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Abstract

Background Emergency laparotomies (EL) are associated with significant morbidity and mortality. To date, 30-day
mortality has been predominately reported, and been the focus of various national emergency laparotomy audits.
Only a few studies have reported on the long-term mortality associated with EL. The aim of this study was to review
the one-year mortality following EL.

Method A systematic review was conducted using PRISMA guidelines to identify studies published in the last
10 years reporting on long-term mortality associated with EL. The data abstracted included: patient demographics,
pathology or type of operation performed for EL, post-operative mortality at 7-day, 30-day, 90-day, 1-year, beyond
1-year and inpatient, functional outcomes and risk factors associated with mortality. A quality assessment of included
studies was performed.

Results Fifteen studies reporting long-term outcomes associated with EL. were identified, including the results of
48,023 patients. The indications and/or pathologies for ELs varied. The 30-day mortality after EL ranged from 5.3%
to 21.8%, and the one-year mortality ranged from 15.1 to 47%. The mortality in the six studies focusing on elderly
patients ranged from 30 to 47%.

Conclusion The long-term mortality rate associated with EL is substantial. Further study is required to understand
the 1-year mortality described in the studies and translate these findings for meaningful application into the clinical

care of these patients.

Introduction

Emergency laparotomy (EL) is a common general surgery
procedure performed for a number of different indications,
including sepsis, bowel perforation, intraabdominal bleed-
ing, and others. It has traditionally been associated with a
high morbidity and mortality [1]. Since the inception of the
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National Emergency Laparotomy Audit (NELA) in Eng-
land and Wales, there has been a significant reduction in
the 30-day mortality [1, 2]. Similar audits and studies have
been replicated in other health care jurisdictions, including
The Netherlands, Denmark, and Australia [3-6]. At the
same time, significant improvements in outcomes from
these surgeries have been reported, and various bundles of
care advocated [7-9]. For example, the NELA risk score
has been incorporated in many hospitals’ routine clinical
practice when assessing and counselling patients requiring
EL [2, 3].

Risk assessment scores, such as Portsmouth-Physiolog-
ical and Operative Severity Score (P-POSSUM), American
College of Surgeons National Surgical Quality
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Improvement Program (ACS-NSQIP), American Society
of Anaesthesiologists (ASA) score and CT volumetric
assessment of sarcopenia, are useful tools in predicting and
estimating the 30-day and in-hospital, mortality [10-12].
However, none have been evaluated for the use for longer
term mortality and functional outcomes. There are various
scores such as Rockwood Clinical Frailty Scale, Fried
Phenotype, Clinical Frailty Scale which have been evalu-
ated to assess frailty in various settings including elective
and emergency surgeries [13, 14]. There tend to be an
overestimation of frailty prevalence for emergency surgery
[15]. Nevertheless, there is some recent evidence that the
Emergency General Surgery Specific Frailty Index or the
Trauma Specific Frailty Index may be able to pre-emp-
tively identify frail geriatric patients undergoing emer-
gency  general  surgical procedures to  have
multidisciplinary input for optimisation peri-operatively to
reduce length of stay, readmissions and morbidities [16].
However, this will require validation in other cohort of
patients including younger patients with comorbidities.

Other variables such as length of stay, days on the
ventilator, days in the Intensive Care Unit and post-oper-
ative morbidity are often used as a measure for the “suc-
cess” in surgical outcome [16]. Though these may be
important for quality improvement in the hospitals, they
may not represent what matters to the patient. The concept
of “goals of care” (GOC), emphasizing early discussion
with patients about their expectations, and in particular the
ceiling of care, perhaps has a role in the management of
this group of patients.

The aim of this study is to summarize the recent pub-
lished data on long-term, i.e. beyond 30-day and in-hospital
mortality, from EL. We hypothesized that considerable
mortality occurs after the 30-day period and associated
index hospital stay.

