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Abstract

Background: A substantial number of patients treated in emergency general surgery (EGS) services die within a year of discharge.
The aim of this study was to analyse causes of death and their relationship to discharge diagnoses, in patients who died within 1
year of discharge from an EGS service in Scotland.

Methods: This was a population cohort study of all patients with an EGS admission in Scotland, UK, in the year before death.
Patients admitted to EGS services between January 2008 and December 2017 were included. Data regarding patient admissions were
obtained from the Information Services Division in Scotland, and cross-referenced to death certificate data, obtained from the
National Records of Scotland.

Results: Of 507 308 patients admitted to EGS services, 7917 died while in hospital, and 52 094 within 1year of discharge. For the latter,
the median survival time was 67 (i.q.r. 21-168) days after EGS discharge. Malignancy accounted for 48 per cent of deaths and was the
predominant cause of death in patients aged over 35 years. The cause of death was directly related to the discharge diagnosis in 56.5
per cent of patients. Symptom-based discharge diagnoses were often associated with a malignancy not diagnosed on admission.

Conclusion: When analysed by subsequent cause of death, EGS is a cancer-based specialty. Adequate follow-up and close links with
oncology and palliative care services merit development.

Introduction Conservatively managed patients are a large group, and these
patients also have a high mortality risk, about double that of
patients having surgery®.

Although previous analyses have highlighted poor long-term out-
comes after EGS admission and demonstrated the significant influ-
ence of age and co-morbidity®, causes of postdischarge mortality
remain unclear. It is not known whether these patients die from
conditions related to the EGS admission, or from entirely different
causes. This has obvious implications for postdischarge care and fol-
low-up. The aim of the present study was to analyse causes of death
and their relationship with discharge diagnoses, in patients who
died within 1 year of discharge from an EGS service in Scotland.

Emergency general surgery (EGS) comprises the unscheduled in-
hospital treatment of patients under the care of a surgeon with
training in gastrointestinal surgery’®, and an important part of
the spectrum of care provided by general surgeons”®. At any one
time, around half of general surgical beds in the UK are occupied
by patients who were admitted as an emergency’. Per annum,
there are around 74 000 such admissions in Scotland* and ap-
proximately 3 million in the USA™*°.

Patients in the EGS service, regardless of operative intervention,
are at high risk of dying. The in-hospital mortality rate for such
patients is approximately eight times that of patients admitted for
elective general surgery'’. The mortality rate remains high after
dischgrg.e, Earticularly among older patien.ts, and those with co- Methods
morbidities”. In Scotland, 35 per cent of patients aged 75 years and
older, who were admitted as an emergency under the care of a gen- This was a population-based, cross-sectional study in Scotland,
eral surgeon, died within 1 year of discharge, a figure that almost UK.
doubled when severe co-morbidities were present®.

Studies related to EGS have often concentrated on patients Data sources
who have undergone operations, especially laparotomy””-'>*, The Information Services Division (ISD; https://www.isdscotland.

although only a small proportion require operative treatment>*°. org) of National Health Service (NHS) Scotland records data on all
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interactions with the NHS. Patients are assigned a unique identi-
fier (Community Health Index (CHI) number'®) on first contact
with NHS Scotland services, which allows healthcare interactions
to be tracked over time, regardless of provider. ISD data are
linked to national death records, allowing mortality to be exam-
ined, irrespective of death as an inpatient or in the community.

The ISD uses a consistent coding strategy and data are ab-
stracted by professional coders, with high accuracy and consis-
tency'’. Data are coded locally within each health board, and
stored centrally. Diagnoses are coded using ICD-10, and operative
codes using OPCS-4. For the purpose of this study, individualized
data for patients meeting the inclusion criteria were anonymized
at source and transferred to the National Data Safehaven for
analysis. Demographic details, diagnoses, dates of admission, co-
morbidity status (according to the Charlson Co-morbidity Index
(CCI), 10-year look back)'®, and discharge information were
obtained from the SMRO1 national data set. Date and cause of
death (also coded by ICD-10)*° were obtained from the National
Records of Scotland. For comparison of discharge diagnoses and
causes of death, both primary and secondary causes of death
were included. Causes of death for the population of Scotland as
a whole were obtained from the National Register of Scotland?°.

