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Are nerve blocks necessary for enhanced recovery after hip and knee replacement? 
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Introduction: Peripheral nerve blocks (PNB) have recently been recommended in several guidelines on 
postoperative analgesia after total hip (THA)(1) and knee arthroplasty (TKA)(2) due to potential 
reductions in length of stay (LOS) and readmissions. However, whether routine PNB is needed to achieve 
a LOS of ≤1 day or reduce readmissions within an enhanced recovery protocol with multimodal opioid-
sparing analgesia, including high-dose preoperative steroid and local infiltration anesthesia (LIA) is 
uncertain. In the Centre for Fast-track Hip and Knee Replacement collaboration all participating 
departments have similar well-established fast-track protocols, including early mobilization, preference 
for spinal analgesia, and multimodal opioid-sparing analgesia with a median LOS of 1-2 day in 2016-
2017(3). However, the use of PNBs has not been standardized in the protocol but is used according to the 
preferences and expertise available at the individual hospitals. The present study investigates use of PNBs 
in THA and TKA patients with a LOS of ≤1 day and potential differences in 90-days readmissions and 
patient characteristics. 
Methods: Observational multicentre study from of January 2016 to August 2017 in consecutive elective 
fast-track THA and TKAs with a LOS of ≤1 day. Prospective recording of preoperative characteristics, 
information on PNB, choice of anaesthesia, use of LIA, discharge destination, LOS and readmissions 
through the Danish National Patient Registry and review of medical records. Data was analyzed using 
SPSS v. 25. (IBM Armonk N.Y. U.S.A). Chi-square and Fisher’s exact test were used as appropriate. Level of 
significance was set at 0.05 and 95% confidence intervals for proportions calculated using 
http://vassarstats.net/. 
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Results: Of 3471 procedures, 1763 (50.8%) had a LOS of ≤1 day of which 99.7% were discharged to own 
home. Spinal anaesthesia was used in 81.2% of all procedures and LIA in 96.9% of TKA. PNB was used in 
1.6% and 35.1% of THA and TKA (tbl. 1), respectively, but with considerable variation between 
departments (fig. 1) (0.0-84.1% for TKA) and unrelated to preoperative comorbidity. There were no 
differences in 90-days readmissions with or without PNB (4.7% (CI:2.6-8.5) vs. 5.9% (CI:3.9-8.7) in TKA 
(p=0.553) and 5.3% (CI: 1.0-25.8) vs. 5.7% (CI:4.5-7.3) in THA (p=0.999)) 
Conclusion: Routine use of peripheral nerve blocks may not be needed to achieve LOS ≤1 day or reduce 
90-days readmissions after fast-track THA and TKA. Further studies are needed to identify potential 
benefits of PNB in high-risk patients. 

 

 
Table 1. Use of peripheral nerve blocks in patients with length of stay 0-1 day. 

Procedure 

Total* 

THA 

18 (1.6) 

TKA 

212 (35.1) 

Type of block   

Adductor canal single 

Adductor canal catheter 

4 (21.1) 

0 (0.0) 

138 (65.1) 

2 (0.9) 

Saphenous nerve 1 (5.3) 54 (25.5) 

Cutaneous lateral femoral nerve 6 (31.6) 0 (0.0) 

Femoral nerve 5 (26.3) 2 (0.9) 

not mentioned 2 14 (6.6) 

