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Abstract
Anaesthesia has become reassuringly safe. All modern anaesthetic agents are effective and associated to only
minor side effects, anaesthetic machines and monitors helps delivery and closely in real time observation of vital
signs. Anaesthesia practice has expanded and includes today perioperative care, preoperative assessment and
optimisation, anaesthesia and postoperative care. Following the postoperative course up to day 30 after surgery is
today of increasing interest and importance to document value based perioperative. Interprofessional care where the
perioperative nurse has a major commitment will help to further improve the perioperative process.
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Introduction
Anaesthesia has become increasingly safe, adverse effects associated
to anaesthetic drugs or directly related to anaesthesia practice are
reassuringly low.
Risk assessment and improved scoring system to identify patient
as risk is of huge importance [1]. Assessing risk factors is importance
especially in the elderly and fragile patients [2]. Thirty day and one year
mortality following acute femur neck fracture is high but primarily
related to patients’ age background medical history [3,4]. The American
Society for Anesthesiologits (ASA) class, age and functional dependency
are factors of huge importance for a positive outcome [5]. Proper,
adequate, preoperative assessment should be made of patients’ general
health, and function. For patients with compromising disease a more
in depth assessment and optimisation may reduce the perioperative
risks. Preoperative assessment clinics was suggested already in1992
by Conway et al. [6] and Reed et al. described the positive experiences
with a nurse-led preoperative assessment unit already in 1997 [7].
Collaboration and update of critical information is of importance
throughout the perioperative period.
Available anaesthetics inhaled halogenated as well as intravenous
are efficacious and safe. The clinical experience of sevoflurane
anaesthesia is today enormous and direct toxicity/side effects are most
rarely reported [8]. Desflurane with minimal metabolism and low
solubility in blood as well as in other body compartments promoting
rapid equilibration, rapid wash-in and wash-out is also associated to an
extraordinary safety record [9].
Sevoflurane, desflurane, and suxamethonium are known potential
triggers of malignant hyperthermia, but cases related to the clinical
use are most scares. Dantrium should be readily available wherever
anaesthesia is conducted in order to treat patients exhibiting signs and
symptoms of malignant hyperthermia [10]. There was also a concern
following the introduction of sevoflurane that it reaction in soda
creating compound A would cause deleterious effects, toxicity to liver
and kidneys. The toxic production is related to the composition of the
carbon dioxide absorber and can be reduced by avoiding soda lime and
Baralyme®. There today a most extensive clinical experience suggesting
any explicit organ toxicity being reassuringly low [11].
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Anaphylactic reaction may occur. Muscle relaxants [12] rocuronium
and also sugammadex for reversal is known to potentially cause and
IgE mediated allergic reaction and there is a recent review around
mechanism and handling of these reactions [13]. There has also been a
discussion whether the commonly use propofol in lipid emulsion could
have a cross sensitivity to certain foods. A recent paper however could
find no clear relation and downgraded the possible risk, to more or less
negligible [14]. Other agents such as contrast media administered intraoperatively for imaging or dextran [15] used as volume replacement
are also known to potentially cause allergic reactions. There are most
rare case report of reactions also to other agents used perioperatively.
There is a recent report e.g. around atropine reaction [16]. Vigilance
clinical monitoring and strategy for adequate treatment is essential.
Evidence based prevent measures are still lacking. There is a recent
review providing up to date evidence around diagnosis management
and possibly preventive measures [17].

Increased Monitoring Just for Fun or Clinical Benefits?
Anaesthesia equipment, anaesthesia machines, monitoring
equipment as well as disposable have also become more efficient and
sophisticated. The vital signs monitoring with continuous online
oxygen saturation, ECG, inspired oxygen and end-tidal carbon
dioxide, anaesthetic agent concentrations, and non-invasive automatic
blood pressure measure are today standard of care. These basic
physiological measures provide us in real time with information
enabling adjustments in order to minimize the occurrence of deviations
from set goals. We have also since several years in the perioperative
management of patients had the opportunity to control and monitor
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the brain during anaesthesia using both EEG-based technology e.g. BIS
(bi-spectral index), Entropy or Auditory Evoked potentials. During
the last couple of years near infra-red cerebral spectroscopy has
also been introduced to clinical practice [18]. The EEG-based depth
of anaesthesia monitoring has been shown to improve anaesthesia
performance reducing the need for volatile anaesthetics, fastened early
possibly early recovery, e.g. reduced PONV [19,20]. There are studies
suggesting that these additional monitoring instrument/devices can
also give the anaesthesiologists information whether a patient at risk for
either short or long-term risk of postoperative cognitive impairment
[21-23]. Targeted anaesthesia possibly by close-loop automatic control
[24] seems also to have potential advantages thus possibly improving
both short and long-term outcomes [25]. Goal directed anaesthesia and
fluid regime [26,27] seems to have obvious benefits.

