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Abstract

Background Emergency surgery itself induces high risk

for postoperative mortality and morbidities; however, it

remains unknown which concomitant pathological condi-

tions of emergency surgeries are causative factors of

deteriorating outcomes. This study examined the causal

factors of postoperative mortality and morbidity in cases of

emergency surgery.

Methods Patients undergoing emergency surgery from

January to December 2007 were enrolled in this retro-

spective cohort study. Causal relationships were analyzed

by stepwise multivariate logistic regression analysis

between possible independent factors (sex, age, kind of

surgical department, timing of surgery, duration of surgery,

blood transfusion, deteriorated consciousness level, shock

state, abnormal coagulate state, and history of hyperten-

sion, diabetes, ischemic heart disease, chronic obstructive

pulmonary disease, renal failure, and anemia) and postop-

erative mortality or morbidities (failure of removal of tra-

cheal tube after operation, tracheotomy, cerebral infarction,

massive hemorrhage, severe hypotension, severe hypox-

emia, and severe arrhythmia during or after surgery).

Results Shock, deteriorated consciousness level, chronic

obstructive lung disease, and ischemic heart disease were

significant risk factors for mortality (OR 14.2, 7.9, 6.4, and

3.8, respectively), and deteriorated consciousness level,

blood transfusion, shock, chronic obstructive lung disease,

diabetes, cardiovascular surgery, and operation longer than

2 h were significant risk factors for morbidity (OR 19.1,

3.3, 3.0, 2.5, 2.4, 2.4, and 1.8, respectively).

Conclusion State of shock, deteriorated consciousness

level, chronic obstructive lung disease, ischemic heart

disease, hemorrhage requiring blood transfusion, age over

80 years, cardiovascular surgery, surgeries at night, and

surgeries of duration more than 2 h cause patients to be

strongly susceptible to postoperative mortality or morbidity

in emergency surgeries.

Keywords Emergency � Morbidity � Mortality �
Anesthesia

Introduction

We have to decide whether patients undergoing surgery are

fit for the operation and undergoing anesthesia and to

inform them of the risks of postoperative morbidity and

mortality. For this purpose we can use a wide range of tools
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varying from complicated scores such as POSSUM [1] to a

simple evaluation such as ASA physical status [2] or the

surgeon’s gut feeling [3]. In elective surgeries, some

reports emphasize the priority of POSSUM or its modu-

lations to predict correctly postoperative morbidity and

mortality [4], but others emphasize a simple evaluation [5,

6].

Emergency surgery is accompanied with inherent risks

of mortality and morbidity. Some reports have shown the

priority of POSSUM as well as its modulation to predict

correctly postoperative mortality and morbidity in emer-

gency surgeries [7]. However, no information is available

concerning use of a simple evaluation to predict correctly

postoperative mortality and morbidity in emergency sur-

geries. Also, it might be considered whether dependent

preoperative factors or comorbidities known to deteriorate

postoperative outcomes in elective surgeries also provoke

deteriorated postoperative outcomes in emergency surger-

ies. POSSUM scoring as well as its modalities requires the

original format to give information on postoperative risk

estimation for healthcare providers, and we believe that

they do not always think this scoring system is feasible.

Determination of dependent risk factors for postoperative

morbidity and mortality in emergency surgeries should

contribute to reliable risk assessment to predict postoper-

ative morbidity and mortality in emergency surgeries.

Thus, this retrospective cohort study aimed to seek con-

crete pathophysiological factors acting as the risk factors

for deteriorated postoperative mortality and morbidity in

emergency surgeries.

Methods

We retrospectively analyzed a series of 562 patients under-

going emergency surgery from January to December 2007.