Methods and materials

Literature search strategy, study selection
and inclusion and exclusion criteria

A systematic literature search was performed in PubMED,
EMBASE, Cochrane databases from January 2010 to until
April 2021. The date was selected to reflect the advance-
ment in modern surgical and imaging techniques with
improved critical care which corresponded to the devel-
opment of the interest in outcomes following emergency
surgery since the first NELA initiative in the UK in 2013.
The search terms were “emergency laparotomy” AND
“outcome”; “emergency laparotomy” AND “mortality”.

The reference list from each study was manually cross-
checked to identify potential further studies. Case reports,
letters, conference abstracts and peer reviews were exclu-
ded. Similarly, paediatric populations (age < 16 years),
and papers not reporting outcomes of one year or greater,
were excluded. Paediatric population was excluded as they
have a different pathological and physiological process.
Studies with insufficient details on variables of interest for
the study outcomes for data extraction were excluded after
detailed review. Foreign language publications were not
excluded.

The search strategy is summarized in a PRISMA flow
diagram (Fig. 1).

Data extraction and review

Two reviewers (ZN and DW) independently performed the
literature search and reviewed the studies. Any discrepancy
was resolved through discussion between both reviewers.
A Microsoft Excel spreadsheet was created, and the fol-
lowing data collected: background of the study details,
primary and secondary aims, inclusion and exclusion cri-
teria, pre-operative risk assessment score(s) used, number
of patients, basic demographics, pathology or type of
operation performed in the emergency surgery, post-oper-
ative morbidity, mortality at 7-day, 30-day, 90-day, 1-year,
beyond 1-year and inpatient, functional outcomes, method
of follow-up and risk factors associated with mortality.

Primary and secondary aims

The primary aim was to evaluate the 1-year and/or beyond
mortality rate following EL. The secondary aims included
the mortality rates at inpatient, 7-day, 30-day, 90-day if
reported, mortality rates in geriatric population, morbidity
and functional outcomes following EL.

The definition of “geriatric” for this study was guided
by the studies which identified the study population as
geriatric or patient population age > 65 years as com-
monly defined in the literature.

Quality assessments

The quality of included studies was evaluated with the
Newcastle-Ottawa scale (Table 1).

Statistical analyses
A meta-analysis was not performed due to heterogeneity in

the inclusion criteria as well as the outcome measures of
the identified studies.

@ Springer
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Results
Study characteristics

A total of fifteen studies were included in the final analysis
(Table 2) [4, 10, 12, 17-28]. Of the fifteen studies, seven
studies were from the UK, five from the Scandinavian
region, two from Asia and one from Australasia. The
majority (eleven studies) were retrospective in design; of
which three were retrospective study on prospectively
collected database. Four studies were formally designed as
a prospective observational cohort study. The majority of
included studies presented patients attended in the last
twelve years; only three studies included data from the
years between 2000 and 2009.

@ Springer

The primary and secondary aims differed in all studies.
Four studies evaluated long-term outcomes as a primary
aim [4, 10, 18, 24]. All the studies investigated ELs with
different exclusion criteria. The type of emergency
laparotomy included was not standardized.

Demographics, Pathology/Type of surgery (Table 3)

A total of 48,328 patients were included from the fifteen
studies. The largest cohort (n = 32,285) originated from a
Danish registry [4]. The indications for the ELs varied
across studies and are not classified in a uniform or stan-
dard fashion. Similarly, the definition of an EL varied.
Studies had a particular variable approach towards appen-
dicectomy procedures; in the large Danish cohort [4],
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27.5% of patients had a pathology associated with the
vermiform appendix, while other studies excluded these
pathologies.

Mortality (Fig. 2)
Inpatient, 7-day, 30-day, 90-day

Six studies reported the inpatient mortality rates, ranging
from 2.5 to 24% [4, 20, 21, 26-28]. One study reported the
7-day mortality rate at 12.1% [4]. Eleven studies reported
the mortality rates at 30-day, ranging from 5.3 to 21.8%
[4, 10, 12, 18-21, 23, 24, 26, 27]. Four studies reported the
mortality rates at 90-day which ranged from 20 to 34%
[4, 21, 24, 27].

