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Mortality and morbidity after major emergency gastro-intestinal surgery, analysis of temporal patterns
Introduction
Mortality and morbidity following major emergency gastrointestinal surgery (MEGS) is substantial. There is a paucity of data describing the
postoperative course and complication patterns after MEGS in details.
Method
We conducted a population-based retrospective multicenter study that involved all MEGS patients aged 18 or above from four emergency
surgical centers in the Capital Region of Denmark in 2012. Complications and/or death occurring within 30 days postoperatively were registered using the Clavien-Dindo Classification. 1-year mortality data were retrieved from the Danish Civil Registration System. We retrieved data
on ASA score and perioperative characteristics from the Danish Anesthesia Database.
Results
A total of 1139 patients were included. 47 % of all patients had a complication with a Clavien-Dindo Classification grade of 3 or higher within
30 days in a protracted pattern. The most common categories of complications were abdominal infection (19.7 %), pulmonary (19.3 %),
gastrointestinal (12.5 %) and cardiac (8.3 %) complications. The median postoperative length of stay (LOS) was 11 days (IQR 6-24). Figure 1
shows a Kaplan-Meier survival analysis of MEGS patients with or without complications, that illustrate the correlation between having complications and an increased risk of death. The unadjusted 30 day mortality was 20.2 % and 1-year mortality was 34 %. A total of 40 % of the
30-day mortality was accumulated within the first 72 hours after surgery.
Discussion
Complications are indisputably associated with postoperative death. Our results illustrate some of the challenges in deciding type and intensity of treatment in MEGS, especially in the elderly. Interventions should be both possible and possibly successful by the time of initiation,
but it remains a challenge to identify the patients where surgery is futile.
Conclusion
There is a prolonged period with a high frequency of complications and mortality after MEGS. Reducing mortality and morbidity after MEGS
is a complex challenge. Future studies should focus on perioperative standardized care bundles including risk stratification and strategies for
prevention and treatment of complications.
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Does high intra-operative inspiratory oxygen fraction lead to postoperative respiratory complications?
Introduction
High intra-operative inspiratory oxygen fraction (FiO2) may improve tissue oxygenation but lead to impairment of pulmonary function. We
tested the hypothesis that high FiO2 increases the risk of postoperative respiratory complications.
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Methods
This cohort study included all intubated adult patients undergoing non-cardiothoracic surgery at Massachusetts General Hospital, Boston,
MA between 2007 and 2012 (clinicaltrials.gov/NCT02399878). Data were retrieved from the Anesthesia Information Management System
and the Research Patient Data Registry. Exposure variable was median intraoperative FiO2. Primary outcome was a composite of respiratory complications (re-intubation, respiratory failure, pulmonary edema and pneumonia) developed within 7 days after surgery. Secondary
outcomes included surgical wound breaks within 21 days, admission to the intensive care unit (ICU) within 7 days and mortality within 7 and
30 days. The associations were examined across all quintiles of FiO2 using the significance of the Pearson Partial Correlation Coefficient in
a pre-defined logistic regression model including important covariates. Associations are reported as odds ratio (OR) and [95% confidence
interval].
Results
A total of 45658 patients were included in the primary analysis (Table) of whom 1569 (3.4%) developed one or more respiratory complications. Surgical wound breaks were recorded in 168 (0.4%) within 21 days and 1045 (2.3%) were admitted to the ICU. Twenty-nine (0.1%) and
263 (0.6%) died within 7 and 30 days postoperatively. Median FiO2 was associated with an increased risk of major respiratory complications
in a dose-dependent fashion (5thquintile vs 1stquintile: 1.81[1.46-2.24], P for trend<0.0001). Mortality within 30 days and ICU admission
were also significant associated with higher FiO2 (5thquintile vs 1stquintile: 1.77[1.03-3.04], P for trend<0.0001) and (5thquintile vs 1stquintile: 1.66[1.30-2.12], P for trend=0.0056), respectively. In contrast, the risk of surgical wound breaks were dose-dependently reduced with a
high FiO2 (5thquintile vs 1stquintile: 0.71[0.38-1.32], P for trend=0.0005).
Conclusion
A high intra-operative FiO2 was significantly associated with the occurrence of postoperative respiratory complications, intensive care unit
admission, and mortality within 30 days independent of predefined risk factors. Further analyses are required to differentiate between
preexisting impairment of gas exchange and intraoperative oxygen toxicity as mechanisms of respiratory complications.
Table. Clinical Characteristics of Patients
FiO2
st
1 quintile
(n=9000)