Not Only Anaesthesia but Potential Protection?
Direct toxicity or adverse effects associated to anaesthetics are
rare. There is an increasing interest whether the anaesthetics possess
protecting effects potentially could have beneficial effects on e.g.
ischemia reperfusion episodes and postoperative cognitive impairment.
Surgical stress and anaesthesia do affect cognition. Cognitive
performance is generally rapidly restored and e.g. driving is generally
considered safe about 24 hours after surgery. The potential risk for
various neurocognitive deviations during the recovery is associated
to age and presence of cardiovascular and cerebral disease [28]. The
search for brain protective pharmaceuticals is on-going also studies to
analyse anaesthetic techniques continuous. Both halogenated inhaled
anaesthetics and propofol possess [29] in experimental settings potential
cerebral ischemia/reperfusion protecting properties, the explicit effects
in clinical practice is however still not there. Present evidence around
brain and cardio protection of clinical dignity from the use of sole agents
is not conclusive [30,31]. There are studies suggesting protective effects,
reduced risk for neurocognitive impairment during recovery from
EEG-targeted anaesthesia [32]. Further studies addressing whether
targeted anaesthesia with the use of a depth-of-anaesthesia monitoring
system as the BIS is underway [33]. The potential effects from surgery,
anaesthesia and perioperative stress on the risk for dementia requires
also further studies. Current knowledge is insufficient to state whether
there is any increased risk or possibly a protective effect [34]. There
are two recent reviews around protection commenting that much of
preclinical work is jet not confirmed in the clinical setting, it seems
however reassuring to continue beta-blocking as well as statin therapy,
possibly also to use halogenated inhaled anaesthetics although their
animal effects has still not been conformed [35,36]. For non-cardiac
surgery the choice of main anaesthetic halogenated inhaled agent or
propofol seems not to have major impact [37].

Quality and Speed of Recovery
Day, ambulatory surgery, and enhanced recovery pathways
is becoming increasingly popular. Minimising the perioperative
stress, avoiding prolonged fasting and supporting and empowering
early postoperative directives are basic components. Adequate pain
management and minimising the occurrence of PONV is also essential
[38]. Multi-modal analgesia [39] and PONV prophylaxis has become
standard of care [40]. Follow-up and assessing up to 30-day patient
outcomes is increasingly requested. Tele-medicine and modern
communication tools smart phone apps do provide new opportunity to
follow-up after discharge. The perioperative nurse has an obvious place
in preparation, as well as for follow-up [41].
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Follow Up
There is an increasing interest in making health care more efficacious
and patient centred. Shortening hospital care has been widely accepted
and is one way of reducing hospital cost.
Also increasing numbers of surgical procedures are performed on
a fast track basis.
Value-Based Health Care Delivery is suggested as a tool to
further improve patient focus, provide health care aiming for
patients’ satisfaction with care and outcome. This calls for better
and more patient focused tools to assess postoperative recovery.
These tools should provide objectively the recovery process and be
used both in order to assess the individual patient outcome but also
centred performance quality of care. A recent mini review identified
ten multidimensional postoperative assessment tools. Must being
multi-dimensional with domains with focus on; pain, physiological
function, activities of daily living (ADL), emotions, nausea/vomiting
and nutrition/elimination. Objective and patient-subjective reported
outcomes were commonly addressed by visual analogue scale (VAS)
or pre-graded scales [42].The Postoperative Quality of Recovery scale
(PostopQRS) was the instrument covering most of domains including
cognition [43]. Residual impairment in cognition, failure of complete
cognitive recovery, is not uncommonly seen during the three first days
after surgery, and may of course interfere with activities of daily living
[44]. The PostopQRS is validated and used in seven countries and in
five languages. An assessment modification of cognitive domain of the
original PostopQRS tool including a tolerance factor to account for
performance variability has been incorporated; “returned to baseline
values or better’ was modified not exactly to be back at baseline values
but just nearby [45]. Lindqvist et al. compared anaesthesia based on
desflurane or propofol in a randomized study during ambulatory
breast surgery using the Cognitive Failure Questionnaire (CFQ) and
a modified version of the PostopQRS. They found that the cognitive
recovery was still not complete 1 week after surgery in any of the
groups. No difference was however found in the cognitive recovery
comparing middle-aged patients receiving desflurane or propofol
anaesthesia during ambulatory breast surgery [46]. The PostopQRS
has also been tested for investigate the impact of the stress associated
waiting for cancer surgery showing a “overall low performance” but
no major variability [47]. Bowyer et al. found when analysing the
quality of recovery tools that they has progressed from the assessment
of merely early and immediate recovery to on-going assessment of
broader postoperative ability up to 30 days after surgery/anaesthesia.
They comment however that “no single recovery tool” is perfect. They
concluded that the assessment tool must be multidimensional, address
recovery over time and be complementary to current clinical databases
[48]. It is of importance also to assess overall benefit, to consider aspects
such as measurement of disability-free survival after surgery e.g. with
the World Health Organization Disability Assessment Schedule 2.0
that has been found clinically acceptable, valid, reliable, and to be a
responsive instrument for measuring postoperative disability [49].
Anaesthesia is safe and effective, but we should without aim for
further refinements and improvements focusing on rapid and complete
recovery and patients’ satisfaction. The perioperative handling is a team
work and we must further improve interprofessional collaboration
and together compile and analyse data around our performance. The
perioperative nurse is an important part. Working together in a lean
perioperative process is most certainly the road to better and safer
perioperative patient care.