1-year, beyond 1-year

The 1-year mortality reported in the fifteen studies ranged
from 9.2 to 47%. For the three studies that reported beyond
1-year mortality rates, all reported further increase in the
rates [17, 22, 24]. Of these three studies, only one reported
the median follow-up of 19 months (range 16-23).

Geriatric population

Six studies investigated geriatric population undergoing EL
[21, 22, 24, 26-28], consisting of 1187 patients with the
mean or median age in the range of 79 to 85 years old.
While the exclusion criteria were not uniform, the pathol-
ogy or operation performed during EL were predominantly
for small and large intestinal pathology/surgery. The 1-year
mortality following EL in this subgroup ranged from 30 to
47%.

Functional outcomes

Five of the fifteen studies reported functional outcomes
[19-21, 24, 26, 27], and four of these studies focused on
the geriatric patients [19, 21, 24, 27]. There were consid-
erable geographical differences in discharge destination:
65% of patients in the Norwegian study [21] were dis-
charged to a nursing home as compared to only 0.6% and
0.7% of patients, in two Singaporean studies [19, 20].
Across studies, around one-fifth of patients (range
12.4-20%) required rehabilitation/community hospital
stepdown. More detailed functional outcomes were not
reported. No detailed definitions of rehabilitation or dis-
charge facility destinations were offered by the various
studies.

@ Springer

Quality assessment of the studies (Table 1)

Of the 15 included studies, three were classified as very
good studies, nine were classified as good studies and three
were classified as satisfactory studies based on the New-
castle—Ottawa scale for both cohort and case control
studies.

Discussion

The 1-year mortality following EL in this systematic
review ranged from 9.2% up to 47%. This considerable
mortality was markedly greater than the 30-day mortality
reported by the same studies. While a few case series have
reported these long-term mortalities following EL, this
study represents the first systematic review of these data.
Clinical efforts and current quality improvement projects
appear to have largely focused on shorter term outcomes.

Recent attention on the short-term outcomes of EL has
been associated with a significant reduction in mortality at
30-day [2, 8]. The improvements have been attributed to
various “bundles of care”, which ordinarily include more
timely theatre access, early specialist involvement from
surgery and anaesthetics, the use of peri-operative goal-
directed fluid therapy, planned admission to intensive care
units, and better patient selection [2, 7, 9, 23, 29]. Aggra-
wal et al. showed the use of 6-point evidence-based bundle
reduced the unadjusted and risk-adjusted mortality rates
30-day following EL [8]. This improvement has also been
observed in a rural hospital setting [29, 30].

Given the finding of a high long-term mortality rate in
this review, we submit that the next challenge is to find
improvements affecting these late outcomes [31]. There
was no difference in 180-day mortality in the EPOCH
study which attempted to implement a 37-element care
bundle at 93 hospitals across UK in patients undergoing
emergency general surgery [9]. A similar observation was
seen in the outcomes following neck of femur fractures.
Trevisan et al. recently demonstrated a significant reduc-
tion of the short-term mortality rates (12.5% to 6.9%) over
a 15-year period, but the long-term mortality rates remain
stagnant despite an increase in comorbidities [32].

Risk assessment scores have been developed to guide
prognostication of short-term outcomes. The ACS-NSQIP
risk calculator was evaluated in a study of patients > 90
years old undergoing emergency general surgery but was
found to have underestimated mortality and morbidity at
30-day [11]. Despite nine of the studies included patients
above the age of 16 years, the mean or median age in the
studies was distributed around the age of 60 years; the risk