Patient cohort

The study included patients aged 16 years and older, who had an
unplanned non-elective (emergency) admission to hospital under
the care of a consultant general surgeon (specialty code C11), be-
tween January 2008 and December 2017. Unscheduled transfers
into this service from another hospital ward or hospital were also
included. Postadmission healthcare interactions and death (ei-
ther as an inpatient or in the community) were tracked by linking
records via the CHI number until the date of death or December
2018.

Permissions

The project was approved by the Public Benefit and Privacy Panel
of NHS Scotland (reference 1819-0340) and registered with the re-
search governance department of NHS Grampian and the
University of Aberdeen.

Statistical analysis

The relationship between discharge diagnosis and cause of death
was analysed descriptively, using colour-coded matrices contain-
ing the 50 most common primary discharge diagnoses and causes
of death. The study population was analysed as a whole, as well
as for patients who underwent operative treatment during the
last admission and those managed without surgery.

Data were analysed using Microsoft Excel® version 16.0
(Microsoft, Redmond, Washington, USA) and SPSS® version 24.0
(IBM, Armonk, New York, USA). Categorical data were analysed
with y? tests, and ordinal data using Mann-Whitney U tests.
Graphs were created using DataGraph (Visual Data Tools, Chapel
Hill, NC, USA).

Results

A total of 507 308 patients were identified, resulting in 814 790 ad-
mission episodes over the 10years of study. Of these, 7917
patients died in hospital and 499 391 were discharged; 52 094
patients (10.4 per cent) died within 1 year of discharge. The me-
dian age at time of death was 76 (1.q.r. 66-84) years. Some 1.2 per
cent of patients who died within 1 year were aged 34 years or
younger, 9.0 per cent were aged 35-54years, 36.5 per cent aged

55-74years, and 53.3 per cent aged 75 years or older. The major-
ity of patients had moderate (CCI score 1-4, 50.2 per cent) or se-
vere (CCI score over 4, 38.8 per cent) co-morbidities. Only 10.9 per
cent of patients who died had no co-morbidities. The median in-
terval between discharge and death was 67 (i.q.r. 21-168) days. A
total of 13 700 patients (26.3 per cent) had an operation during
their last admission. Those who had an operation died a median
of 64 (19-164) days after discharge and those managed without
surgery died 68 (21-169) days after discharge.

Postdischarge causes of death

Tables 1 and 2 show causes of death for 13 700 patients who had
an operation and 38 394 treated without surgery respectively.
Overall, malignancies accounted for almost half of all deaths:
7280 (53.1 per cent) in the operative cohort and 17 735 (46.2 per
cent) in the non-operative cohort (P < 0.001). Among patients who
had surgery, cancer of the oesophagus was the most common
cause of death, followed by cancers of the colon, pancreas, bron-
chus or lung, and stomach. The most common non-malignant
causes of death were acute myocardial infarction (rank 7),
chronic ischaemic heart disease, and chronic obstructive pulmo-
nary disease (COPD). In patients who did not require an opera-
tion, colonic cancer was the most common cause of death,
followed by malignancies in the bronchus or lung, pancreas, and
oesophagus. Chronic ischaemic heart disease (rank 5), COPD, and
acute myocardial infarction were the most common non-neo-
plastic causes of death.

The 50 most common causes of death (which accounted for
76.6 per cent of all deaths) for the 52 094 patients who died within
1year of EGS admission are detailed in Table S1.

The ranking of causes of death varied with age (Table 3). Of the
619 patients who died aged 16-34 years, poisoning and substance
abuse (18.3 per cent), alcoholic liver disease (6.1 per cent), and de-
liberate self-harm (4.4 per cent) were the most common causes.
In those aged 35-54 years (4670 deaths), alcoholic liver disease
(7.1 per cent) was the most common cause, followed by colonic,
breast, pancreatic, oesophageal, and lung cancers. In 55-74 year
olds, neoplastic conditions continued to predominate, whereas
among patients aged 75 years and older, acute myocardial infarc-
tion, pneumonia, and COPD began to feature more heavily.

