 (57) 30 (59)
Totally dependent in daily activities 32 (41) 12 (29) 5(24) 7 (11) 17 (33)
Location for follow up treatment, n (%)
Home, independently 12 (13) 3(5.4) 1(4.2) 19 (25) 3(4.8)
Home, with home care 6 (6.5) 3(5.4) 2(8.3) 3(3.9) 2(3.2)
Primary health care ward 30 (32) 21 (38) 9(38) 28 (36) 25 (40)
Other hospital 30(32) 6(11) 5(21) 11 (14) 9 (15)
Residential care 2(2.2) 0(0.0) 0(0.0) 1(1.3) 5(8.1)
Palliative care ward 0(0.0) 6(11) 2(8.3) 2(2.6) 4 (6.5)
Other department in study hospital 0(0.0) 2 (3.6) 2(8.3) 2(2.6) 3(4.8)
Survival, days, median, (min-max) 46 (1-971) | 33(2-507) | 49 (2-440) | 76 (2-804) 15 (1-370)
Mortality, n (%)
14 days 20 (22) 20 (37) 5(21) 14 (18) 29 (48)
30 days 38 (41) 26 (48) 10 (42) 26 (34) 40 (67)
90 days 59 (63) 41 (76) 17 (71) 41 (54) 50 (83)
1 year 81 (87) 50 (93) 22 (92) 69 (91) 59 (98)

tPpatients undergoing surgery without palliative care consultation before implementation of palliative care consultation

teams

2 patients undergoing surgery without palliative care consultation after implementation of palliative care consultation

teams (e.g. outside office hours)
31CU, Intensive care unit

4 CD, Clavien-Dindo classification of surgical complications

5 LOS, length of hospital stay
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Abstract

Background Surgical gastrojejunostomy has traditionally been the palliative treatment of choice for patients with advanced
malignancies and gastric outlet obstruction syndrome. Recently, palliative endoscopic duodenal stenting has increased in
popularity. We report outcomes after gastrojejunostomy and duodenal stenting when used for palliative indications.
Methods Consecutive patients undergoing palliative gastrojejunostomy or palliative endoscopic duodenal stenting in a Finn-
ish tertiary referral center between January 2015 and December 2020 were included. The postoperative outcomes of these
two palliative interventions were compared. The main outcome measures were mortality and morbidity, rate of reoperations,
postoperative oral intake ability, and length of hospital stay.

Results A total of 88 patients, 46 (52%) patients underwent palliative gastrojejunostomy and 42 (48%) duodenal stenting.
All patients had malignant disease, most typically hepatopancreatic cancer. Nineteen (44%) patients in duodenal stenting
group and 4 (8.7%) patients in gastrojejunostomy group required subsequent interventions due to persisting or progressing
symptoms (p <0.001). Median delay until first oral intake was 2 days (1-24) after gastrojejunostomy and 0 days (0-3) after
stenting (p <0.001). Postoperative morbidity was 30% after gastrojejunostomy and 45% after stenting (p <0.001). Median
length of hospital stay was 7 days (1-27) after surgery and 5 days (0-20) after endoscopy (p <0.001).

Conclusions Patients undergoing endoscopic duodenal stenting are more able to initiate rapid oral intake and have shorter
hospital stay. On the other hand, there are significantly more reoperations in stenting group. If the patient’s life expectancy
is short, we recommend stenting, but for patients whose life expectancy is longer, gastrojejunostomy could be a better pro-
cedure, for the reasons mentioned above.

Keywords Palliative care - Palliative surgery - Gastric outlet obstruction - Duodenal stenting - Gastrojejunostomy

Introduction (GJ) has traditionally been the treatment of choice for
patients with advanced malignancies. Although considered