n (%) THA: total hip arthroplasty TKA: total knee arthroplasty. *Missing data on whether 
PNBs were used in 8 (0.5%) cases (4 THA and 4 TKA).  
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OBJECTIVES: Video-assisted thoracoscopic surgery (VATS) is a minimally invasive routine procedure. 
Despite being less invasive than thoracotomy, postoperative pain remains a significant clinical problem 
(1,2). At Aalborg University Hospital, perineural intercostal blockades (ICB) with bupivacaine are used as 
a central part of pain management for patients undergoing VATS. The effects of adding adjuvants to 
intercostal blocks in VATS are sparsely elucidated. By adding perioperative dexamethasone, the effects of 
the blockade may be prolonged (3). 
METHODS: Prospective before-and-after study approved by the Regional Ethics Committee in Northern 
Jutland Denmark (N-20200040). A sample of 16+16 patients were required to detect a difference in 
opioid dose from 20±10 to 10±10 mg (α = 0,05, power = 80% (1-β)). 
Patients received with either bupivacaine according to weight (group 1) or bupivacaine according to 
weight and intravenous dexamethasone 8 mg (group 2). 
The primary outcome was the total postoperative opioid consumption on the first postoperative day. 
Secondary outcomes included the duration of analgesia measured as time to first opioid administration; 
numerical rating scale (NRS, 0-10) at rest, when coughing and during mobilization the first postoperative 
day or at discharge; time to full mobilization (walking with support). 
RESULTS: We included 37 patients consecutively. Baseline data were comparable. Unadjusted results are 
presented in Table 1. After adjusting for gender and duration of surgery, total median opioid dose was 23 
mg higher in group 1 (CI 95% 8-39), p=0.005. The median pain score at rest was significantly lower in 
group 1. The first opioid administration occurred significantly earlier in group 1. Time for full 
mobilization was significantly longer in group 1. 
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CONCLUSIONS: Adding intravenous dexamethasone as an adjuvant to ICB for VATS reduced opioid dose 
the first postoperative day. In addition, prolonged analgesia and faster mobilization was demonstrated in 
this group, compared to only bupivacaine. Larger randomized studies are needed. 
 
REFERENCE: 
(1) Bendixen M, Jørgensen OD, Kronborg C, Andersen C, Licht PB. Postoperative pain and quality of life 
after lobectomy via video-assisted thoracoscopic surgery or anterolateral thoracotomy for early stage 
lung cancer: a randomised controlled trial. Lancet Oncol. 2016;17(6):836-84 
(2) McKenna RJ, Houck W, Fuller CB. Video-assisted thoracic surgery lobectomy: Experience with 1,100 
cases. Ann Thorac Surg. 2006;81(2):421-426. 
(3) De Oliveira GS, Castro Alves LJ, Nader A, Kendall MC, Rahangdale R, McCarthy RJ. Perineural 
dexamethasone to improve postoperative analgesia with peripheral nerve blocks: A meta-analysis of 
randomized controlled trials. Pain Res Treat. 2014;2014. 
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Introduction 
Many patients experience persistent symptoms and sequalae after being infected with the COVID-19 
virus. Persistent headache is reported to occur in about 10% of all cases (1). The pathophysiology behind 
this is still unknown but it has been reported as having the characteristics of a both migraine and tension 
type headaches. A sphenopalatine ganglion (SPG) block has been suggested as a simple and minimally 
invasive treatment for migraine and post dural puncture headache and thus could potentially be used to 
treat persistent headache following COVID-19 (2). The aim of this substudy of an ongoing trial was to 
assess the feasibility of SPG block to treat persistent headache following COVID-19. 
 
Methods 
We have included patients since January 2021 in an ongoing randomized controlled trial (NCT04636034). 
The study was approved by ethics committee and waived approval from the Danish Medicines Agency. 
We offered a “rescue block” which was a repeated SPG block with open-label lidocaine 4% and ropvacaine 
0.5% if patients experienced persistent pain, defined as VAS>30mm, at follow-up 7 days after the initial 
placebo-controlled SPG block. The primary outcome was pain in upright position before and 30 minutes 
post block, measured on a 0-10 numerical rating scale. Secondary outcome was frequency of patients with 
a pain intensity ≤3 at 30 minutes after the procedure. To assess the primary outcome, we used a paired t-
test utilizing SPSS 25 (SPSS, Chicago, IL, USA). We considered a two-sided P<0.05 to be statistically 
significant. 
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Results 
SPG block (local anesthesia or saline) was performed in 16 of 16 included patients, and 14 patients 
required a “rescue block” due to persistent headache. Insertion of the cotton swabs was difficult and 
painful in one patient due to small nostrils leading to unsure placement and an increase of pain following 
the” rescue” SPG block. Mean pain intensity in upright position at inclusion was 49mm vs 32mm at thirty 
minutes after the “rescue” SPG block. The mean difference before and after the block was -17mm (95% CI, 
-5mm to -29mm; P=0.011). The frequency of patients with a pain intensity ≤3 at 30 minutes after the 
block was 8/14 (57%). 
 
Conclusion 
Administration of a SPG block was feasible in patients with persistent headache following COVID-19. A 
rescue block with local anesthetic resulted in small but statistically significant reduction in pain intensity 
in patients without adequate response to the first study block. These preliminary data suggest that SPG 
block may provide a degree of pain relief for patients suffering from persistent headache following 
COVID-19. Further studies are needed to validate and confirm these preliminary results. 
 