The causes of death after EGS admission also varied with co-
morbidity. In those without previous co-morbidity, the most com-
mon causes of death were myocardial infarction, followed by ma-
lignancy of the lung and then pneumonia. In those with
moderate co-morbidity (CCI score 1-4), the most common causes
of death were oesophageal cancer, COPD, and pancreatic cancer.
In patients with high levels of co-morbidity (CCI score over 4),
malignancy of the colon, pancreas and bronchus were the most
common diagnoses at death (Table 4).

The rank order between patients treated in the EGS service and
all deaths in Scotland over the same time period is shown in Fig. 1.
Cancer represented a greater proportion of deaths in the EGS group
(48 per cent) than in the Scottish population as a whole. Rates of
death related to gastrointestinal pathologies were also higher in
the EGS population (14 versus 5.8 per cent), whereas cardiovascular
and respiratory diseases were less common in these patients.

Discharge diagnoses

Tables 1, 2 and Table S1 show the most common discharge diagnoses
overall and by operative status. Non-specific symptoms and signs
(ICD-10 R codes) represented the most common primary discharge
diagnosis in 7.5 per cent of patients, followed by intestinal obstruc-
tion without hernia, colonic cancer, constipation, pancreatic cancer,

120Z Ael\l GO uo Jasn usapJaqy Jo Ausiealun Aq gLy2yz9/1L 20geiz/z/S/e1onle/uadoslq/woo dno-olwapese)/:sdny woJj papeojumoq



article-lookup/doi/10.1093/bjsopen/zrab021#supplementary-data

article-lookup/doi/10.1093/bjsopen/zrab021#supplementary-data

3

Ramsay et al.

Downloaded from https://academic.oup.com/bjsopen/article/5/2/zrab021/6242418 by University of Aberdeen user on 05 May 2021