Gastric outlet obstruction (GOO) is a constrictive process of ~ arelatively simple procedure, it is associated with significant
the duodenum often associated with advanced gastrointes-  morbidity and mortality. Less invasive techniques, such as
tinal malignancies. [1, 2] Open surgical gastrojejunostomy  laparoscopic GJ and endoscopic duodenal stenting with self-
expanding metal stents (SEMS), have recently increased in
popularity. [1-3] While earlier studies have reported lower
P4 Matti Laitaméki morbidity associated with endoscopy, long-term functional
matti laitamaki@fimnet.fi outcomes are reportedly better after surgery [4, 5]. As
patients with advanced and incurable cancer are often par-
ticularly frail, the advantages of endoscopy have included
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33520 EldménaukioTampere, Finland that endoscopic procedures can be performed in sedation, in
2 Faculty of Medicine and Health Technology, Tampere contr; ast to GJ, Whlch requlr.es general anesthesia. [6]

University, Tampere, Finland While some earlier studies have been presented, there
3 Palliative Care Centre and Department of Oncology, is only scant data comparing outcomes of different treat-

Tampere University Hospital, Tampere, Finland ment modalities. Consequently, the aim of this study was
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to compare the short- and long-term outcomes of GJ and
stenting in the palliative care of GOO. [1, 4, 7, 8].

Materials and methods

The study is based on retrospective data. Each consecutive
patient who underwent palliative GJ or SEMS for malignant
GOO in Tampere University Hospital, Finland from Janu-
ary 1, 2015 to December 31, 2020 was included in study. A
total of 74 endoscopic duodenal stentings were performed
during follow-up, of which 32 were excluded because opera-
tion sought curative and in 42 were palliative procedures.
At the same time, 70 gastrojejunostomies were performed
at Tampere University Hospital, of which 46 were palliative
procedures as shown in Fig. 1. Patients’ medical records
were reviewed. Only those undergoing the procedure for a
palliative indication were included. Patients receiving neo-
adjuvant therapies after stenting or patients with GOO due
to benign causes, such as pancreatitis, were excluded. The
type of procedure was selected based on the judgment of an
experienced clinician.

Patients were identified by retrieving all cases associated
with the Nordic Medico-Statistical Committee classification
of surgical procedures (version 1.13) codes. The study popu-
lation included all patients requiring surgical or endoscopic
treatment for malignant GOO in a catchment area of over
500,000 inhabitants as well as some referred patients, when
the hospital catchment area exceed one million inhabitants.

Patient data was collected from the Tampere Univer-
sity Hospital surgical database and the medical records.
Patient characteristics were recorded, and included age,

sex, comorbidities, type of malignancy, preoperative
functional ability, preoperative Gastric Outlet Obstruc-
tion Scoring System (GOOSS), and indication for the
procedure. Main outcomes were postoperative morbid-
ity (according to Clavien-Dindo classification of surgical
complications) [9], reoperations, postoperative GOOSS,
postoperative oral intake ability, postoperative length of
hospital stay, follow-up treatment location, and mortality.
GOOSS is one of the most frequently used scoring systems
for patients with GOO. GOOSS was originally developed
by Adler in 2002. Its ranges 0-3 (0: no oral intake at all,
1: liquids oral intake, 2: soft foods oral intake, 3: normal
food oral intake). [10]

Patients underwent either surgery or endoscopic proce-
dures. Both laparoscopic and open surgical techniques were
used. GJ was performed by using side-to-side loop anasto-
mosis technique. For endoscopic procedures, the study hos-
pital offered two different self-expanding stent options for
duodenal stenting, namely uncovered metal stents (Olympus
Hanarostent®) and duodenal stents (Boston scientific Wall-
flex®). Several size options were available for both stents,
which were selected according to the clinician’s assessment.

Statistical analyses were performed using SPSS Sta-
tistics version 22 for Windows (IBM Corp, Armonk, NY,
USA). Summary measurements were expressed as means
with standard deviations or as medians with minimum and
maximum values unless otherwise stated. Continuous vari-
ables were analyzed using Student’s #-test or Mann—Whit-
ney U-test, the latter for non-normally distributed data.
Chi-square or Fisher’s exact test was used for categori-
cal variables. Two-tailed P values were reported and a P
value < 0.05 was deemed statistically significant.