1. Carfì A et al. Persistent Symptoms in Patients After Acute COVID-19. JAMA 2020. 
2. Cady R et al. A double-blind, placebo-controlled study of repetitive transnasal sphenopalatine ganglion 
blockade with Tx360 as acute treatment for chronic migraine. Headache 2015. 
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Introduction 

Thoracic surgery carries a substantial risk of postoperative pulmonary complications(1). The risk of 

complications is associated with postoperative diaphragmatic dysfunction(2). Diaphragmatic dysfunction 

may be accompanied by phrenic nerve palsy, which is a recognized complication to cardiac surgery(3). 

However, the extent of phrenic nerve palsy and its potential to cause diaphragmatic dysfunction after 

thoracic surgery is unknown. Therefore, we aimed to quantify changes in diaphragmatic function and 

phrenic nerve conductance in patients undergoing thoracic resection surgery using ultrasonographic 

measures of diaphragmatic excursion and phrenic nerve conduction studies. 

 

Methods 

This was a prospective observational study including patients scheduled for pulmonary lobectomy or 

esophageal resection. Examinations were carried out the day prior to surgery and respectively 3 days and 

10-14 days after surgery. Endpoints included perioperative changes in diaphragmatic excursion 

measured with ultrasonography and diaphragmatic compound muscle action potential amplitude 

measured during phrenic nerve stimulation. We quantified the ultrasonographic diaphragmatic excursion 

by tracking cranio-caudal movement of the entire hemidiaphragmatic dome and measured the change in 

intrathoracic area during a standardized respiration cycle. 
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Results 

Preliminary results from 20 patients (10 lobectomies and 10 esophageal resections) showed a significant 

reduction in intrathoracic area on the surgical side 3 days after surgery (baseline mean: 34.7cm2 vs. 

14.8cm2, p = 0.004). Conversely, intrathoracic area was not reduced on the non-surgical side (baseline 

mean: 18.7cm2 vs. 24.6cm2, p = 0.151). After 10-14 days, intrathoracic area was not significantly different 

from baseline values on both the surgical side (baseline mean: 34.7cm2 vs. 31.2cm2, p = 0.305) and non-

surgical side (baseline mean: 20.3cm2 vs. 19.0cm2, p = 0.379). Diaphragmatic compound muscle action 

potential amplitude showed a significant reduction on both the surgical side (baseline mean: 0.59mV vs. 

0.41mV, p = 0.002) and the non-surgical side (baseline mean: 0.59mV vs. 0.50mV, p = 0.012) 10-14 days 

after surgery. 

 

Conclusion 

Thoracic surgery caused a significant early unilateral diaphragmatic dysfunction on the surgical side of 

the thorax, whereas the contralateral hemidiaphragm’s excursion did not decrease significantly. 

Diaphragmatic compound muscle action potential amplitude was reduced bilaterally 10-14 days after 

thoracic surgery. 

 
 
References 
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Introduction: 
Management of pain in opioid tolerant patients can be a challenge in the perioperative setting. It is 
believed, that 3-5% of Danish inhabitants have a regular or daily opioid intake which ranks Denmark as 
the Northern country with the highest consumption of weak and strong opioids (1). 
Treatment is a balance between sufficient acute pain treatment and minimizing the opioid use. The use of 
multimodal interventions is recommended, and peripheral regional nerve blocks are considered as an 
opioid sparing treatment (2). 
We present a cohort of opioid-naive and opioid-tolerant patients undergoing orthopedic surgery with a 
supplemental continuous peripheral nerve block (CPNB) for pain treatment. Our aim was to investigate 
the effect of CPNB in opioid-tolerant versus -naïve patients. 
Methods: 
This cohort study was performed on prospectively collected data from 599 perineural catheters applied 
at Aalborg University Hospital, Aalborg, Denmark, during the period from August 2019 to June 2020. The 
study was approved by the Danish Data Protection Agency 2008-58-0028, ID 2019 83. 
The indication for placement of CPNB was post-operative pain after lower limb orthopedic surgery, 
expected to be severe and prolonged (more than 24 h). Opioid-tolerant patients was defined as 
preoperative daily opioid intake more than 90 morphine equivalents. The patients were assessed by two 
specially educated acute pain service nurses on daily visits in the general ward. Effect of the CPNB was 
registered and defined as Numeric Rating Scale (NRS) < 4 or no need for supplemental (PRN) opioids or 
increased daily opioid dose. 
Results: 
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Twenty-two opioid-tolerant patients, representing 46 catheters, were identified in this cohort. Patients 
underwent surgery in wound/amputation n=8, trauma n=9, arthroplastic (knee) n=4 and one patient with 
cancer related pain. In opioid-tolerant cases, accumulated PRN doses were higher compared to opioid-
naive cases (figure 1). Accordingly, higher doses of daily prescribed peroral opioid was needed 
postoperatively in this group. (Figure 2). The need for perineural catheter replacement was significantly 
higher in opioid-tolerant patients (22% vs 10%, p=0.018). Significantly fewer opioid-tolerant patients had 
NRS below four at rest (78% vs 90%, p=0.035) and at mobilization (52% vs 72%, p=0.015) respectively at 
second visit. 
Discussion 
Lower efficacy of local anesthetics in opioid tolerant patients may have a pathophysiological component. 
Hashemian et al found longer duration of onset and higher requirement of lidocaine dose in opioid 
abusers compared with nonopioid abusers (3). 
Conclusion 
CPNB may be less effectful in opioid tolerant patients in terms of opioid requirements, NRS, and need for 
catheter replacements. This study warrants for further studies of multimodal anesthesia in this particular 
group. 