517

World J Surg (2022) 46:512-523

Awojoreder

Kouagrowd Suimorojy aseqeiep [oz]
[eatains 3unorpaid Awojorede| jipne arode3urg
uo sey sIojoej YsuI Kouog3rowd Juimor[oj 2oej uonendod L1027 Ioquaoog [endsoy aandadsod e 1020C
a3e jo g1 > sjuaned uopIng Y} AUIULIAAP O, AJ[I9P[d 9y} YOIyM SQUWIOJINO AINSBAUWL O, —G10¢ Arenuer Ayis1oATU)  Jo oanoadsoney /e 10 eny)
syuaned
AJI9P[2 UI SQWOIINO [61]
sorwojorede| aaneradorrad orordxe L10T arode3urg
YOO[I ‘SAIOUAZIAW AF0[009BUAS pue Kjpeyowr Aep-O¢ [endsoy ainoe 19qUIRXJ-L10T [endsoy 1020¢
‘IenoseA ‘Awojorede] paje[or-ewnely, )M PIJRIOOSSE SI0JOB ue ur sowodno Awojorede] AousSiowyg Krenuep Krepuooag aanoadsonoy /e 12 4o
K1331ns SuImor[oJ
SKep-06 pue -0g 18 (]
suoneordwoos aanerado yrewuaq
-1s0d pue SuoIsSSTpeal 1610C
UoISSIWpE ) 0} Jnoe ‘suoneradoar (sAep s9¢ ‘06 €107 Toquadeg 110402 [BUOTIBAIISQO /Te 19
Joud sAep ¢ unpim A193Ins [euTWIOpqy 1D jo Kouonbaiy ‘0€ ‘L) L1[e)Iow wLId)-3uo] pue -)I0ys 17—€00¢ Arenuef ApIMUONEN aanoadsoig uasaddor
sreydsoy
sniy [o1]
A1931MS SurA1] Juopuadopur G10T 1290100 uonepunoq [eUOTIBAIISQO SIN/810C
Jo sAep (¢ UIpIM UedS 1D INOYIM -uou 0} 33reydsiq Jed£-] pue Aep-(¢ e AN[eLIOA —£10¢ 1290100 SHN YIoX aAnoadsold  /Te 39 Ionoi],
(BTWIYDST JLIIUASIW
1dooxa) re[nosea ‘A3o0[0ooruks ‘A3o0in
‘ewnenAjod ‘uowom jueudaid ‘A1931ns
JO0UED [£)O2I0[00 Indeqns ‘qg] 10J
A1931ns anoeqns ‘A1o3ins ssedAq ounsed (4|
X-U9-xnoy I1oyye Aydeyiioruioy jeurojur yrewuaq
)NdoBgNS ‘UOI}OISAI [9MOQ INOYIIM [endsoy /910C
Awojoruray opdwrs ‘Aw0309)sKa97070 2107 12quiada(d Suryoe9) /e 19
‘sampodoid onsouserp ‘Awojodorpuaddy 1€-2107 Arenuer | K)ISIOATUN) aandadsonoy 310q3ua,
Sosed [eo13Ins
IR[NOSBA ‘SOSBO [dI3INS [eIoUAF-Uuou
‘saseD dnRYIserUR [8J0] ‘(Awojorede| fyejaow [endsoy [81]
Surinbar jou) uado 03 pojIRAUOD Ayreyiow pue Aypigiow JBI£-T ‘[[e19A0 pue A)i[ejIow 10T Sumyoed) SINA10T
ordoosoredey ‘sampasold ordoosorede] 3unooyye s1010e) Auy Kep-(¢ pIjepI-d3e ‘Aieliow Lep-(¢ Ke]N—010C Qunf KyisIoATuN) oAnoadsonay /e 19 Nem
Awoyooorpuadde opduurs 08 < pade sjuaned ur usWOpqe ANoE [zz]
‘mredar eruIoy I0j UoISIOUT [RUINTUL Aqreorurpo & 10y Awojorede] Kouogiowo 0107 Arenuef Tendsoy SIN/E10T
Surajoaut sarpadoid ‘ouore Adoosorede| - )M PJRIOOSSE AJI[elIow pue A)IPIQIO]N  [-S007 Arenuef | Arepuooeg oanoadsonoy /e 10 ULRID
Areliow Yuow-7¢
‘puow-z ] ‘reydsoy
Aw0309)sK0910y0 drdoosoreder Ul ‘[[BISAO ‘UOTIEUNISOP endsoy (1]
‘Awoyodorpuadde uado ‘aroymasyo a3reyosip ‘SO 8007 JoquadoJ Suryoeo) [BUOTIBAIISqO SIN/2102
Kwojorede] ‘sampaooid [eor3ins Ienosep ‘Aeys Jo WSuel NAH/NDI Aynreyowr Aep-(¢ —-800¢ dos 1 Ayis1oATUN) aAnoadsord /e 19 pemy
Anuno)
BLIOJLIO UOISN[OXH wre AIepuodas wre Arewtig pourad Apms 3umyeg ugisop Apmg  /Ied & /I0UyIny