Fig. 1 Flowchart of the study

Patient with malignant gastric outlet obstruction
(n=144)

l

Clinician's assessment of the procedure

stents (n=74)

Endoscopic duodenal stenting
with self-expanding metal

Surgical gastrojejunostomy
(n=70)

Exluded (n=32)
- Not meeting inclusion criteria
(Curative treatment )

Excluded (n=24)
- Not meeting inclusion criteria

(Curative treatment)

Palliative endoscopic duodenal stenting
with self-expending metal stents (n=42)

Palliative surgical gastrojejunostomy (n=46)
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The study was conducted according to the requirements
of the Helsinki declaration. In compliance with the princi-
ples of the local ethics committee, exemption from consent
was obtained as the data had already been collected for clini-
cal purposes.

Results

Forty-six patients (24 females, median age 66 years [47-92])
underwent GJ and 42 patients (16 females, median age
72 years [37-95]) SEMS placement. Median follow-up
time was 76 days (3-972). Demographic characteristics
were practically similar. Most of patients were diagnosed
with hepatobiliary (n=10 in the GJ group and n=2 in the
SEMS group) or pancreatic cancer (n =16 in the GJ group
and n=25 in SEMS group) (59% in the GJ group and 62%
in the SEMS group). Other malignities were in the SEMS
group and in the GJ group: gastric (=7 and n=4), duo-
denal (n=3 and n=06), colorectal (n=1 and n=23), other
(n=>5 and n=06). The share of patients with locally advanced
cancer was 46% in the GJ group and 21% in the SEMS
group (p=0.006) and 52% of GJ group patients and 60%
SEMS group patients had distant metastases or peritoneal
carcinosis (p =0.006). Twenty-four percent of the GJ group
and 33% of the SEMS group had peritoneal carcinosis
(p=0.328). Table 1 shows the main characteristics of the
study population.

Seventy-one percent of SEMS patients received uncov-
ered metal stents and 29% fully covered metal stents. Thir-
teen of GJ group had undergone stenting attempt, the most
typical reason for failure was complete stenosis, i.e., stenting
was not technically feasible. The mean interval from the
first stenting to the second procedure was 9 days (0-313).
A typical reason for the renewed stenting was gastric outlet
obstruction. Two patients suffered from stenting associated
perforation and required emergency laparotomy and gastro-
jejunostomy immediately after the operation.

Only one patient required postoperative ICU care. Nine-
teen patients (45%) in the SEMS group and four (8.7%) in GJ
underwent reoperation. In the SEMS group, the most typi-
cal reoperation was re-stenting (21%) or gastrojejunostomy
(21%). Most typical reason for reoperation was stent obstruc-
tion as the disease progressed or problems with gastric emp-
tying even stent was open. Morbidity was 30% in the GJ
group and 45% in the SEMS group (p <0.001). In-hospital
mortality was 6.5% in the GJ group and 2.4 in SEMS group
(p=0.113). Short-term hospital readmissions (in 3 months
after procedure) were 7 (15%) in GJ group and 17 (41%) in
SEMS group (p=0.003). There was no significant difference
in postoperative GOOSS in the study population (p =0.899).
Among GJ patients, the median delay to feeding initiation
with liquids was 2 days (1-24) and less than 1 day (0-3) in

the SEMS group. Patients in the GJ group received normal
food after 6.5 days (1-10) and after 2 days (0-5) in SEMS
group. Table 2 show postoperative outcomes.

Times to postoperative oral intake of the patient groups
by Kaplan—Meier graphs are presented in Fig. 2. In the
SEMS group, oral intake of fluids (p <0.001), soft foods
(»<0.001), and normal food (p =0.737) was faster than in
the GJ group.

Kaplan—Meier curves illustrating lengths of hospital stay
are shown in Fig. 3 and mortality in Fig. 4. Median length
of stay in the GJ group was 7 days (1-27) and in the SEMS
group 5 days (0-20), p=0.002. The overall mortality rate
during follow-up was 94% in the GJ group and 100% in the
SEMS group (p=0.092). Median survival in the GJ group
was 108 days (3-972) and 50 days (9-597) in the SEMS
group (p=0.016).

Discussion

This study compared the two most commonly used methods
for palliative relief of malignant GOO. Patients receiving
SEMS were able to initiate oral intake more rapidly and had
shorter hospital stay than those receiving with GJ but had
higher rates of reoperations and mortality.