FiO2
nd
2 quintile
(n=9290)

FiO2
rd
3 quintile
(n=9970)

FiO2
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Median FiO2

0.30 [0.27-0.31]

0.36 [0.34-0.39]

0.48 [0.45-0.50]

0.56 [0.55-0.58]

0.78 [0.69-0.93]

Age (years)

54 [41-65]

56 [44-67]

56 [44-66]

54 [42-65]

56 [43-67]

Gender (male/female)

47%/53%

45%/55%

45%/55%

37%/63%

43%/57%
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27 [24-31]

27 [24-32]

28 [25-33]

27 [24-32]

27 [24-33]

BMI (kg/m )
ASA > II/

24%

Duration of anesthesia
(min)

25%

163 [111-231]

28%

139 [91-206]

152 [99-224]

27%
145 [90-227]

39%
115 [63-202]

Surgical body region
Central nervous system

22%

12%

9%

7%

4%

Musculoskeletal

31%

30%

24%

11%

11%

Abdominal,
gynecology or
urology

18%

28%

42%

58%

58%

Other

29%

30%

25%

24%

27%

Data are reported as median [25-75% range] or percentage. FiO2, intra-operative inspiratory oxygen fraction.

Figure. Association between quintiles of intra-operative inspiratory oxygen fraction and risk of major
respiratory complications within 7 days after surgery
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Overskrift
Preoperative prediction of potentially preventable morbidity after fast-track hip and knee arthroplasty,
			
is it possible?
Introduction Many risk stratification tools exist for preoperative evaluation (1), but most were developed before the introduction of enhanced recovery protocols or “fast-track” surgery which may reduce the influence of preoperative risk factors (2). Furthermore, considerations
on whether complications are preventable and separation of “medical” vs. “surgical” complications are rare, thus limiting potential improvements in clinical practice.
Methods Observational study in fast-track total hip (THA) and knee arthroplasty (TKA) with prospectively collected preoperative patient-characteristics, similar standardized fast-track protocols, complete 90-days follow-up through nationwide databases and evaluation of complications through discharge and medical records. Multiple logistic regression analysis was used to attempt construction of a simple risk score for
patients at high risk of potentially preventable “medical” (PPMC) and “surgical” complications (PPSC).
Results In 8373 procedures 1362 (15.6%) had complications leading to LOS>4 days or readmissions, of which 557(6.4%) were potentially preventable (40.8% of all). Of 22 preoperative characteristics, 7 were significantly associated with 379 (4.2%) PPMC. Hypertension was excluded
from the relevant risk factors as it was present in >50% of patients. The remaining 6 risk factors were: age ≥80 yrs, anticoagulant therapy,
pulmonary disease, pharmacologically treated psychiatric disorder, anaemia and walking aids. Patients with ≥2 of the 6 risk factors had 55.7%
of all PPMC, mainly falls, mobilization issues, pneumonias and cardiac arrhythmias (Fig 1). Number needed to treat (NNT) for a hypothetical
intervention reducing PPMCs by 25% was 34 (tbl 1).
THA, walking aids and cardiac disease were associated with 189 (2.2%) PPSC, but no relevant preoperative prediction was possible (67.4% of
patients had≥1 of these risk factors).
Discussion Risk factors for PPMC and PPSC were not the same, and only about 40% of all complications were potentially preventable. Thus,
distinction between “medical” and “surgical” complications is needed when developing preoperative risk-stratification tools, and evaluation
of preventability of complications should also be considered.
We found that ≥2 of 6 risk factors for PPMC could define high risk patients, but benefit of potential interventions may be limited as the NNT
was high and complications were diverse. Thus, if using ≥2 of 6 factors to define risk patients, the intervention needs to be multifactorial, i.e.
postoperative rounds by anaesthesiologists/geriatricians (3), rather than targeting a specific complication.
Conclusions Identification of patients at high risk of PPMC, but not PPSC, is statistically possible. However, the rarity of PPMC in fast-track
THA and TKA limits clinical relevance.
References
(1) Moonsinghe et al. Anesthesiology 2013;119:959-81
(2) Jorgensen & Kehlet BJA 2013;110:972-80
(3) Walke et al. J Am Geriatr Soc 2014;62:2185-90
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Anaesthesia care for emergency endoscopy for peptic ulcer bleeding. A nationwide population-based
			