BLIQILID UOISNOXQ SUIpn[oul ‘sIsAJeue 9y} ul papn[oul SAIPNIS Y JO SONSLIAOBIRYD Y], T d[qelL

pringer

A



World J Surg (2022) 46:512-523

518

Awojorede] AouaSrowa SUIMO[[0J SewI0oIN0 wId}-3uoy Sunesnsaaur sawoono Arewrnid :piog uf

Awojorede] paje[or-ewnely,

UOI109[[09 BJEp JO dlep [euy
oy o3 Joud sAep (6 < Juanedur se ureway

PapN[Ox9 A1om saInpaooid ewnen

pue ‘oerfi/onioe ‘sarwojoopuadde

‘SOTII0}99)SAD9[OYD ‘[BOIS0[009BUAT

/O11Q1SqQ "POpN[oUl dIom

£K1931nS 9A1}09[0 UE 191 suoneorduwod

Surmor[oj uoneradoar 10J I0 UOISSIWIPE

noe Fuump Ioyre pouiojrod A193ins
[eunsojuronses Surogiopun sjuaned

Iooued SUTA[OAUT
sisougerp Arewnid pue suonerodooy

K1931nS IR[NOSEA
Kouagrowd pue A123ins aanered amg

Jreos Ajjrey

[eorurd Ay ur agueyd

pue 700 2aneradoysod
‘Kytprgrowr ‘SOT

Ayeyowr 1ed4-1
pue Ajejrow [eydsoy-uy

S[00} PAUOT)USWAIOFE
qy} 0} snye)s [euonIINU
pue Kjjreiy juoned
Jo saInseaw Juippe

Jo yoedur oy a10[dxe o,

931eyOSIp JB Q2IBD JO

[oA9] pue ‘suoneordwod

[endsoy-ur ‘Ajpeirowr
IBdA-T ‘Aerowr Kep-Q¢

suorneordwod

aanerado-isod pue Ajeirowr soonpax

(Awojorede] Aouorowe JuroFiopun

sjuonjed oernad) 110yod juaned sy
ur apeyo0[q-e1eq 2aneredo-aid Juizinn

ejep dn-mofjojy
sypuowt $z—g1 danyded 0) wire ue Ym
dn-mo[[oj uerpaw je Ajifejaow Isned -[[y

Anreyowr Aep-(¢

Awojorede] Aouadrowe 3uro3iopun

sjuanjed 19pyo ur uonIU30d pue AJIqowr

‘snje)s Jeuonjouny ur sjuduuredwr pue
Kyrexy jo oedwr ur1e)-3uof Y} 9qIdSAP O,

S[00} [I-HHOVdV
pue JIOSN-SOV ‘WNSSOd-d ‘VIdN
9y} JO UONBIQI[ED PUB UONJBUIWLIOSIP Y}
aurwexa o, ‘[00) uonorpaid Ysu yIgN
padopaaap A[moeu oy 10J uonepI[RA
[eura)xe op1aoid o) pue Awojorede|
Koua3rowa 10J s[00} uonodrpaid