'sa8ejusoiad a1e sesayjuated ut senjep

(T°1) 2stT edeydsAp pue edeydy [ Sz (01) get (uonyeroqrad Sutpnidoul) SUNSIUL JO SISBISIP 13YI0 €93 Sz
(€1) 28t 10e1 AIBI1[Iq JO S9SBISIP IO €831 144 (T1)s¥1 spInbiy pue sprjos 01 anp sSpHUOWNSUJ 69( ¥z
(1) v8T uonednsuod 6531 €z (T'7) sst 9SBISIP IAT[ D[OYO[Y o/3 €z
(7'1) 881 sn3eydosa0 Jo SaseISI LU0 40! 144 (T'1) 85T paypadsun ‘sons 91 144
(#'1) 881 211S Jo uoneoyads Jnoym wseidosu JurUSIRIA 08D 12 (T°1) 951 SUIISIIUIT JO SSBISIP TB[NONISAI] /53 12
#'1) z6T I90[N [eUSpong 97 0z (1) 6/T 19ppeq jo wseidoau JUBUSIBA /9D 014
#'1) L61 eIy [BUM3u] o3 61 #'1) /81 1sea1q jo wisejdoau JurUSIBIN 05D 61
(1) oz 3[oUNQIED PUE ‘S[OUNINJ ‘SSIISQE SNOSUBIND 01 8T (#'1) 681 aye3soid jo wiseidoau Juru3IeN 19D ST
(91) 912 uted owad pue feutopqy 0Ty /T (91) 0ZCT Areno jo wiserdoau JueuSIRIN 95D /T
sue310 9A1IS3ZIP
(£1) 922 (uonyerojrad SurpnidOUI) SUNSIIUL JO SISBISIP 13YI0 €931 9T (91) 0ZCT paulsp [[I pUE 1930 Jo wise[doau Jueudien 92D 9T
(£1) vee WIN3da1 PUB SNUE JO SISBISIP 1910 793 ST (£1) 8tz 3UNS31UT JO SISPIOSIP 1B[NISBA G6y ST
s1o0p 371q BIUIY
(£1) ¥ee onedeyenUl PUE I2A1 JO wsedoau JueuSIEN [449) i (61)sst 1NOYILM UOTDNIISAO [BULISAIUT PUE SNIT JNATeIR] 9531 ¥T
(81) 052 RUSB[OW/SISOUIS1BUWSEH 263 €1 (0'2) 692 wistued1o payoadsun ‘eruownaug 81( €1
(02 1Lz wn3oal Jo wsedoau JueUSIe 02D 4 (12) z62 uonoun( prowsisoldar jo wiserdosu JuruSIEN 61D 4
syjei1d pue ‘syuerdu ‘sed
(00 eeLe -143p d19U3s01d [RUIUI I9Y10 JO suoneddwon S81L T (¢e) tec wmioaz jo wserdosu JueuSiep 02D 11
(02 s/z QULIN JO UOTIUIDY cey 01 () 81¢ aseastp Areuowrind SATIONIISGO JTUOIYD bl 01
(z'2) oog SUI}ISIIUL JO SISPIOSIP JB[NDSBA 55y 6 (2 81¢ 911s Jo uoneoywads noyim wseidoau JUBUSIBN 08D 6
(v'2) vee SISBIYM[S[0YD 083 8 (927) zoe 9SEISIP HESY JTUILBYDST OTUOIYD T4l 8
(92 6¥¢ SUTISIIUT JO 3SBISIP J[NOTISAI] £SY L (£2)9se UONDIBJUI [BIPIBIOAW 911DV 121 /
$3o0P 91
(9'7) 8s¢ UorRWOIS Jo wise[doau JURUSIBA 91D 9 (877) s8¢ onedsyenur pue 18A1 jo wseidosu JuruSIEN 1440) 9
sue310 aA1SaZIp
(8'2) s8¢ pue A1oyertdssi jo wisedosu JuBUSIEW ATEPUODSS 8/D S #'e) sov UYoBWOIS Jo wise[doau Jueu3IeN 91D S
3unf 10 snyopuoiq
(¢¥) 148 sea1oued jo wiseidosu jueusieN 40) % #e) osv Jo 1red paygmadsun jo wisejdosau JurUSIEN D ¥
(9°5) 99/ sndeydosao jo wisejdoau JURUSIBN S1D € (09) 0z8 seatoued jo wisejdoau JurUSIRIN [40) €
BIUIOY
(879) 626 INOYIM UOTDNIISQO [BUNSSIUL PUE SNATL dnATeIR] 93 14 (69) zs6 U002 Jo wiserdoau JueUSIRIN 81D z
(6'9) ¥¥6 U010 jo wisedoau JuruUSIEN 81D T (9°2) oot sn3eydosao jo wiseidosu JuBUSIRN S1D T
u uondudseq 9pod 0T-aDI jJuey u uondunssg 3pod 0T-aDdI suey

sasouderp ad1eyssiq

y1esp Jo sasne)

uoIssIwpe ise[ 3y} Suunp
jusunean aanerado pey pue ‘uoisstwpe A1a3ins [ersusd AouaSowa Jo 1eak T uryiIm parp oym sjyusned 00/ €T I0] Yieap Jo sasned pue sasouderp 93ILYDSIP UOWWOD ISON T S[qeL



BJS Open, 2021, Vol. 00, No. 0

4

Downloaded from https://academic.oup.com/bjsopen/article/5/2/zrab021/6242418 by University of Aberdeen user on 05 May 2021