cohort study.
Introduction
Peptic ulcer bleeding (PUB) accounts for approximately 40% of emergency upper gastrointestinal bleedings (UGIBs)(1) and carries a 10% risk
of death within 30 days(2). Most of these patients undergo esophago-gastro-duodenoscopy (EGD), estimated to 2,000 patients in Denmark
alone every year(2). Hence, optimising pre-, intra, and post-endoscopic patient management may improve outcome.
Currently, no standard approach exists to the level of monitoring or presence of staff with anaesthetic expertise required during emergency
EGD for PUB. In the present study, we assessed the association between anaesthesia care and mortality. We further described the prevalence and inter-hospital variation of anaesthesia care in Denmark and identified clinical predictors for choosing anaesthesia care.
Methods
This population-based cohort study included all emergency EGDs for PUB in adults during 2012-2013 in all hospitals in Denmark. Data were
retrieved from the Danish Clinical Register of Emergency Surgery, the Danish National Patient Registry, and the Danish Civil Registration
System. All-cause mortality 90-days after EGD was estimated by crude and adjusted logistic regression. Furthermore, clinical predictors of
anaesthesia care were identified (logistic regression).
Results
Some 3,056 EGDs performed at 21 hospitals were included; 2,074 (68%) received anaesthesia care and 982 (32%) were managed under
supervison of the endoscopist. Some 16.7% of the patients undergoing EGD with anaesthesia care died within 90 days after the procedure,
compared to 9.8% of the patients who had no anaesthesia care, adjusted OR=1.51 (95% CI=1.25-1.83), see Table. Comparing the two hospitals
with the most frequent (98.6% of all EGDs) and least frequent (6.9%) use of anaesthesia care, mortality was 13.7% and 11.7%, respectively,
adjusted OR = 1.22 (95% CI=0.55-2.71), see Figure. The prevalence of anaesthesia care varied between the hospitals, median=78.9% (range
6.9-98.6%). Predictors of choosing anaesthesia care were shock at admission, high ASA score, and no pre-existing comorbidity.
Discussion and Conclusions
Use of anaesthesia care for emergency EGD for patients with PUB was associated with increased mortality, most likely because of confounding by indication. The use of anaesthesia care varied greatly between hospitals, but was unrelated to mortality at the hospital level. Our study highlights good organisational set-up as a crucial factor in providing optimal management of these patients. Further research is required
into patient selection and perioperative anaesthesia support in order to improve outcome.
Referencer
1. Lau JYW, Barkun A et al. Challenges in the management of acute peptic ulcer bleeding. Lancet 2013; 381: 2033–43.
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2. Rosenstock SJ, Møller MH et al. Improving quality of care in peptic ulcer bleeding: nationwide cohort study of 13,498 consecutive patients
in the Danish Clinical Register of Emergency Surgery. Am J Gastroenterol 2013; 108: 1449–57.
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Anaesthesia in patients undergoing esophago-gastro-duodenoscopy for suspected upper
			