SLI pasn A[UOWILIOD JSOW Y} SSISSE O],

Ayreyrowr
aaneradoysod 1eak-ouo pue uonrsod
STWIOU0J0100S [BNPIAIPUI UdOM)q
UOTBIDOSSE ) pue dFeurelp Io ‘Awojso
‘uonoasar Suraoaur sorwojoredey
AKoua31ow JuRUIIRW-UOU JO OUIPIOUT
oy} pue uonisod SIIOU0II0T0S
u0oM)9q UonIRIdOSSE A 1o[dx9 of,

Areyow Aep-0¢

910¢
R 1€-ST10T uef [

910¢T
AIn-¢10T Amr

6102
snsny-410g [Hdy

L10T
ey og-dog mg

L10T
aunf-z710¢ e

¥102-€00C

910¢ Iequadsg
—G107 Arenuef

BLIAILID UOISN[OXH

wire A1epuodeg

wre Arewtig

pourad Apmi§

(82l

uopomg

/120¢

readsoy /Te 19
K)ISIOATUN) aandadsonoy rwey3e

oseqejep

jipne gd

Tendsoy aAnoadsoid e SIN/1202
Arenio], Jooanoadsoney /e 19 1PIY

(97l

sfendsoy MN/120T

AIenio) pue /Te 19
ATepuooas aanoadsoney  yopueqifey

[L2]

101/020C

JALES

[endsoy [BUOTIBAIISQQ e3eION
Areniag, aanoadsoig -SQUOTTA

[c1]

pueedz

MIN/0T0T

[endsoy /e 19
Areniog, aanoadsonoy jouezereqg

[ctl

Srewuaq

Hoyoo /0C0T
OpIMUOTIEN aanadsonay /e 10 O[O

l61]

KemIoN

rendsoy 10202
AysoAtupn aanoadsonoy /e 19 ARy
Anuno)
3umyeg ugisop Apmg  /Ied & /I0yIny

penunuod g dqe],

pringer

A's



World J Surg (2022) 46:512-523

519

Table 3 The basic demographics, type of surgeries included and pathology or operations performed

Author/Year/ No. of patients  Age Sex Type of surgery Operation or pathology (n or %)

Country (Male:Female)

Awad et al./ 85 66 (median) — Emergency laparotomy -
2012/UK (50-75)

[17]

Green et al./ 100 85 (mean) 2:1 Patients > 80 years of age Hernia 12, secondary peritonitis 37,
2013/UK (80-96) undergoing emergency colonic obstruction 40, colonic
[22] laparotomy for intestinal anastomotic leak 1, Aorto-

conditions or secondary peritonitis bifemoral graft removal 1, intra-
abdominal bleeding 1, bowel
ischemia 5, pseudo-obstruction 1,
colovesical fistula 1, AAA repair 1

Watt et al./ 446 (477 - 223:223 All patients who underwent Resection with no stoma 130,
2014/UK laparotomies) emergency laparotomy Resection with stoma 86, No
[18] resection with no stoma 141, No

resection with stoma 41, Palliative
bypass 18, others 30

Tengberg 826 (+ 198 - - All patients > 17 years requiring -
et al./ laparoscopic emergency laparotomy or
2016/ converted) laparoscopy
Denmark
[23]

Trotter et al./ 259 - 125:134 Non resuscitative Emergency Obstruction 141, perforation 83,
2018/UK laparotomy ischaemia 23, haemorrhage 8,
[10] colitis 4

Jeppesen 32,285 67 (median) 14,688:17,597 Patients > 18 years who underwent Intestine 37.6%, appendix 27.5%
et al./ (53-78) emergency laparotomy
2019/

Denmark
(4]

Goh et al./ 152 49 (< 65y0); 96:80 Patients > 16 years old who Perforated gastric/duodenal ulcer 34,
2020/ 75 underwent emergency laparotomy colorectal cancer (obstructed/
Singapore (> 65y0) perforated) 31, intestinal
[19] obstruction secondary to adhesions