 
References: 
1. Sundhedsstyrelsen. Kortlægning af opioidforbruget i Danmark. 2016. 
https://www.sst.dk/da/Feeds/~/media/69913B827BAA4850A9A70E0CF76CB305.ashx (16. juli 2021) 
2. Roger Chou, Debra B. Gordon, Oscar A. de Leon-Casasola, Jack M. Rosenberg et al. Management of 
Postoperative Pain: A Clinical Practice GuidelineFrom the American Pain Society, the American Society of 
RegionalAnesthesia and Pain Medicine, and the American Society of Anesthesiologists’ Committee on 
Regional Anesthesia, Executive Committee, and Administrative Council the Journal of Pain, Vol 17, No 2 
(February), 2016: pp 131-157 
3. Hashemian AM, Omraninava A, Kakhki AD, et al. Effectiveness of local anesthesia with lidocaine in 
chronic opium abusers. J Emerg Trauma Shock. 2014;7(4):301-304. doi:10.4103/0974-2700.142765 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4231267/ 
 
 
Figure 1 
The need for supplemental opioid “pro necessitate” (prn) on postoperative visits 1-4 Opioid users (> 90 daily morphine 
equivalents) and opioid naive patients.   
Number of catheters: opioid users n= 46 Opioid naive n=553. 

 

 
 
 



Figure 2 
The need for supplemental prescripted peroral opioid on postoperative visits 1-4. Opioid users (> 90 daily morphine 
equivalents) and opioid naive patients.  
Number of catheters: opioid users n= 46 Opioid naive n=553. 
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1. Introduktion 
DASAIMs uddannelsesudvalg anbefaler, at HU-lægen har et klinisk ophold af 15-20 dages varighed i en 
palliativ enhed, eller i en smerteenhed for non-maligne smerter, eller tilsvarende (kompetence 29 og 30). 
 
Tilbagemeldinger fra HU-læger har vist, at uddannelsen i smertebehandling varierer meget mellem 
uddannelsesstederne rundt i landet. 
 
Vi har taget initiativ til denne undersøgelse på vegne af DASAIMs smerteudvalg. 
 
Med afsæt i et spørgeskema til landets uddannelsesansvarlige overlæger har vi undersøgt, hvordan 
DASAIMs anbefalinger følges, og dermed hvordan HU-lægerne opnår kompetencer i smertebehandling. 
 
2. Metoder 
Internet baseret spørgeskemaundersøgelse med efterfølgende analyse af data (SurveyXact). Der blev 
udsendt rykker for besvarelse to gange. 
 
3. Resultater 
De foreløbige resultater bekræfter tilbagemeldingerne fra HU-lægerne, om at uddannelsesniveauet 
varierer meget, og at det i flere tilfælde ikke lever op til DASAIMs anbefalinger. 
 
58 % af landets uddannelsesansvarlige overlæger besvarede skemaet (9% kun delvist). 
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På spørgsmål om tilknytning til en palliativ enhed, eller en smerteenhed for non-maligne smerter eller et 
akut smerteteam, var svarene: 
 
0 dage: 48 % 
1-5 dage: 27 % 
6-10 dage: 3 % 
11-15 dage: 9 % 
16-20 dage: 12 % 
 
4. Konklusion 
Vurderet ud fra besvarelserne er det lidt uklart, hvordan man får overblik over, hvor og hvordan HU-
lægerne opnår kompetencer i smertebehandling i de enkelte uddannelsesforløb. 
 