Volume 2 • Issue 1 • 1000105

Citation: Brattwall M, Stomberg MW, Jildenstål P, Sellbrant I, Jakobsson JG (2016) Safe Perioperative Practice, How Can We Further Improve Clinical
Every Day Work? J Perioper Crit Intensive Care Nurs 2: 105. doi:10.4172/2471-9870.1000105

Page 3 of 4
References
1. Wijeysundera DN (2015) Predicting outcomes: Is there utility in risk scores?
Can J Anaesth 63: 148-158.
2. El-Daly I, Ibraheim H, Culpan P, Bates P (2015) Pre-operative Waterlow score:
Predicts risk of post-operative infection in patients with neck of femur fractures.
See comment in PubMed Commons below Injury 46: 2394-2398.
3. Karademir G, Bilgin Y, ErÅŸen A, Polat G, Buget MI, et al. (2015) Hip fractures
in patients older than 75 years old: Retrospective analysis for prognostic
factors. See comment in PubMed Commons below Int J Surg 24: 101-104.
4. Maceroli MA, Nikkel LE, Mahmood B, Elfar JC (2015) Operative Mortality After
Arthroplasty for Femoral Neck Fracture and Hospital Volume. Geriatr Orthop
Surg Rehabil 6: 239-245.

25. Short TG, Leslie K, Campbell D, Chan MT, Corcoran T, et al. (2014) A pilot study
for a prospective, randomized, double-blind trial of the influence of anesthetic
depth on long-term outcome. Anesth Analg 118: 981-986.
26. Ripollés-Melchor J, Espinosa Á, Martínez-Hurtado E, Abad-Gurumeta A,
Casans-Francés R, et al. (2015) Perioperative goal-directed hemodynamic
therapy in noncardiac surgery: a systematic review and meta-analysis. J Clin
Anesth 28: 105-115.
27. Osawa EA, Rhodes A, Landoni G, Galas FR, Fukushima JT, et al. (2015)
Effect of Perioperative Goal-Directed Hemodynamic Resuscitation Therapy
on Outcomes Following Cardiac Surgery: A Randomized Clinical Trial and
Systematic Review. Crit Care Med.
28. Rundshagen I (2014) Postoperative cognitive dysfunction. Dtsch Arztebl Int
111: 119-125.

5. Visnjevac O, Davari-Farid S, Lee J, Pourafkari L, Arora P, et al. (2015) The
effect of adding functional classification to ASA status for predicting 30-day
mortality. Anesth Analg 121: 110-116.

29. Jovic M, Unic-Stojanovic D, Isenovic E, Manfredi R, Cekic O, et al.
(2015) Anesthetics and cerebral protection in patients undergoing carotid
endarterectomy. J Cardiothorac Vasc Anesth 29: 178-184.

6. Conway JB1, Goldberg J, Chung F (1992) Preadmission anaesthesia
consultation clinic. Can J Anaesth 39: 1051-1057.

30. Bilotta F, Gelb AW, Stazi E, Titi L, Paoloni FP, et al. (2013) Pharmacological
perioperative brain neuroprotection: a qualitative review of randomized clinical
trials. Br J Anaesth 110 Suppl 1: i113-i120.