23, bowel ischemia 16, perforation
of intestine 19, anastomotic leak
12, bleeding 4, intestinal
obstruction (bezoar/FB) 5, non-
malignant intestinal obstruction 5,
gallstone ileus 3

Chua et al./ 170 60.5 (mean) 98:72 All consecutive cases of emergency Gastric perforation 11, small
2020/ laparotomies intestinal perforation 19, large
Singapore intestinal perforation, intestinal
[20] obstruction 70, ischaemic bowel,

anastomotic complications 15,
intra-abdominal sepsis 21,
haemorrhage 7

Aakre et al./ 106 84 (median) 43:63 Mortality and morbidity in patients  Resection of colon 26, Adhesiolysis
2020/ (80-96) aged > 80 years undergoing 24, Resection of Small bowel 18,
Norway emergency laparotomy without a Laparotomy (paralytic ileus,

[19] standardized care bundle for trauma, fascia dehiscence) 15,
emergency laparotomy Gastro/duodeno/enterorrhaphy 11,
Appendicectomy 6, incarcerated
hernia 4, gastrectomy 2

Moller et al./ 11,962 65.7(mean)  5254:6708 All patients aged > 18 years who Bowel resection 10,104, Drainage
2020/ had undergone emergency 518, Ostomy 4682
Denmark laparotomy
[25]
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Table 3 continued

Author/Year/ No. of patients  Age
Country

Sex Type of surgery
(Male:Female)

Operation or pathology (n or %)

Barazanchi 758 62 (median) 378:380 Inclusion criteria similar to the UK Colectomy (total or subtotal)/
et al./ (18-96) NELA hemicolectomy(right or left) 161,
2020/New adhesiolysis, 158, small bowel
Zealand resection/repair/anastomosis 136,
[12] Hartmann’s procedure/reversal 93,
Washout/drainage of collection 44,
repair of bowel perforation 30,
Stoma formation/revision 27,
gastric surgery, 23, anterior rectal
resection 21, enterotomy/removal
of foreign body 8, sigmoid colon
resection 8, reduction of volvulus
4, abdominal wall closure 3,
intestinal bypass 3, haemostasis 2,
other 6
Vilches- 113 81.9 (mean)  53:60 All patients aged 75 years old or Bowel obstruction and perforation
Moraga older undergoing emergency (46%), liver/biliary conditions
et al./ laparotomy 6.2%, Hernias 22.1%, Peritonitis
2020/UK 5.3%, Miscellaneous 5.3%,
[27] gastrointestinal ulcers 0.9%,
diverticulitis 2.7%, bowel ischemia
3.5%, cancer (curative intent)
6.2%, cancer (progression) 1.8%
Hajibandeh 523 84.3 (mean) 236:287 All consecutive patients aged over ~ Colon perforation 72, small bowel
et al./ 80 who underwent an emergency perforation 39, peptic ulcer
2021/UK laparotomy due to an acute perforation 33, large bowel
[26] abdominal pathology obstruction 92, small bowel
obstruction 208, intestinal
ischaemia 49, anastomotic leak 12,
intra-abdominal bleeding 5,
intraabdominal abscess 4, intestinal
fistula 4, bleeding peptic ulcer 3,
colitis 2
Alder et al./ 153 79 (median) 57:96 All patients over the age of 70 years —
2021/UK who underwent emergency
[24] laparotomy
Maghami 192 76 (mean) 97:95 All geriatric patients (> 65 years) Obstruction 114, perforation 44,
et al./ who underwent an emergency ischemia 18, bleeding 6, other 10
2021/ laparotomy
Sweden
[28]

of being treated with an EL appears to increase with age as
with the risk of certain pathologies such as diverticular
disease [33], bowel obstruction either from adhesions or
malignancy [34]. These risk assessment scores may not fit
into every age group or pathology. The focus will need to
be shifted to the post-operative care. Although the reason
was not detailed in the Singaporean study, we postulate
that a significant effort has been placed into post-operative
rehabilitative care where 20% of patients were discharged
to a community hospital. The incorporation of geriatric/
peri-operative care into the patient’s management can have
a positive impact on reduction of mortality, readmissions,
and return to residence [35].