‘sageiuadiad are sesayiusied UT SANTBA

(eturaypodAy
(01) s8¢ SUNIS3IUL JO SIDPIOSIP TB[NDSBA ss3 Sz (T'1) 82¥ Burpnpul) susts pue swoydwAs [BI12UsS Y0 894 14
PaylIsse[o BIUIDY
(0'1) 96¢ 2IaUMmas[3 J0U ‘sa1npadoid jo suonedrdwon 181 e (¢1) 19% INOYIM UOTIDNIISQO [RUNSSIUL pUB SNl dNIATeled 953 4
s)ye1d pue ‘syuerdul
(T1)9t¥ ‘sed1ap dnayisord Areunmoltusd jo suogesduwod €83 €z (1) eov eNUSWISP IB[NISEA T0d 4
(¢1) vy wistued1o paynadsun ‘eluoOwWNUJ ST( 44 (¢1) ¥sb S9sEBasIp Je[ndsea [e1ayduad 19410 c/1 44
s10np
(¢1) 09% 3[1q dnedsyenul pue 191 JO Wise[dosU JURUSIRN 1449) %4 (1) 89% 3SBASIp IB[NDSBAOIGRISD JO ae[anbag 691 12
suedio
(€1) 08 peay jo punom usdo 10S 0¢ (€'1) 06% 9ATISI3IP PaUYRP [[I PUE 1930 Jo wiseidoau JuruSIeN 92D 0z
(€1) 18% saseasip 1emnosea [essyduad 110 /1 61 (¥'1) £€9 9SBISTP I9AT] J[OYOIY (o) 61
(€1) 687 yoewo3s Jo wsedoau JueuSIEN 91D 31 (F'1) %S enusawep paynadsun €04 31
(1) s0s SunTwioA pue easneN YRS s (ST) ¥4s Kreno o wisedosu yueudieN 95D [T
(€1) s1S 3un( pue snyouoiq jo wserdosu JueuSIeN €D 91 (97) 219 uonoun( prowdisoidai jo wisejdosu 1UBUSIBIA 61D 91
(£1) €99 sisdag 1PV ST (81) 169 911s Jo uonedyads noym wseidoau JurUSIEN 08D ST
sue310 9A1SIZIP
(8'1)6/9 pue A1oyeridsar jo wisejdosu JUBUSIEW ATEPUOISS 8/D s (8'1) £69 wn3daI Jo wserdosu JUBUSIRIN 0ZD T
(81) %89 SUNSIUL JO 3SBISIP IB[NDIIBAI] A €1 (61) €t 1oppeq Jo wsedoau Jueudien /9D €1
(61)6TL peay Jo saun(ut paywadsun pue 19yi0 60S A (172 682 are3soid jo wisejdosu JueudifeN 19D 7T
(07) 052 WIN1oa1 pue SNUe JO SaSeasIp Y10 7931 A (te)ors yoewols Jo wsedosu Jueusien 91D 1
(xR 274 sndeydosao jo wsejdoau JUBUSIEIN SID o (zo) /28 1seai1q jo wiserdoau yurUSIBIN 05D 0T
(T2 ozs SISRIYIR[OYD 083 6 (5T) 9¥6 wistueS10 payadsun ‘eruownaud 31( 6
s1onp
(o) vs8 snneaidued 9ndy q83 8 (s'2) 656 3[1q oniedayeiul pue I9AT] Jo wsejdoau JurUSIEN [4ée) )
(¥'2) 906 paymads Jou 2118 ‘uonodjul 101 Areuun 6EN L (0¢) 9911 UomDIBIUL [EIPIED0AUL SN0V 12l /
(62) 7011 SISoWloleUseH 62 9 (ze)oter aseastp Areuouwrind SATIONIISQO JTUOIYD %4t 9
(0¢) 1911 seardued jo wserdoau JueuSIeN [de) S (¢g) sszT 9SBISIP 1IBAY JIWSRYDSI JTUOIYD szl <
(0g)¥ott uo[02 Jo wse[doau JUBUBIB 81D ¥ (#¢) 60T sn8eydosao Jo wisedoau JurUSIR ) ¥
BIUISY
(Fe)cret INOYILM UONDONIS]O [EUNSIIUT pUR SNAfT dNATeIe] 9531 € (£7) z18t searoued Jo wiserdosu 1ueuSie 570 ¢
3unt 10
(05) z6T uonednsuod 6531 z (8'%) #2sT snyouoiq jo 1red psymadsun jo wiseidosu JUBUSIBIN €D z
(£91) £6€9 uted o1afad pue reurwopqy oTd T (09) Te6T Uo[0d 30 wisedosu JurUSIEN 31D T
u uonduosag 9pod OT-ADI juey u uonduosag 9pod 0T-ADI juey
sasouderp adreyosiq Y3eap jo sasnen