Smertebehandling synes ikke at være en integreret del af undervisningen under forløbet gennem 
subspecialerne. 
 
Der er behov for en tydeligere struktur omkring HU-lægernes uddannelse i smertebehandling. 
 
Ophold ved et akut smerteteam med fast stab af læger og sygeplejersker under uddannelsesforløbet ville 
kunne forbedre muligheden for anæstesiologers opnåelse af kompetencer i akut smertebehandling. 
 
Referencer: 
Nikolajsen L, Buch N. How can pain management be improved in hospitalized patients? Scand J Pain 2017; 
15:75–6. 

 
  



Abstract E 
 

Korresponderende forfatter 

Marlene Kanstrup Jørgensen 

Email 

marlene.kanstrup@rn.dk  

Hospital/institution 

Aalborg Universitetshospital 

Medforfattere 

Simon Ladehoff Thomsen 

Overskrift 

Uddannelsespulsen på Aalborg Universitetshospital. 

Tekst 

Introduktion: 
Kvantitativ og kvalitativ evaluering af uddannelsesstedet anbefales i den lægelige videreuddannelse og 
beskrevet i System for Evaluation of Teaching Qualities (SETQ) 1. Feedback fra tre til fem 
uddannelsessøgende per fakultet har vist sig at være pålidelig2. I Danmark er den skriftlige 
tilbagemelding, evaluer.dk, anvendt siden 2015 og færdiggøres traditionelt efter hvert 
uddannelseselement3. Metoden anvender en spørgeramme med 26 spørgsmål. 
Aalborg Universitetshospital varetager hoveduddannelsesforløb (HU) i anæstesiologi i en samlet 3-årig 
periode. Der er aktuelt 24 HU-forløb. Som uddannelsessted er der interesse i løbende tilbagemelding i 
løbet af uddannelsestiden frem for endt ophold. Formålet er at dokumentere tendenser, mulighed for 
justering, intervention og udvikling af uddannelsen. Vi har monitoreret ”uddannelsespulsen” siden januar 
2020. 
 
Metode: 
Spørgerammen er identisk med evaluer.dk fraset spørgsmål 25 og 26, der er udeladt idet de omhandler 
en samlet evaluering. Spørgeskemaet tildeles HU-lægerne hvert halve år og besvares anonymt med 
angivelse af uddannelseslængde (1., 2. eller 3. år). De 24 spørgsmål besvares på en 6 trins skala og for 
bedre visuelt overblik farves besvarelser 1 og 2 røde, 3 og 4 gule samt 5 og 6 grøn. Der beregnes samlet 
gennemsnit, gennemsnit for hvert spørgsmål og gennemsnit for hver uddannelsessøgende. 
Uddannelsespulsen kan stå alene som enkeltstående aktuel evaluering af uddannelsesforholdene, men 
egner sig også til evaluering over tid. 
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Resultater: 
Uddannelsespulsen er anvendt i en 2-årig periode. Af tabel 1 fremgår antal evalueringer, svar og 
svarprocent. Tabel 2 eksemplificerer en samlet evaluering (nummer 4). Evalueringerne kan bruges til at 
opspore problemer relateret til de enkelte spørgsmål (vandret evaluering) og udfordringer med 
tidsmæssige kendte uddannelseselementer samt tendenser hos grupper af anonyme uddannelsessøgende 
(lodret evaluering). Når evalueringerne anvendes over tid, gives mulighed for at måle effekter af 
iværksatte initiativer og være vejledende for fremtidige indsatser til justering, forbedring og udvikling af 
uddannelsesfunktionen. 
 
Konklusion: 
Uddannelsespulsen er et let tilgængeligt værktøj til aktuel og tidsmæssig evaluering af 
uddannelsesforholdene vurderet ud fra en gennemafprøvet og kendt spørgeramme. 