gastro-intestinal bleeding
INTRODUCTION
Upper gastrointestinal bleeding (UGIB) is a common medical emergency worldwide with a 30-day mortality of around 10 % and most of these
patients undergo esophago-gastro-duodenoscopy (EGD).1&2 Currently, there is no universally agreed guideline to the level of monitoring
and anaesthetic support required to patients undergoing acute EGD for suspected UGIB. We conducted a national survey to investigate the
availability of guidelines as well as current clinical practice in hospitals across Denmark.
METHODS
The questionnaire of 19 questions was distributed by e-mail in June 2014 to all members of The Danish Association of Anesthesiology and
Intensive Care (DASAIM) and to all members of the Danish Society of Young Anaesthesiologists (FYA). Number of members in each organization is 1418 and 566, respectively, with considerable overlap.
RESULTS
521 responders with candidate age with a median 14 (interquartile range 9-27) submitted the questionnaire. Some 67.6% were specialist
anaesthetists, and 64.0 % (n=333) worked at a department providing anaesthetic care to patients undergoing EGD for suspected UGIB. 76.3%
(n=255) of the 333 responders had anaesthetized at least one of these patients during the last 6 months, and 32.9% (n=110) responded that
they had a local guideline for this procedure (see Table 1). 21.8% (n=24) had a guideline that was updated during the past year. 71.8% (n=79)
of the guidelines included Rapid Sequence Induction (RSI) in case of general anaesthesia (GA), and 45.5% (n=54) did not require that the patient was fasting (see Table 2). Of the 333 responders who provided anaesthesia for EGD, the main choice of anesthesia was GA with tracheal
intubation (TI) (n=187, 56.2 %) and 10.2 % (n=34) would choose sedation (6.0 % missing answers). 80.8% (n=269) would choose RSI at GA for
this patient group (1 1.2 % missing answers). The choice of anaesthesia was for 17.7% (n=59) of responders not at all influenced by the surgeon’s opinion, and 28.8 % (n=96) replied that the decision of anaesthesia was made in consultation with the surgeon (14.7 % missing answers).
CONCLUSION
We found large variation in current practice of anaesthesia for patients undergoing endoscopy for suspected UGIB in Denmark. Few physicians have local guidelines available, and their choice of anaesthesia is influenced by factors such as fasting status and surgeons’ request.
Other contributors could be lack of experience and differences in anaesthetic culture. There is a need to identify best practice and improve
guideline availability across Denmark.
References
1. JY Lau et al; Challenges in the management of acute peptic ulcer bleeding, Lancet 2013, Jun 8;381(9882):2033-43.
2. N Lohse et al; Anaesthesia care with and without tracheal intubation during emergency endoscopy for peptic ulcer bleeding: a population-based cohort study, Bri J Anaesth 2015, Br J Anaesth. 2015 Jun;114(6):901-8.
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Preoperative Oral Anticoagulants in Fast-track Hip and Knee Arthroplasty, Practice and Outcomes
Introduction
Preoperative use of vitamin-K antagonists (VKA) or new oral anticoagulants (NOAC) is a challenge in elective total hip (THA) and knee arthroplasty (TKA). Current guidelines are complex(1) and the benefits of preoperative. bridging vs. increased bleeding risk is debatable.(2) This
study examined preoperative management of VKA and NOACs, postoperative symptomatic thromboembolic (TE) and venous thromboembolic events (VTE), and major bleedings in elective fast-track total THA and TKA.
Methods
A descriptive cohort study with prospective information on comorbidity and dispensed prescriptions on VKA and NOACs. Information on
perioperative management of VKA and NOACs, causes of length of hospital stay (LOS) >4 days, and 30-days postoperative complications
were recorded using the Danish National Patient Registry and medical records. Evaluation on adherence to Danish Society of Thrombosis &
Haemostasis (DSTH) and local guidelines on preoperative bridging and outcomes were defined according to International Society of Thrombosis & Haemostasis recommendations. (3)
Results
Of 13775 procedures, 649 (5%) had VKA and 69 (1%) had NOACs.
Indication was atrial flutter in 78%, previous VTE in 12% and heart valve in 6%. VKA and NOAC treated patients were older and had more
comorbidity. In VKA, 430 (66%) received preoperative bridging while 215 (33%) had preop. pause only. Information was unavailable in 4
patients.
DSTH guidelines and local guidelines were followed in 317 (49%) and 516 (80%) patients, respectively (fig 1). VKA patients had increased TE
and major bleedings, and major bleedings were increased specifically in the bridged patients (tbl 1). Preoperative management of NOACs was
in accordance with DSTH in 35% (fig 1), and NOAC patients had no TE or VTEs, but more major bleedings (tbl 1).
Discussion
Our large study found increased occurrence of major bleedings in bridged VKA patients having major orthopedic surgery. This is in accordan6