This retrospective analysis was in accordance with the

STROBE statement. All the emergency surgeries were cat-

egorized into minor (hernia, varicose vein, minor perianal,

scrotal, transurethral resection of prostate, and excision of

large subcutaneous lesion), moderate (open cholecystec-

tomy, laparoscopic cholecystectomy, appendectomy, exci-

sion of lesion requiring grafting or minor excision, minor

amputation, and thyroid lobectomy), major (laparotomy and

small bowel resections, colonic resection or anterior resec-

tion, major amputation, nonaortic vascular surgery, chole-

cystectomy and exploration of bile duct, and total

thyroidectomy), and major? surgeries (abdominoperitoneal

excision of rectum, aortic surgery, Whipple resection, and

radical total gastrectomy) in response to the POSSUM

scoring system (Table 1). Clinical variables including gen-

der, age, preoperative comorbidity, kind of surgical depart-

ment, timing of surgery, duration of surgery, and blood

transfusion were reviewed from a database of the anesthetic

charts. Preoperative comorbidity included a deteriorated

consciousness level, shock state, abnormal coagulate state,

and history of hypertension (HT), diabetes mellitus (DM),

ischemic heart disease (IHD), chronic obstructive pulmon-

ary disease (COPD), renal failure, and anemia.

Age was categorized to patients more than 80 years old.

Deteriorated consciousness level was categorized to preop-

erative consciousness level of patients as clear or not clear.

Shock state was defined as a preoperative systolic blood

pressure less than 80 mmHg in the presence of inotropics.

Abnormal preoperative coagulation state was defined as

preoperative prescription of anticoagulants, low platelet

count (\15 9 104/ll), or prolonged prothrombin time (pro-

thrombin time-international normalized ratio[1.25). HT was

defined as a clinical history of HT and/or preoperative pre-

scription of antihypertensive agents. DM was defined as a

clinical history of DM, preoperative prescription of anti-DM

agents including insulin, and/or abnormal HbA1c ([6.5 %).

IHD was defined as a clinical history of IHD or chest pain

suggesting angina pectoris. COPD was defined as a clinical

history of COPD or asthma requiring treatments including

bronchodilators, inhaled steroids, or b-adrenergic drugs.

Table 1 Examples of magnitude for general surgery

Minor

Hernia

Varicose vein

Minor perianal surgery

Scrotal surgery

Minor transurethral resection of tumor (TURT)

Excision of large subcutaneous lesion

Moderate

Open cholecystectomy

Laparoscopic cholecystectomy

Appendectomy

Excision of lesion requiring grafting or minor excision

Minor amputation

Thyroid lobectomy

Major

Laparotomy and small-bowel resection

Colonic resection or anterior resection

Major amputation

Nonaortic vascular surgery

Cholecystectomy and exploration of bile duct

Total thyroidectomy

Major?

Abdominoperineal excision of rectum

Aortic surgery

Whipple resection

Radical total gastrectomy

J Anesth (2013) 27:838–843 839

123



Renal failure was defined as abnormal serum creatinine

([1.1 mg/dl). Anemia was defined as low hemoglobin level

(male\13.5 g/dl, female\11.5 g/dl). Timing of surgery was

categorized to surgeries in the daytime (from 8:50 a.m. to

5:29 p.m.) or at night (from 5:30 p.m. to 8:49 a.m.). Duration

of surgery was categorized to within 120 min or more than

120 min. In our institution, blood transfusion was performed

to keep hemoglobin more than 10 g/dl.

Outcomes were reviewed from the medical records.

Postoperative mortality was defined as death within

28 days postoperatively. Postoperative morbidities inclu-

ded leaving an operation room with tracheal intubation,

postoperative tracheotomy, cerebral infarction, massive

hemorrhage requiring blood transfusion, prolonged hypo-

tension for more than 1 h during the postoperative periods,

severe hypoxemia (PaO2 less than 80 mmHg) with the aid

of artificial ventilation, and any type of arrhythmia during

postoperative periods. Massive hemorrhage, severe hypo-

tension, severe hypoxemia, and severe arrhythmia were

defined as hemorrhage, hypotension, hypoxemia, arrhyth-

mia that were considered to follow an unexpected prog-

nosis such as cardiac arrest, cerebral infarction, and

myocardial infarction. Prolonged duration of hospital stay

was defined as duration more than 28 days after surgery.

Stepwise multivariate logistic regression was performed to

assess the influence of these variables as an independent risk

factor for postoperative mortality and morbidity. A P value\
0.05 was considered significant. The statistical analyses were

aided by SPSS Ver. 14 (SPSS, Chicago, IL, USA).