UOISSTWIpE 1Se[ 91 SuLInp JuUsuUnean
aanei1ado-uou pey pue ‘uoisstwipe A1981ns [e1ouas Aouadiawd Jo 1ea T uriim palp oym syusaned $6¢ 8E 10J Yaeap JO sasned pue sasoudelp 3IeYISIp UOWWOD ISON Z d[qe.L



Ramsayetal. | 5

Table 3 Most common cause of death by age group for patients who died within 1 year of emergency general surgery admission

Rank ICD-10 code

Age 16-34 years

Description n

1 X42 Accidental poisoning by and exposure to narcotics and psychodysleptics 62 (10.0)
2 K70 Alcoholic liver disease 38 (6.1)
3 F19 Other psychoactive substance dependence with intoxication with perceptual 32(5.2)
disturbance
4 X70 Intentional self harm 27 (4.4)
5 C18 Malignant neoplasm of colon 22 (3.6)
6 C50 Malignant neoplasm of breast 19 (3.1)
7 Y12 Poisoning by and exposure to narcotics and psychodysleptics 19 (3.1)
8 C53 Malignant neoplasm of cervix 16 (2.6)
9 K85 Acute pancreatitis 13 (2.1)
10 C20 Malignant neoplasm of rectum 12 (1.9)
All deaths 619
Age 35-54 years
1 K70 Alcoholic liver disease 333(7.1)
2 C18 Malignant neoplasm of colon 246 (5.3)
3 C50 Malignant neoplasm of breast 242 (5.2)
4 C25 Malignant neoplasm of pancreas 230 (4.9)
5 C15 Malignant neoplasm of oesophagus 218 (4.7)
6 C34 Malignant neoplasm of unspecified part of bronchus or lung 155 (3.3)
7 X42 Accidental poisoning by and exposure to narcotics and psychodysleptics 119 (2.5)
8 C16 Malignant neoplasm of stomach 115 (2.5)
9 F10 Alcohol abuse 103 (2.2)
10 C19 Malignant neoplasm of rectum 100 (2.1)
All deaths 4670
Age 55-74 years
1 C25 Malignant neoplasm of pancreas 1347 (7.1)
2 C15 Malignant neoplasm of oesophagus 1201 (6.3)
3 C34 Malignant neoplasm of unspecified part of bronchus or lung 1199 (6.3)
4 C18 Malignant neoplasm of colon 1143 (6.0)
5 C22 Intrahepatic bile duct carcinoma 673 (3.5)
6 J44 Chronic obstructive pulmonary disease 585 (3.1)
7 C16 Malignant neoplasm of stomach 577 (3.0)
8 C20 Malignant neoplasm of rectum 461 (2.4)
9 121 Acute myocardial infarction 455 (2.4)
10 125 Chronic ischaemic heart disease 454 (2.4)
All deaths 18 996
Age > 75 years
1 C18 Malignant neoplasm of colon 1472 (5.3)
2 125 Chronic ischaemic heart disease 1059 (3.8)
3 C25 Malignant neoplasm of pancreas 1052 (3.8)
4 121 Acute myocardial infarction 1030 (3.7)
5 J18 Pneumonia 940 (3.4)
6 C34 Malignant neoplasm of unspecified part of bronchus or lung 938 (3.4)
7 C15 Malignant neoplasm of oesophagus 923 (3.3)
8 J44 Chronic obstructive pulmonary disease 905 (3.3)
9 c61 Malignant neoplasm of prostate 628 (2.3)
10 FO3 Unspecified dementia 626 (2.3)
All deaths 27 808

Values in parentheses are percentages.

and oesophageal cancer. Overall, malignancies accounted for 26 per
cent of discharge diagnoses. Abdominal pain was the most common
cause of admission in the non-operative cohort, followed by consti-
pation, paralytic ileus and intestinal obstruction without hernia, co-
lonic cancer then pancreatic cancer. Colonic cancer was the most
common admission diagnosis for the operative cohort, followed by
paralytic ileus and intestinal obstruction without hernia, oesopha-
geal cancer, and pancreatic cancer.