7. Reed M1, Wright S, Armitage F (1997) Nurse-led general surgical pre-operative
assessment clinic. J R Coll Surg Edinb 42: 310-313.
8. De Hert S, Moerman A (2015) Sevoflurane. F1000Res 4: 626.
9. Jakobsson J (2012) Desflurane: a clinical update of a third-generation inhaled
anaesthetic. Acta Anaesthesiol Scand 56: 420-432.
10. Rosenberg H, Pollock N, Schiemann A, Bulger T, Stowell K (2015) Malignant
hyperthermia: a review. Orphanet J Rare Dis 10: 93.
11. Anders MW (2005) Formation and toxicity of anesthetic degradation products.
Annu Rev Pharmacol Toxicol 45: 147-176.
12. Reddy JI, Cooke PJ, van Schalkwyk JM, Hannam JA, Fitzharris P, et al. (2015)
Anaphylaxis is more common with rocuronium and succinylcholine than with
atracurium. Anesthesiology 122: 39-45.
13. Takazawa T, Mitsuhata H, Mertes PM (2015) Sugammadex and rocuroniuminduced anaphylaxis. J Anesth.
14. Asserhøj LL, Mosbech H, Krøigaard M, Garvey LH (2016) No evidence for
contraindications to the use of propofol in adults allergic to egg, soy or
peanutâ€ . Br J Anaesth 116: 77-82.
15. Shiratori T, Sato A, Fukuzawa M, Kondo N, Tanno S (2015) Severe DextranInduced Anaphylactic Shock during Induction of Hypertension-HypervolemiaHemodilution Therapy following Subarachnoid Hemorrhage. Case Rep Crit
Care 2015: 967560.
16. Choi J, Kim H, Jeon YS, Hong DM (2015) Anaphylaxis following atropine
administration during general anesthesia: a case report. Korean J Anesthesiol
68: 496-500.
17. Dewachter P, Mouton-Faivre C, Hepner DL (2015) Perioperative anaphylaxis:
what should be known? Curr Allergy Asthma Rep 15: 21.
18. Murkin JM, Arango M (2009) Near-infrared spectroscopy as an index of brain
and tissue oxygenation. Br J Anaesth 103 Suppl 1: i3-13.
19. Punjasawadwong Y, Phongchiewboon A, Bunchungmongkol N (2014)
Bispectral index for improving anaesthetic delivery and postoperative recovery.
Cochrane Database Syst Rev 6: CD003843.
20. Leslie K, Myles PS, Chan MT, Paech MJ, Peyton P, et al. (2008) Risk factors
for severe postoperative nausea and vomiting in a randomized trial of nitrous
oxide-based vs. nitrous oxide-free anaesthesia. Br J Anaesth 101: 498-505.
21. Papadopoulos G, Karanikolas M, Liarmakopoulou A, Papathanakos G, Korre
M, et al. (2012) Cerebral oximetry and cognitive dysfunction in elderly patients
undergoing surgery for hip fractures: a prospective observational study. Open
Orthop J 6: 400-405.
22. Moerman A, De Hert S (2015) Cerebral oximetry: the standard monitor of the
future? Curr Opin Anaesthesiol 28: 703-709.
23. Terence TH Luk, Bo Jia, Etonia YT Pang, Vivian NM Lau, Carmen KM
Lam, et al. (2015) Depth of Anesthesia and Postoperative Delirium. Current
Anesthesiology Reports 5: 1-9.
24. Le Guen M, Liu N, Chazot T, Fischler M (2015) Closed-loop anesthesia: a
systematic review. Minerva Anestesiol.

J Perioper Crit Intensive Care Nurs
ISSN: 2471-9870 JPCIC, an open access journal