 
Referencer: 

1. Lombarts KM, Bucx MJ, Arah OA. Development of a system for the evaluation of the teaching qualities of 
anesthesiology faculty. Anesthesiology. 2009 Oct;111(4):709-16 
 

2. Lombarts, K. M. J. M. H., Ferguson, A., Hollmann, M. W., Malling, B., Arah, O. A., Berger, M. M., Van Gessel, 
E., Hoff, R., Houweling, P., Loer, S., Padosch, S. A., Schramm, M. J., Schlack, W. S., Steiner, L. A., & Stolker, R. J. 
(2016). Redesign of the System for Evaluation of Teaching Qualities in Anesthesiology Residency Training 
(SETQ Smart). Anesthesiology, 125(5), 1056–1065. 
 

3. https://www.sst.dk/da/nyheder/2015/ny-vejledning-til-evaluering-af-laegers-videreuddannelse 
 
 

 
Tabel 1 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Evaluering Tid Svar/Total Svarprocent 

1 Januar 2020 17/24 71 

2 Juni 2020 13/20 65 

3 Januar 2021 10/20 50 

4 Juni 2021 12/20 60 
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Introduction 
Acute kidney injury (AKI) is a severe complication after major surgery and in critically ill patients. Point-
of-care ultrasound indices of organ perfusion such as renal arterial resistive index, renal venous stasis 
index and portal pulsatility fraction can be used for early detection of AKI and systemic venous 
congestion. Patients in postoperative- and intensive care units are frequently unstable and exposed to 
alternating ventilator settings and loading conditions. In order to be useful in these settings, ultrasound 
indices used to detect AKI should preferably be robust towards alternations in ventilator settings and 
loading conditions. We aimed to study the effects of positive end-expiratory pressure (PEEP) and patient 
positioning, together with a vasopressor, on the ultrasound indices. We hypothesised that resistive index 
was not influenced by changes in PEEP and patient positioning. 
 
Methods 
This was a randomised, cross-over study. Patients ≥ 18 years and scheduled for elective open-heart 
surgery at Aarhus University Hospital were eligible for inclusion. The study was approved by The Central 
Denmark Region Committee on Ethics and the Danish Medicines Agency. The study began 60-90 minutes 
after surgery when patients were in a haemodynamic steady state. Patients remained sedated and 
mechanically ventilated during the study. In the first part of the study, patients were randomised to a 
sequence of six combinations of PEEP (0, 6 and 12 cmH20) and position (raised legs position (legs raised 
30 degrees, torso horisontal) and semi-recumbent position (torso elevated 30 degrees, legs horisontal)). 
In the second part of the study, patients received an infusion of phenylephrine to increase mean arterial 
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pressure by 20 mmHg. All ultrasound indices were analysed offline by a single observer, blinded to the 
interventions (Figure 1). 
 
Results 
Thirty patients completed the study protocol. Resistive index was influenced by positional change 
(P=0.007), but not by change in PEEP (P=0.50) (Table 1). Renal venous stasis index and portal pulsatility 
fraction increased significantly in the raised legs position (P<0.001), but did not change with increased 
PEEP. Neither resistive index, renal venous stasis index nor portal pulsatility fraction changed with 
increased mean arterial pressure (P≥0.14). 
 
Conclusion 
Doppler indices of organ perfusion were significantly affected by changes in position, but not by changes 
in PEEP or mean arterial pressure. The raised legs position affected the ultrasound indices and central 
venous pressure similarly which was compatible with increased venous congestion. Although the changes 
in the Doppler ultrasound indices were statistically significant, the changes were negligible in absolute 
numbers. Therefore, from a clinical perspective, both resistive index, renal venous stasis index and portal 
pulsatility fraction were fairly robust towards changes in position, PEEP and mean arterial pressure. 
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Lung function as a predictor of long-term mortality after cardiac surgery 
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Introduction 
Perioperative mortality has been the outcome and risk assessment for many years in cardiac surgery (1). 
However, in an ageing patient population with increased occurrence of co-morbidity, predictors of long-
term survival after cardiac surgery will add valuable knowledge prior to informed consent and aid in 
follow-up strategies after cardiac surgery. We, therefore, investigated impact of lung function on long-
term mortality after cardiac surgery. 
 
Methods 
Single centre prospective cohort study with all-comer patients admitted to the Cardiothoracic 
Department at Rigshospitalet from 30th of July 2012 until 22nd of November 2013 for elective cardiac 
surgery. Lung function was evaluated preoperatively by forced expiratory volume in the first second 
(FEV1), and classified as either below or above lower limits of normal (LLN), according to age, sex and 
height in 671 patients. Haemoglobin corrected diffusion capacity of carbon monoxide (DLCO) was 
registered as either below or above 60% of predicted in 379 patients. Long-term survival was retrieved 
from the Danish Health Data Authority and combined with clinical data from the cohort of cardiac surgery 
patients. Cause of death was registered according to lung function test. 
 