Association between diagnosis at discharge and
cause of death

Fig. 2 shows the association between diagnosis at discharge
(ranked in rows) and cause of death (ranked in columns). Given
that both discharge diagnosis and causes of death are ranked, the
overall trend is for numbers to decrease from the top left to bot-
tom right. A comparison of rank order of cause of death and EGS

discharge diagnosis in operative and non-operative cohorts is
shown in Figs S1 and S2 respectively.

Cause of death was the same as the discharge diagnosis (same
ICD-10 code) in 56.5 per cent of patients. Among patients who
died from malignant diseases (ICD-10 C codes), the odds of the
same malignancy having been known at the time of discharge
were 3.10 (95 per cent c.i. 2.99 to 3.22). For patients who died from
colonic cancer, the odds of having been discharged with this diag-
nosis in the past year were 2.42 (2.24 to 2.61); respective values
were 3.69 (3.39 to 4.02) for pancreatic cancer, and 4.43 (4.03 to
4.85) for oesophageal cancer.

A symptom-based discharge diagnosis (R10, abdominal and
pelvic pain; R11, nausea and vomiting; R13, aphagia and dyspha-
gla) was associated with a wide range of causes of death.
However, the odds of subsequent death from malignancy were
0.77 (0.72 to 0.82). Similarly, discharge diagnoses such as sepsis
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Table 4 Most common cause of death by co-morbidity status of patients who died within 1 year of emergency general surgery

admission
Rank ICD-10 Description n
No co-morbidity (CCI score 0)
1 121 Acute myocardial infarction 275 (4.8)
2 C34 Malignant neoplasm of bronchus and lung 205 (3.6)
3 J18 Pneumonia, unspecified organism 192 (3.4)
4 125 Chronic ischaemic heart disease 185 (3.2)
5 C25 Malignant neoplasm of pancreas 180 (3.2)
6 K85 Acute pancreatitis 160 (2.8)
7 K56 Paralytic ileus and intestinal obstruction without hernia 118 (2.1)
8 R68 Other general symptoms and signs (including hypothermia) 112 (2.0)
9 C80 Malignant neoplasm without specification of site 110 (1.9)
10 X42 Accidental poisoning by and exposure to narcotics and psychodyslep- 109 (1.9)
tics
All deaths 5698
Moderate co-morbidity (CCI score 1-4)
1 C15 Malignant neoplasm of oesophagus 1247 (4.8)
2 J44 Chronic obstructive pulmonary disease 1149 (4.4)
3 C25 Malignant neoplasm of pancreas 1110 (4.2)
4 125 Chronic ischaemic heart disease 989 (3.8)
5 C34 Malignant neoplasm of bronchus and lung 942 (3.6)
6 121 Acute myocardial infarction 908 (3.5)
7 J18 Pneumonia, unspecified organism 794 (3.0)
8 C18 Malignant neoplasm of colon 771(2.9)
9 C22 Malignant neoplasm of liver and bile ducts 631 (2.4)
10 C16 Malignant neoplasm of stomach 547 (2.1)
All deaths 26 168
Severe co-morbidity (CCI score > 4)
1 C18 Malignant neoplasm of colon 2020 (10.0)
2 C25 Malignant neoplasm of pancreas 1342 (6.6)
3 C34 Malignant neoplasm of bronchus and lung 1147 (5.7)
4 C15 Malignant neoplasm of oesophagus 1063 (5.3)
5 C50 Malignant neoplasm of breast 830 (4.1)
6 C19 Malignant neoplasm of rectosigmoid junction 695 (3.4)
7 C80 Malignant neoplasm without specification of site 693 (3.4)
8 C16 Malignant neoplasm of stomach 691 (3.4)
9 C61 Malignant neoplasm of prostate 682 (3.4)
10 C22 Malignant neoplasm of liver and bile ducts 626 (3.1)
All deaths 20228

Values in parentheses are percentages. CCI, Charlson Co-morbidity Index.