31. Bilotta F, Gelb AW, Stazi E, Titi L, Paoloni FP, et al. (2013) Pharmacological
perioperative brain neuroprotection: a qualitative review of randomized clinical
trials. Br J Anaesth 110 Suppl 1: i113-120.
32. Chan MT, Cheng BC, Lee TM, Gin T; CODA Trial Group (2013) BIS-guided
anesthesia decreases postoperative delirium and cognitive decline. J
Neurosurg Anesthesiol 25: 33-42.
33. Short TG, Leslie K, Chan MT, Campbell D, Frampton C, et al. (2015) Rationale
and Design of the Balanced Anesthesia Study: A Prospective Randomized
Clinical Trial of Two Levels of Anesthetic Depth on Patient Outcome After Major
Surgery. Anesth Analg 121: 357-365.
34. Hussain M, Berger M, Eckenhoff RG, Seitz DP (2014) General anesthetic and
the risk of dementia in elderly patients: current insights. Clin Interv Aging 9:
1619-1628.
35. Chow KY, Liu SE, Irwin MG (2015) New therapy in cardioprotection. Curr Opin
Anaesthesiol 28: 417-423.
36. Wong SS, Irwin MG (2016) Peri-operative cardiac protection for non-cardiac
surgery. Anaesthesia 71 Suppl 1: 29-39.
37. Landoni G, Pasin L, Borghi G, Zangrillo A (2014) Is time to change to
halogenated drugs in cardiac surgery, what do we have to do with propofol?
Curr Pharm Des 20: 5497-5505.
38. Öbrink E, Jildenstål P, Oddby E, Jakobsson JG (2015) Post-operative nausea
and vomiting: update on predicting the probability and ways to minimize its
occurrence, with focus on ambulatory surgery. Int J Surg 15: 100-106.
39. Peng K, Liu HY, Wu SR, Cheng H, Ji FH (2015) Effects of Combining
Dexmedetomidine and Opioids for Postoperative Intravenous Patient-controlled
Analgesia: A Systematic Review and Meta-analysis. Clin J Pain 31: 1097-1104.
40. Wiesmann T, Kranke P, Eberhart L (2015) Postoperative nausea and vomiting
- a narrative review of pathophysiology, pharmacotherapy and clinical
management strategies. Expert Opin Pharmacother 16: 1069-1077.
41. Stomberg MW, Segerdahl M, Rawal N, Jakobsson J, Brattwall M (2008) Clinical
practice and routines for day surgery in Sweden: implications for improvement
in nursing interventions. J Perianesth Nurs 23: 311-320.
42. Stomberg MW, Saxborn E, Gambreus S, Brattwall M, Jakobsson JG (2015)
Tools for the assessment of the recovery process following discharge from day
surgery: a literature review. Perioper Pract 25: 219-224.
43. Royse CF, Newman S, Chung F, Stygall J, McKay RE, et al. (2010) Development
and feasibility of a scale to assess postoperative recovery: the post-operative
quality recovery scale. Anesthesiology 113: 892-905.
44. Newman S, Wilkinson DJ, Royse CF (2014) Assessment of early cognitive
recovery after surgery using the Post-operative Quality of Recovery Scale. Acta
Anaesthesiol Scand 58: 185-191.
45. Lindqvist M, Royse C, Brattwall M, Warrén-Stomberg M, Jakobsson J (2013)
Post-operative Quality of Recovery Scale: the impact of assessment method on
cognitive recovery. Acta Anaesthesiol Scand 57: 1308-1312.
46. Lindqvist M, Schening A, Granstrom A, Bjorne H, Jakobsson JG (2014)

Volume 2 • Issue 1 • 1000105

Citation: Brattwall M, Stomberg MW, Jildenstål P, Sellbrant I, Jakobsson JG (2016) Safe Perioperative Practice, How Can We Further Improve Clinical
Every Day Work? J Perioper Crit Intensive Care Nurs 2: 105. doi:10.4172/2471-9870.1000105

Page 4 of 4
Cognitive recovery after ambulatory anaesthesia based on desflurane or
propofol: a prospective randomised study. Acta Anaesthesiol Scand 58: 11111120.

48. Bowyer A, Jakobsson J, Ljungqvist O, Royse C (2014) A review of the scope
and measurement of postoperative quality of recovery. Anaesthesia 69: 12661278.

47. Lindqvist M, Granstrom A, Schening A, Bjorne H, Jakobsson JG (2015) Cognitive
testing with the Post-Operative Quality of Recovery Scale in pre-surgery cancer
patients--a controlled study. Acta Anaesthesiol Scand 59: 763-772.

49. Shulman MA, Myles PS, Chan MT, McIlroy DR, Wallace S, et al. (2015)
Measurement of disability-free survival after surgery. Anesthesiology 122: 524536.

OMICS International: Publication Benefits & Features
Unique features:
•

Increased global visibility of articles through worldwide distribution and indexing

•

Showcasing recent research output in a timely and updated manner

•

Special issues on the current trends of scientific research

Special features:

Citation: Brattwall M, Stomberg MW, Jildenstål P, Sellbrant I, Jakobsson JG
(2016) Safe Perioperative Practice, How Can We Further Improve Clinical
Every Day Work? J Perioper Crit Intensive Care Nurs 2: 105. doi:10.4172/24719870.1000105

J Perioper Crit Intensive Care Nurs
ISSN: 2471-9870 JPCIC, an open access journal

•
•
•
•
•
•
•
•

700 Open Access Journals
50,000 editorial team
Rapid review process
Quality and quick editorial, review and publication processing
Indexing at PubMed (partial), Scopus, EBSCO, Index Copernicus and Google Scholar etc
Sharing Option: Social Networking Enabled
Authors, Reviewers and Editors rewarded with online Scientific Credits
Better discount for your subsequent articles

Submit your manuscript at: http://www.omicsonline.org/submission

Volume 2 • Issue 1 • 1000105