Results 
At 7 years follow-up after cardiac surgery overall mortality was 25%, with a 5-year mortality of 19%, 1-
year 6%, 90 days 4% and 30 days 2%. 
Kaplan Meier curves stratified for FEV1 demonstrated higher mortality in patients with FEV1<LLN 
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(Figure 1). Mortality after 1 and 7 years was 10%/33% if FEV1<LLN and 4%/22% if FEV1≥LLN. Similarly, 
a significantly higher mortality was seen after 1 and 7 years if DLCO<60% with 13%/ 43% vs 5%/19% if 
DLCO≥60% (Figure 2). In multivariate analysis only age and FEV1<LLN were independent predictors of 
death. In patients with FEV1<LLN, the most frequent cause of death was cardiovascular disease (46%) 
and respiratory disease instigated death in 10%. In contrast, if DLCO<60%, cardiovascular and 
respiratory cause of death were evenly frequent with 29% and 21%, respectively. 
 
Conclusion 
Reduced lung function was associated with an increased mortality risk. Both reduced FEV1 and DLCO 
were associated with increased mortality within the first year, but only the survival curves for DLCO 
continued to widen throughout the observation period with a mortality rate of 43% after 7 years. A 
reduced FEV1 may relate both to respiratory and cardiac causes, and FEV1 is easily obtainable and may 
prove to be a valuable screening tool before surgery. Mortality was chosen as end-point in this study, but 
future studies should evaluate if lung function tests can provide additional insight into recurrent need for 
hospitalisation and quality of life after surgery. 
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Introduction 
Oral premedication is widely used in pediatric anesthesia to reduce preoperative anxiety and ensure 
compliant induction. Midazolam is currently the most commonly used premedicant, but equivalent good 
results have been reported with clonidine. (Bergendahl HTG et al Acta Anaesthesiol Scand 2004 
Nov;48(10):1292-300) 
Postoperative agitation is a wellknown phenomenon in the operation theatre and post anesthesia care 

setting( PACU). It is a stressfull an discomfortable condition for the child itself, parents and caretakers. 

Studies have shown that postoperative agitation occurs in at least 25% (10%-80%) of children undergoing 

surgery  (British Journal of Anaesthesia, 118 (3): 335-43 s. 335), and can be significantly reduced by 

intraoperative administration of clonidine. (Ydeman og Arash) We compared the effects of clonidine and 

midazolam administered orally on the preanesthetic sedation and postoperative agitation profile in pre-

school children during tonsillectomy with or without adenoidectomy. 

 
Methods      

We performed a prospective open study in 62 children aged 0-7 years who were assigned to receive either 

midazolam or clonidine. Each group received: midazolam 0.5 mg kg−1 with a maximum dose of 10 mg, or 

clonidine 4 µg kg−1. given orally 30 min before induction of anaesthesia This premedication was mixed with 

3–5 ml of syrup.  

Drug acceptance, postoperative agitation, haemodynamics, oxygenation, postoperative opoid 

administration and time to discharge from PACU were evaluated. Watcha score system was used to 

compare the difference in postoperative agitation. A score ≥ 2 was considered as significant. Sevoflurane 

was used for induction of anaesthesia and propofol/remifentanyl for maintaining. All patients received 

Fentanyl 1,5mikrgr/kg, ketorolac 0,5mg/kg and paracetamol 15 mg/kg perioperative. 

 
Results    
Watcha score ≥ 2 was significantly lower in the clonidine group; 7.7% vs 29% at arrival PACU, 21% vs 47% 

in the awake state and 0% vs 12% at discharge PACU.(fig.1) 

The taste of oral clonidine was judged as significantly better and accepted by all children whereas 25% of 

children rejected oral midazolam(Table 1). No difference in opoid administration was observed between 

the two groups(table 1). Haemodynamic values, oxygenation and time to discharge from PACU were the 

same. 