Results

Data were obtained from all the enrolled patients. Table 2

showed the distributions of the four surgical severities,

duration of surgeries, and specialized departments that

performed surgeries, respectively. Eighty percent of the

patients underwent moderate and major surgeries.

Approximately 70 % of the patients experienced duration

of surgery less than 2 h. The most common surgical type

was abdominal surgery (40 %). Twenty-two patients

(3.9 %) died within 28 days postoperatively; 78 patients

(13.9 %) had postoperative complications; and 391 patients

(30.4 %) were discharged within 28 days postoperatively.

The relationship between these factors and postoperative

mortality is shown in Table 5. Shock, deteriorated con-

sciousness level, COPD, and IHD were factors significantly

different between survivor and death groups (OR 14.2, 7.9,

6.4, and 3.8, respectively).

The relationship between the factors and postoperative

morbidities are shown in Table 6. Deteriorated con-

sciousness level, blood transfusion, shock, COPD, DM, CV

surgery, and operation lasting longer than 2 h were factors

significantly different between discharge within 28 days

and stay longer than 28 days (OR 19.1, 3.3, 3.0, 2.5, 2.4,

2.4, and 1.8, respectively).

Comparisons of preoperative factors of patients with and

without postoperative comorbidity are shown in Table 7.

Deteriorated consciousness level, CV surgery, blood

transfusion, age over 80 years old, nighttime surgery, and

operation lasting more than 2 h (OR 7.4, 6.2, 5.5, 3.2, 2.2,

and 1.9, respectively) were significantly different factors

between groups with no comorbidity and those with

comorbidity.

Discussion

From the results in our study, shock state, deteriorated

consciousness level, COPD, IHD, hemorrhage requiring

Table 2 The classified

numbers of patients (%):

(a) operation severity,

(b) duration of surgery, and

(c) department of surgery

Others: otolaryngology, plastic,

urology, ophthalmology,

thoracic surgery

(a)

Minor Moderate Major Major+

Numbers (%) 65 (12 %) 220 (39 %) 232 (41 %) 45 (8 %)

(b)

0–1 h 1–2 h 2–3 h 3–4 h More than 4 h

Numbers (%) 183 (33 %) 198 (35 %) 84 (15 %) 41 (7 %) 56 (10 %)

(c)

Abdominal Orthopedics Obstetric/

gynecological

Brain Cardiovascular Others

Numbers (%) 228 (40 %) 94 (17 %) 90 (16 %) 58 (10 %) 48 (8 %) 49 (9 %)
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blood transfusion, age more than 80 years old, cardiovas-

cular surgery, surgeries at nighttime, and duration of sur-

geries more than 2 h were causative factors to caused

postoperative mortality and morbidities in emergency sur-

geries. Also, cardiovascular surgery and DM were factors

contributing to delay in discharge from the hospital.

Because these pathological conditions were roughly

defined to perform the retrospective cohort analysis, each

factor certainly varied in severity. However, it should be

said that preoperative acquisition of these roughly defined

but dependent factors led us to estimate postoperative

mortality and morbidities in emergency surgeries.

Regarding postoperative mortality, preoperative shock

state, deteriorated consciousness level, IHD, and lung diseases

are well-known risk factors in several kinds of elective surgery

[8–15], being in good accordance with our findings that those

factors revealed a strong relationship with postoperative

mortality in emergency surgeries. In contrast, renal failure,

DM, HT, and blood transfusion are also causative factors in

postoperative mortality in several types of surgery [13, 16–

18]. In our statistical criteria for the retrospective cohort study,

these factors failed to associate with postoperative morbidities

and mortality. A previous report has suggested that the com-

bination of perioperative blood transfusion and subsequent

development of postoperative infectious complications is

associated with poor prognosis [19]. Our finding that blood

transfusion prolonged hospital stay is in good agreement with

this report. Further, there have been several reports showing

that patient age is the most important predictor of mortality

and morbidity in several kinds of surgery such as abdominal

aortic aneurysm repair, peptic ulcer perforation, and chronic

subdural hematomas [11, 20, 21]. The cutoff age of each report

differs whether the operative risk is high [22]. In this study, we

applied the cutoff age as[80 years old. Our study showed that

age[80 years was the predictor not of mortality but of mor-

bidity. Some reports have suggested that patient age is an

independent factor and that reduced function of multiple

organs and several preoperative comorbidities rather than age

itself are associated with the deterioration in postoperative

mortality and morbidity [23, 24]. Therefore, the patient’s age

and age-related comorbidities might be an important factor

predicting deteriorated postoperative morbidities in emer-

gency surgeries.