@ Springer

The current study does not focus on the correlation of
outcomes with the subspecialty expertise offered for the
pathology indicated for EL. However, the type of hospital
setting may play a vital role in the long-term outcomes. In a
tertiary university hospital, it is expected that full 24-h
access to services for radiology, emergency surgery,
anaesthesia, intensive care unit and subspecialty service
such as geriatrics or palliative care are readily available.
This is in contrast in this review that some studies are based
in non-tertiary hospital setting which may have its limita-
tion on the care provided [36].

A noticeable limitation of the current study was the
heterogeneity of pathologies included. In a few studies,
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Fig. 2 30-day and 1-year
mortality rates following
emergency laparotomy
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malignancy was a risk factor for poor prognosis if per-
formed for EL [24, 26]. Naturally, the long-term mortality
rate is likely to be higher. Furthermore, studies variably
included different age cohorts, with some only focusing on
the elderly [21, 22, 24, 26-28]. Similarly, when the studies
included trauma or vascular-related EL, the outcomes are
further clouded. For future research efforts, we suggest an
urgent need to standardize definitions and include sufficient
granularity regarding pathologies, such that improved
comparison between hospitals and cohorts may be possible.

The stark one-year range of mortality reported in this
systematic review challenges the clinician to engage in a
meaningful and truthful GOC discussion with a patient
before obtaining consent for an EL. Hatchimonji et al.
rightfully asked the question “Do we know our patients’
goals?” [37]. However, the concept of GOC is still
evolving and encapsulates broadly the prognosis/diagnosis,
illness/injury trajectory and goals/desired outcomes [38].
Furthermore, the mortality rate should not be the sole
determinant of outcome measure. Unfortunately, the late
morbidity data appears similarly lacking.

Current specialist training curricula for surgeons
includes little formal training for GOC discussions, and
methods for appropriate counselling of these patients and
their families [39]. A recent study found that surgeons
struggle to decide when there is unclear prognosis in the
case and often continue with aggressive intervention,
fearing that the patient and/or family may believe the

surgeons were giving up [40]. While communication on
prognoses, cardiopulmonary resuscitation and intubation
have improved, long-term prognoses such as regarding
tracheostomy, prolonged enteral feeding, decline in func-
tional baseline will need further effort. Quality of life
following EL is hard to quantify and should be individu-
alized. Returning to pre-surgery level of functioning is
usually a key indicator. Sadly, a study from Norway found
that 65% of patients over the age of 80 years were dis-
charged to a nursing home facility compared with 16% pre-
surgery [21]. A study also showed that discharge disposi-
tion to a nursing home is an independent risk factor of
death within 30-day post-surgery (OR 2.07; 95% CI
1.65-2.61) [41].

The current systematic review is limited by the small
number of publications focusing on long-term outcomes
following EL. Furthermore, the discussion is complicated
by the heterogeneity in various study inclusion and
exclusion criteria. The definitions of EL also varied. The
definition of geriatric was not universal where certain
studies evaluated the outcomes on patients > 65 years of
age [28], some above the age of 70 [24, 27] and some
studies focussed only on patients > 80 years of age
[21, 22, 26] which might have influenced the subgroup
analysis of geriatric population. Unfortunately, most stud-
ies also did not report the method of follow-up; this is
likely to have further under-reported the already alarming
mortality rate.
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Conclusion

The long-term mortality rate following EL appears sub-
stantial and is considerably greater than at one month or in-
hospital. The range of 1-year mortality of up to 47% seen
in the studies included in this systematic review, prompts
the need for further investigation of these late outcomes.
Furthermore, it prompts surgeons to communicate with
patients needing EL to achieve a shared decision where the
long-term outcome might indicate potentially a futile sur-
gery. Future study designs should have uniformity in
classification and definition systems for reporting.
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