The goals of palliative care differ from those of cura-
tive care. Palliative care aims to prevent and alleviate
physical, emotional, and mental suffering among patients
dealing with advanced and incurable illness. [11-13] Such
patients have limited expected life span, and it is easy to
understand that rapid recovery, including initiation of oral
intake and short hospital stay, are of the utmost impor-
tance. Our results were consistent with earlier findings;
patients in the SEMS group recovered more rapidly and
were able to initiate oral intake faster than those undergo-
ing surgery. Stent insertion is a less invasive procedure,
which may explain the faster alleviation of symptoms. [4,
6-8, 14] While symptoms were relieved in the majority
of patients, a significant portion of our patients required
further care at other health care facilities or in residential
care. Only a few patients were able to return to their own
homes. There was no significant difference between the
GJ and SEMS groups in terms of follow-up care. Other
important goals of palliative care include low morbidity.
Patients are often in poor clinical condition due to mul-
tiple days of reduced food intake and weight loss. SEMS
group had higher rate of reoperations. Complications were
more common after SEMS, but almost every complica-
tion that lead to reoperation was related to slowed gastric
emptying. Two patients underwent emergency surgery due
to stent-associated perforation immediately after stenting
and both were treated surgically with gastrojejunostomy.
This is comparable to major early complications reported
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Table 1 Demographic data of

A Variable Gastrojejunostomy Duodenal stenting
the study population
Population n (%) 46 (52) 42 (43)
Age, median (min—-max) 66 (47-92) 72 (37-95) 0.085
Female, n (%) 24 (52) 16 (38) 0.185
BMI, median (min—-max) 24 (17-57) 26 (18-44) 0.072
Smoking, n (%) 17 (37) 10 (24) 0.182
Comorbidities, n (%) 41 (89) 38 (91)
Diabetes 17 (37) 14 (33) 0.144
Hypertension 31 (67) 25 (60) 0.443
Heart failure 12.2) 4(9.5) 0.137
COPD 4(8.7) 3(7.1) 0.788
Coronary artery disease 8 (17) 49.5) 0.283
Hypothyroidism 4.(8.7) 5(12) 0.620
Atrial fibrillation 3(6.5) 11 (26) 0.012
Malignancy, n (%) 0.759
Hepatopancreatic 27 (59) 26 (62)
Other 19 (41) 16 (38)
Preoperative functional ability, n (%) 0.342
Independent in daily activities 31 (67) 23 (55)
Partially dependent in daily activities 13 (28) 18 (43)
Totally dependent in daily activities 2(4.3) 1(24)
Advanced cancers, n (%) 45 (98) 34 (81) 0.006
Locally advanced 21 (46) 9(21)
Metastatic cancers 24 (52) 25 (60)
Peritoneal carcinosis, n (%) 11 (24) 14 (33) 0.328
Ascites, n (%) 6 (13) 15 (36) 0.013
Preoperative chemotherapy 9 (20) 13 (31) 0.218
Steroid drugs preoperatively, n (%) 5(11) 133D 0.020
ASA physiological status, n (%)
1-2 4 (8.7) -
3-5 42 (91) -
Preoperative vomiting, n (%) 36 (78) 33(79) 0.972
Nasogastric tube preoperatively, n (%) 29 (63) 20 (49) 0.181
Laparoscopic operation, n (%) 6 (13) -
Preoperative GOOSS, n (%) 0.031
0 27 (59) 22 (52)
1 7 (15) 12 (29)
2 5(12) 1(22)
3 3(7.1) 11 (24)
Stent model, n (%) 0.534
Uncovered metal stent - 29 (71)
Fully covered metal stent - 12 (29)

COPD, chronic obstructive pulmonary disease; ASA physiological status, American Society of Anesthesi-
ologists classification; Preoperative GOOSS, preoperative Gastric Outlet Obstruction Scoring System

in earlier publications. However, in our study population,
there was no bleeding after stenting, which is another
typical early major complication. [5, 6, 15] There were
no long-term complications associated with stenting, i.e.,
there were no cases with stent migration or late perfo-
ration. While mortality was significant in both patient

@ Springer

populations, there were no procedure-associated deaths.
Short-term readmissions (max 3 months) were more com-
mon among patients with SEMS.