Although cardiovascular surgery had a strong relation-

ship with morbidity and the prolonged duration of hospital

stay, it did not relate with mortality. A previous report has

shown that the use of vasoactive drugs during operation

relates with postoperative prognosis [25]. Therefore, our

results strongly suggest that cardiovascular surgeries

should be an important predictor to deteriorated postoper-

ative morbidities even in emergency cardiovascular sur-

geries. Previous reports have suggested that night surgeries

and admission to the intensive care unit at night does not

associate with high mortality [26, 27]. Other reports have

shown that fewer nursing staff at night in the intensive care

unit is associated with postoperative pulmonary compli-

cations [28]. These findings suggest that the manpower at

night in intensive care unit and wards is associated with

morbidities but not with postoperative mortality. Our

findings in emergency surgeries greatly supported that idea.

Preoperative assessment and subsequent management

are one of the most important tasks assigned to surgeons

and anesthesiologists. It is necessary to evaluate not only

clinical and laboratory data but also disease severity by

systemic perspectives [29]. ASA physical status is indeed

one of the evaluation tools to predict postoperative mor-

tality and morbidity, and Glance and colleagues [30] have

shown that ASA physical status is a simple risk index for

predicting 30-day mortality after noncardiac surgery.

However, there has been no report showing dependent

factors to predict postoperative morbidities. From our

results, the factors including deteriorated consciousness

level, shock state, IHD, COPO, and age [80 years old, all

of which might count as high points in the POSSUM

scoring system, seem to show strong relationships with

postoperative outcome. Therefore, it should be said that the

known predictors for deteriorated postoperative outcomes

in elective surgeries are also useful predictors for these

even in emergency surgeries.

Table 3 Comparison of patients who survived more than 28 days

and those who died within 28 days

Categorical
variable

Survivor
(n = 540)

Death
(n = 22)

OR 95 % CI P value

Male gender 266 (49.2 %) 17 (77.3 %) 0.11

Age more
than 80
years

85 (15.7 %) 3 (13.6 %) 0.36

BMI [25 95 (17.5) 2 (9.1 %) 0.33

CV surgery 43 (7.9 %) 5 (22.7 %) 0.95

Night surgery 241 (44.6 %) 10 (45.5 %) 0.45

Operation
more than
2 h

173 (32.0 %) 8 (36.4 %) 0.41

Blood
transfusion

100 (18.5 %) 10 (45.5 %) 0.70

DC level 20 (3.7 %) 4 (18.2 %) 7.9 2.0–30.1 0.003

DM 36 (6.6 %) 3 (13.6 %) 0.75

HT 112 (20.7 %) 5 (22.7 %) 0.66

COPD 37 (6.8 %) 5 (22.7 %) 6.4 2.0–20.8 0.002

IHD 31 (5.7 %) 5 (22.7 %) 3.8 1.1–12.7 0.03

Renal failure 53 (9.8 %) 7 (31.8 %) 0.12

Anemia 151 (27.9 %) 6 (27.3 %) 0.88

Shock 35 (6.4 %) 9 (40.9 %) 14.2 5.0–40.5 \0.001

AC state 122 (22.5 %) 6 (27.3 %) 0.87

BMI body mass index, CV surgery cardiovascular surgery, DC level
deteriorated conscious level, AC state abnormal coagulate state, DM
diabetes mellitus, HT hypertension, COPD chronic obstructive pulmonary
disease, IHD ischemic heart disease
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This cohort study was based on the data of our institu-

tion but not on those of multicenter collaboration, and

short-duration (70 % of less than 2 h) and moderate-major

types of surgeries (80 %) were the characteristics of the

analyzed population. Therefore, the results may differ from

those with larger amounts of data or different populations

such as those undergoing long and major types of surgeries.

In addition, our results imply that the severity of surgery

should be taken into the consideration for future studies to

find more feasible, simpler, and more authentic risk eval-

uation for postoperative outcomes in emergency surgeries.