(A41), head injury (S00, SO1, and S09), pneumonia (J18), superfi-
cial abscesses (L02), and infectious gastroenteritis and colitis (A0)
were less obviously associated with specific causes of death.

Discussion

The present study demonstrated that nearly half of patients who
died within a year of discharge following an EGS admission suc-
cumbed to neoplastic disease. The proportion of deaths caused by
malignancies in patients treated in the EGS sevice was 17 per cent
higher than that for the general population of Scotland, where can-
cer is the cause of death in 31 per cent®. Other causes of death in
the study cohort also differed from those in the general population.
Diseases of the circulatory system were the second most common
cause of death in both groups, but accounted for nearly one-third
of deaths in the population as whole and only 16 per cent among
the EGS cohort®. This is likely to reflect the management of most
cardiovascular pathologies by physicians rather than emergency
general surgeons. Most of the findings were largely independent of
whether patients underwent operation or not.

Previous publications?*?* have demonstrated the importance
of the cancer workload associated with EGS, but most have fo-
cused on disease-specific or operation-dependent associations.
The present findings highlight the importance of cancer care in
this patient population. Although interactions between the

specialties of oncology, palliative care, and general surgery are
well established in the elective sphere, malignancies presenting
as an emergency are more likely to be at more advanced
stages®?®, and less likely to have been discussed in a multidisci-
plinary format before operation?’. Patients presenting to EGS
services with malignancy may not have attended primary-care
clinicians before admission?®, Optimizing links between the EGS
service, multidisciplinary team, and community care seems im-
portant.

The present findings also confirm that patients discharged
with non-specific diagnoses, such as abdominal and pelvic pain,
nausea and vomiting, or aphagia and dysphagia often turn out to
have underlying malignancies as the subsequent cause of
death?°!. Patients with recurring or persistent symptoms war-
rant further investigations. This might limit unplanned reatten-
dances®? and further EGS admissions.

As expected, there were differences in causes of death be-
tween age cohorts. Self-harm, and drug and alcohol abuse were
the most frequent causes of death in the younger cohort (aged
16-34 years). However, the absolute number of fatalities in this
age group was very small, and therefore did not contribute mark-
edly to the overall analysis. Increasing cohort age was associated
with an increasing mortality rate. Previous work showed that the
1-year postdischarge mortality rate for patients aged over 75
years was very high at 35.6 per cent’. In the present analysis,
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Fig. 1 Causes of death in the emergency general surgery service and general population of Scotland over 10 years

a Emergency general surgery and b general population of Scotland.

malignancies, dementia, and pathologies of the lung and heart
all became more prevalent in the elderly. Frailty**** and co-
morbidities®® are known to increase mortality rates in general
surgery. The present work confirmed this finding, suggesting that
the elderly patients treated in EGS services represent a high-risk
group who may benefit from medical optimization, with greater
input from specialists in geriatric medicine®*>°.

The present study has limitations. Although this type of study has
a risk of coding errors”, the ISD has professional coders who work to
strict standards. Consistency is monitored, and the quality of Scottish

health data is thought to be high®**. The accuracy of death certifi-
cates, in contrast, may be more variable, as these certificates are com-
pleted by clinicians. Although the findings may be specific to
Scotland, they may still be broadly generalizable to other healthcare
settings, where an increasing proportion of the population is elderly.
This study has identified that medium-term mortality follow-
ing EGS admission in Scotland, regardless of whether patients
undergo operation or not, is largely driven by cancer
diagnoses. Around half of these diagnoses will be known at the
time of discharge from inpatient care. Service integration in the
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Fig. 2 Association between diagnosis at discharge and cause of death

Colour-coded matrix showing the relationship between the 50 most common primary discharge discharge diagnoses and causes of death. The number in each cell
represents the number of patients with a given combination of discharge diagnosis and cause of death. The shading of the cells, from white to yellow to red, reflects
the frequency. The colour scale has been set to accentuate differences in the lower range of the distribution.

hospital and community should be optimized, and surgeons pro-
viding EGS should ensure adequate follow-up, particularly for
patients without a clear diagnosis on discharge because of the
risk of undiagnosed malignancy.
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