 

Conclusions 

The hypothesis tested in the present study was that clonidin was more effective than midazolam in 

preventing postoperative agitation when given orally as premedication. Our results support this . The study 

was performed in a daily clinical setting using sevoflurane as induction and propofol/remifentanyl for 

maintaining anaesthesia. We recommend further studies on the subject. 
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Watcha scale  

Behavior Score 

Calm 1 

Crying, can be consoled 2 

Crying, cannot be consoled 3 

Agitated, thrashing around 4 

 
 

 
Compliance No compliance Percentage 

Midazolam 20 9 31 

Catapresan 26 0 0 

 

 

 

 
Arrival Awake Discharge Opioid 

Watcha ≥ 2 ≥ 2 ≥ 2 Opioid No opioid 

Catapressan 2/26 (7,7%) 6/28 (21%) 0/26 (0%) 15 (48%) 16 (52%) 

Midazolam 10/34 (29%) 

16/34 

(47%) 4/34 (12%) 21 /62%) 13 (38%) 

 

Reference 
(Intraoperative clonidine for prevention of postoperative agitation in children anaesthetised with 
sevoflurane (PREVENT AGITATION): a randomised, placebo-controlled, double-blind trial  
Ydeman et Al. Lancet Child Adolesc Health 2018;2:15-24. 
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( Premedication with clonidine is superior to benzodiazepines 
A meta analysis of published studies. Dahmani S, Brasher C, Stany I, Golmard J, Skhiri A, Bruneau B, Nivoche 
Y, Constant I, Murat I 
Acta Anaesthesiol Scand. 2010 Apr; 54(4):397-402.) 
 

(Bergendahl HT, Lönnqvist PA, Eksborg S, Ruthström E, Nordenberg L, Zetterqvist H, et al. Clonidine 

vs.midazolam as premedication in children undergoing adenotonsillectomy: A prospective, randomized, 

controlled clinical trial. Acta Anaesthesiol Scand. 2004;48:1292–300. [PubMed] [Google Scholar] 
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Introduction: Preoperative anxiety in children is associated with emergence delirium and postoperative 

maladaptive behavior.1 Midazolam reduces preoperative anxiety levels,2 but the parenteral solution is 

administered orally off-label and has some disadvantages.3 We assessed the effect of an oral formula of 

Midazolam on preoperative anxiety levels, emergence delirium, and recovery time in a quality review 

survey. 

Methods: A prospective cohort study of children aged 2-12 years, ASA 1-2, who underwent Ear-Nose-

Throat (ENT) surgery at Holstebro Regional Hospital from August to December 2020. Children aged 2-6 

years, and after an individual assessment also children > 6 years were offered premedication with oral 

Midazolam. Preoperative anxiety was assessed by modified Yale Preoperative Scale (mYPAS) and 

emergence delirium by Pediatric Anesthesia Emergency Delirium Scale (PAED). The children were divided 

into two groups; children who received oral Midazolam and children who did not receive Midazolam. The 

children were further divided into age groups; 2-4 years, and 5-12 years. Primary outcome was change in 

mYPAS, and secondary outcomes were difference in PAED score and recovery time. Data were compared 

using Student’s t-test, Fisher’s exact test, Welch’s test, Wilcoxon signed rank test, and Wilcoxon ranksum 

test. 

Results: In total 51 children were included. Children who received oral Midazolam were younger (p 

<0.001), were more often anesthetized by mask (p = 0.03), and less frequently received peroperative 

Fentanyl (p = 0.02) (Table 1). Overall there was a tendency for an increase in mYPAS score for children who 
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did not receive Midazolam (p=0.05), and when stratifying on age groups there was a significant increase in 

mYPAS score for children aged 5-12 years (p=0.03). For children who received oral Midazolam there was 

no change in mYPAS score (0.46), and stratification on age groups did not change the estimates. 

Furthermore, there was a tendency for an increase in mYPAS score for children anesthesized by TIVA who 

did not receive Midazolam (p=0.08), while children who received oral Midazolam had no increase in 

mYPAS score (p=0.40) (Table 2). Oral Midazolam had no effect on emergence delirium (p = 0.46) and no 

effect on recovery time; time to extubation (p = 0.65), time in the PACU (p = 0.83), and time before 

discharge (p = 0.32). Parental satisfaction was high; 70% would choose oral Midazolam again, while 13% 

would not choose oral Midazolam again. 

Conclusion: This study has certain limitations, but finds a tendency for oral Midazolam to reduce 

preoperative anxiety level in children. Furthermore, we did not find any harmful effects of oral Midazolam, 

and overall the parental satisfaction with premedication with oral Midazolam was high. 

Funding: The study received unrestricted grants from Galen Pharma. 
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