ce with a recent RCT in patients with atrial fibrillation, which found no decrease in TEs and more major bleedings in the bridged patients. (2)
However, most of the included procedures were minor gastrointestinal or cardiothoracic. Although no conclusions can be drawn regarding
benefits of preoperative bridging in our study, no TEs occurred in the 30 patients who should have been bridged according to DSTH guidelines.
Conclusion
DSTH guidelines on perioperative management in VKA and NOAC treated patients were not routinely used. While VKA patients generally
had more TE but not VTEs, the bridged VKA patients and NOAC patients had significantly more major bleedings. Randomized clinical trials on
necessity of bridging in THA and TKA with a fast-track protocol are needed.
References
1.Kristensen et al.Eur.Heart J. 2014; 35: 2383-2431
2.Douketis et al. N.Engl.J.Med. 2015; DOI:10.1056/NEJMoa1501035
3.Spyropoulos et al. J.Thromb.Haemost. 2012; 10: 692-4
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Oral midodrine hydrochloride for prevention of orthostatic hypotension during early mobilization after hip
			
arthroplasty – a randomized, double-blind, placebo-controlled trial
Background
Early postoperative mobilization is essential for rapid recovery but may be impaired by orthostatic intolerance (OI) and orthostatic hypotension (OH), which are highly prevalent after major surgery (1-2). Pathogenic mechanisms include an insufficient postoperative vasopressor
response. The oral alpha-1 agonist midodrine-hydrochloride increases vascular resistance and is used for treating chronic OH/OI conditions
7