The data were collected in a single high-volume ter-
tiary care center with experienced endoscopists and sur-
geons performing all procedures. The most significant
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Table 2 Postoperative outcomes
Variable Gastrojejunostomy Duodenal stenting
Admission to ICU 0 1(2.4) 0.293
Morbidity, n (%) 14 (30) 19 (45) <0.001
Minor (CD I-II) 8 (17) 0
Major (CD II-1V) 6 (13) 19 (45)
Reoperation (%) 4(8.7) 19 (44) <0.001
Duodenal stenting 0 9 (21)
Gastrojejunostomy 0 9 (21)
Other 4(8.7) 1(2.4)
In-hospital mortality, n (%) 3(6.5) 124 0.352
Length of hospital stay, days (min—max) 7 (1-27) 5 (0-20) <0.001
Functional ability, n (%) 0.357
Independent in daily activities 12 (28) 9(22)
Partially dependent in daily activities 24 (56) 20 (49)
Totally dependent in daily activities 7(16) 12 (29)
Short-term hospital readmission, n (%) 7(15) 17 (41) 0.003
Location for follow-up treatment, n (%) 0.959
Home, independently 9(21) 8 (20)
Home, with home care 5(12) 4(9.8)
Residential care 0 1(2.4)
Community Hospital 9(21) 12 (29)
Secondary or tertiary care hospital 18 (42) 4(32)
Palliative care ward 24.7) 3(7.3)
Postoperative survival, days, (median, min-max) 108 (3-972) 50 (9-597) 0.016
Mortality rates, n (%) 43 (94) 42 (100) 0.092
14 days 49.5) 717) 0.332
30 days 10 (24) 14 (33) 0.334
90 days 19 (45) 32 (76) 0.004
1 year 34 (81) 41 (98) 0.014
Postoperative GOOSS, n (%) 0.899
0 4(9.3) 6 (15)
1 9(21) 8 (20)
2 24 (56) 22 (54)
3 6 (14) 5(12)
Days to oral intake median, (min—max)
Liquids 2 (1-24) n=40 0(0-3)n=33 <0.001
Soft foods 4 (1-26) n=29 2 (1-6) n=25 <0.001
Normal food 6.5 (1-10) n=6 2(0-5)n=6 0.074
Days with nasogastric tube, median (min—-max) 2 (0-10) n=40 1(0-6)n=7 0.068
Postoperative vomiting, n (%) 12 (28) 13 (35) 0.487

CD, Clavien-Dindo classification; GOOSS, Gastric Outlet Obstruction Scoring System

strength of the present study was the inclusion of all
patients undergoing palliative surgery within the second
largest hospital district in Finland. The data was com-
prehensive and included follow-up data on all patients.
In our hospital, stents were placed in with the patient
under sedation. Patients did not receive general anesthesia
unless it was absolutely necessary (e.g., due to fear related
to endoscopy or co-operation difficulties). Therefore, we

consider patients with more advanced disease and sig-
nificant co-existing conditions might have undergone
stenting instead of possible surgery. This may explain the
poorer long-term outcome among SEMS patients, but as
noted there were no procedure-related deaths. The rela-
tively short survival among patients with advanced and
incurable cancer is not exceptionally dismal. The biggest
weakness in this study is the retrospective data, where
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the clinician’s view of patients is likely to cause selec-
tion bias.

Conclusion

The results of our study are similar to those of earlier stud-
ies. [1, 7] Patients undergoing endoscopic duodenal stenting
are more able to initiate rapid oral intake and have shorter
hospital stay. On the other hand, there are significantly more
reoperations in stenting group. If the patient’s life expectancy
is short, we recommend stenting, but for patients whose life
expectancy is longer, gastrojejunostomy could be a better
procedure, for the reasons mentioned above. However, fur-
ther qualitative research on the subject is needed, especially
as new and interesting treatment options such as endoscopic
ultrasound—guided gastrojejunostomy have been introduced
for clinical use. Our study group have plans to conduct an
RTC study on this challenging palliative topic in the future.
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