In conclusion, this retrospective cohort study showed

that shock state, deteriorated consciousness level, COPD,

IHD, hemorrhage requiring blood transfusion, age over

80 years, cardiovascular surgery, surgeries at night, and

surgeries of duration more than 2 h are possible predicting

factors of deteriorated postoperative mortality and mor-

bidities in emergency surgeries.

Table 4 Comparison of

patients who discharged within

28 days and those who stayed

more than 28 days

BMI body mass index, CV

surgery cardiovascular surgery,

DC level deteriorated conscious

level, AC state abnormal

coagulate state, DM diabetes

mellitus, HT hypertension,

COPD chronic obstructive

pulmonary disease, IHD

ischemic heart disease

Categorical

variable

Discharge within 28 days

(n = 391)

Stay more than 28 days

(n = 171)

OR 95 % CI P value

Male gender 186 (47.5 %) 97 (56.7 %) 0.57

Age more than 80

years

54 (13.8 %) 34 (19.8 %) 0.47

BMI [25 64 (16.3 %) 33 (19.2 %) 0.65

CV surgery 11 (2.8 %) 37 (21.6 %) 2.4 1.1–5.7 0.04

Night surgery 166 (42.4 %) 85 (49.7 %) 0.57

Operation longer

than 2 h

94 (24.0 %) 87 (50.8 %) 1.8 1.2–2.9 0.01

Blood transfusion 36 (9.2 %) 74 (43.2 %) 3.3 1.8–6.0 \0.001

DC level 3 (0.7 %) 21 (12.2 %) 19.1 5.4–67.9 \0.001

DM 17 (4.3 %) 22 (12.8 %) 2.4 1.1–5.2 0.03

HT 73 (18.6 %) 44 (25.7 %) 0.89

COPD 19 (4.8 %) 23 (13.4 %) 2.5 1.2–5.2 0.02

IHD 19 (4.8 %) 17 (9.9 %) 0.66

Renal failure 29 (7.4 %) 31 (18.1 %) 0.10

Anemia 94 (24.0 %) 63 (36.8 %) 0.07

Shock 13 (3.3 %) 31 (18.1 %) 3.0 1.3–6.7 0.01

AC state 75 (19.1 %) 53 (30.9 %) 0.10

Table 5 Comparisons of

preoperative factors of patients

with and without postoperative

comorbidity

BMI body mass index, CV

surgery cardiovascular surgery,

DC level deteriorated conscious

level, AC state abnormal

coagulate state, DM diabetes

mellitus, HT hypertension,

COPD chronic obstructive

pulmonary disease, IHD

ischemic heart disease

Categorical variable No comorbidity

(n = 484)

Comorbidity

(n = 78)

OR 95 % CI P value

Male gender 240 (49.5 %) 43 (55.1 %) 0.97

Age more than 80 years 63 (13.0 %) 25 (32.0 %) 3.2 1.6–6.5 \0.001

BMI [25 84 (17.3 %) 13 (16.6 %) 0.61

CV surgery 16 (3.3 %) 32 (41.0 %) 6.2 2.6–14.5 \0.001

Night surgery 204 (42.1 %) 47 (60.2 %) 2.2 1.2–4.1 0.01

Operation longer than 2 h 131 (27.0 %) 50 (64.1 %) 1.9 1.1–3.6 0.04

Blood transfusion 59 (12.1 %) 51 (65.3 %) 5.5 2.8–11.1 \0.001

DC level 13 (2.6 %) 11 (14.1 %) 7.4 2.7–20.6 \0.001

DM 30 (6.1 %) 9 (11.5 %) 0.88

HT 93 (19.2 %) 24 (30.7 %) 0.52

COPD 31 (6.4 %) 11 (14.1 %) 0.41

IHD 26 (5.3 %) 10 (12.8 %) 0.36

Renal failure 39 (8.0 %) 21 (26.9 %) 0.07

Anemia 129 (26.6 %) 28 (35.8 %) 0.83

Shock 27 (5.5 %) 17 (21.7 %) 0.85

AC state 101 (20.8 %) 27 (34.6 %) 0.26
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