(3). Therefore, we hypothesized that midodrine would reduce OH during mobilization 6 h after hip arthroplasty (THA) relative to placebo.
Methods
This randomized, double-blind, placebo controlled trial (ClincalTrials.gov NCT01707953) was approved by the local ethics committee, the
National Board of Health and the Danish Data Protection Agency and was monitored by the Good Clinical Practice units of Copenhagen and
Odense University hospitals. 120 THA patients from 3 participating hospitals were randomly allocated to either 5 mg midodrine-hydrochloride or placebo orally 1 hour before mobilization at 6- and 24 h postoperatively. The primary outcome was the prevalence of OH 6 h after
surgery. Secondary outcomes were OI and hemodynamic responses to mobilization at 6 and 24 h, and possible patient related factors associated with OH and OI.
Results
At 6 h, 14 (25%; 95% CI 14 - 38%) vs. 23 (40%; 27 – 53%) patients had OH in the midodrine and placebo group, respectively; Relative risk (RR)
0.69 (0.44 – 1.10; P=0.095) while OI was present in 15 (25%; 15 – 38%) vs. 22 (37%; 25 – 51%) patients, RR 0.75 (0.48 – 1.16; P = 0.165). At 24
h, OI and OH prevalence did not differ between groups. In a post-hoc exploratory multivariate analysis, midodrine was associated with lower
risk, and blood loss with higher risk, of OI and OH at 6 h (P < 0.05).
Conclusion
Pre-emptive use of oral 5 mg midodrine did not reduce the prevalence of OH during early postoperative mobilization compared to placebo.
However, the results call for further studies on dose and timing.
References
1. Jans Ø, Bundgaard-Nielsen M, Solgaard S, Johansson PI, Kehlet H. Orthostatic intolerance during early mobilization after fast-track hip
arthroplasty. Br J Anaesth. 2012; 108:436–43.
2. Bundgaard-Nielsen M, Jans Ø, Müller RG, Korshin A, Ruhnau B, Bie P, Secher NH, Kehlet H. Does goal-directed fluid therapy affect postoperative orthostatic intolerance?: A randomized trial. Anesthesiology. 2013; 119:813–23.
3. Izcovich A, González Malla C, Manzotti M, Catalano HN, Guyatt G. Midodrine for orthostatic hypotension and recurrent reflex syncope: A
systematic review. Neurology. 2014; 83:1170–7.
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Out-of-hours admission and mortality in patients with peptic ulcer bleeding
Introduction
Peptic ulcer bleeding (PUB) is associated with a 30-day mortality of around 10 % and accounts for 36 % - 46 % of all acute upper gastrointestinal bleeding. With an incidence rate 19.4- 57.0 per 100,000 person-years, there is around 2,000 PUBs in Denmark each year. Previous studies
have shown increased mortality in patients who are admitted during weekends and public holidays. These patients might be more ill, or the
difference could be related to differences in the level of care with less experienced staff on duty during nights and weekends. Most patients
require emergency esophago-gastro-duodenoscopy (EGD) for precise diagnosis and definite treatmen. We aimed to assess the association
between out-of-hours admission and 90-day mortality in patients undergoing EGD for PUB. We hypothesized that these patients would have
poorer prognosis.
Methods
Observational cohort study based, on the Danish Clinical Register of Emergency Surgery, the Danish National Patient Registry, and the Danish
Civil Registration System. Patients over 16 years of age with PUB undergoing emergency EGD from 2006 to 2013 were included. Exposures
were either weekend admission (Sa-Su vs Mon-Fri) or night time admission (20-08 vs 08-20).
We built logistic regression models and examined the crude and adjusted association between exposures and 90-day mortality.
We adjusted for age (above/below 65 years), body mass index (above/below 25), ASA score (>=3/<=2), shock at admission (yes/no) and
Charlson Comorbidity Index (>=2/<=1). In a second model, we adjusted additionally for alcohol intake (above/within national recommendations), Forrest classification of upper gastrointestinal haemorrhage (IIc-III/I-IIb), smoking (yes/no) and sex (m/f).
Results
13,654 patients were included: 3,675 (26.9%) admitted during weekends and 4,138 (30.3%) admitted during night time (Table 1). Some 2,115
(15.5%) died within 90-days. Patients admitted during weekends and night time, had higher ASA score, more severe Forrest classification,
and were more likely to have shock at admission. Crude and adjusted odds ratios for weekend admission and night time admission were all
between 1.02 and 1.10, and all 95% confidence intervals included the null value of 1 (Table 2).
Discussion
In this large, nationwide observational study, we found that patients admitted with PUB during weekends and nights were more severely ill.
These patients all had high mortality, but the difference at baseline did not translate into poorer prognosis, neither in crude, nor in adjusted
analyses. All relative effect measures were close to null with small confidence intervals; hence, we believe that the difference in prognosis
between out-of-hours and in-hours admission is indeed small.
Conclusion
The quality of the treatment provided to patients with peptic ulcer bleeding admitted out-of-ours for emergency endoscopy appears comparable to that provided to patients admitted during daytime and weekdays.
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