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ABSTRACT
INTRODUCTION: The prevalence of hip dislocations after to-
tal hip arthroplasty (THA) is 2-4% in Denmark. Patients with 
a dislocated THA are often elderly citizens with comorbid
ities and severe pain in the pre-reposition phase. Evidence 
as to which method of anaesthesia and airway management 
is best for hip relocation is lacking. The aim of this study 
was to determine how anaesthesiologists in Denmark pro-
vide anaesthesia for relocation of THAs, and if a local guide-
line is available.
METHODS: A questionnaire was distributed by e-mail to all 
members of the Danish Association of Anaesthesiology and 
Intensive Care and the Danish Society of Young Anaesthesi-
ologists.
RESULTS: A total of 480 doctors completed the question-
naire. Of these, 61% (291/480) worked at a department 
providing anaesthesia for relocation of THAs of whom 85% 
(248/291) had provided anaesthesia during at least one hip 
dislocation during the past two years. A total of 27% 
(67/248) had access to a local guideline of whom 72% 
(48/67) followed the guideline. In all, 55% (134/248) pre-
ferred the patient to be fasting before anaesthesia. The pre-
ferred methods of anaesthesia were general anaesthesia 
with laryngeal mask 43% (106/248) and endotracheal intu-
bation 45% (112/248). Five percent (12/248) had experi-
enced complications to anaesthesia. Cardiovascular compli-
cations and aspiration were the most frequently reported 
complications. 
CONCLUSIONS: Provision of anaesthesia for relocation of  
a dislocated THA varies across Denmark. Few anaesthesi
ologists have access to a local guideline.
FUNDING: none.
TRIAL REGISTRATION: not relevant.

In the years 1995-2014, a total of 139,525 total hip arth
roplasty (THA) procedures and 22,218 hip revisions were 
performed in Denmark, corresponding to 7,343 THA/
year and 1,169 hip revisions/year. The incidence of THA 
has increased from 101 per 100,000 persons in the 
population in 1996 to 165 per 100,000 population in 
2014, which for some part can be explained by the 
growing number of elderly people in our society [1, 2].

The share of THA that subsequently dislocate is 
2-4%. Three quarters of all dislocations take place within 
the first year after surgery [1, 2]. Hip dislocation can be 

accompanied by extreme pain, risk of neurovascular and 
osseous injury and, with recurring dislocation, worsen-
ing of quality of life [3, 4]. The treatment for hip dis
location is closed relocation, usually carried out in an
algosedation. If the hip cannot be repositioned under 
sedation, it may be necessary to carry out the procedure 
in general anaesthesia and to use a neuromuscular 
blocking agent. Open reposition is a last option for relo-
cation. Patients with a dislocated hip arthroplasty suffer 
from severe pain and are often administered opioids in 
the pre-relocation phase. They are typically elderly citi-
zens with multiple comorbidities who are at increased 
risk of perianaesthetic complications [5].

There is a lack of evidence as to which method of 
anaesthesia and airway management is optimal for hip 
relocations in the operating theatre. A Scandinavian 
guideline for general anaesthesia for emergency proced
ure is the closest available guideline [6]. The choice of 
anaesthesia for hip relocation is often sedation with the 
patient breathing spontaneously or general anaesthesia 
with or without intubation. We hypothesised that the 
way of performing anaesthesia for relocation of the dis-
located varies much in Danish healthcare. We conducted 
a questionnaire survey to explore how anaesthesiolo-
gists in Danish hospitals provide anaesthesia for hip relo-
cation, and whether a local guideline for the procedure 
is available. Using our results, we aimed to asses if fur-
ther studies were needed to clarify which method was 
the best.

METHODS
A questionnaire with seventeen questions was devel-
oped in Danish. Five independent anaesthesiologists 
critically revised the questionnaire. An English version 
was developed by an independent anaesthesiologist 
who is a native speaker of English and fluent in Danish. 
The English version was backward translated into Danish 
by another anaesthesiologist. No discrepancies were 
found between the backward translation and the origi-
nal. In March 2015, the questionnaire was distributed by 
email to all members of the Danish Association of An-
aesthesiology and Intensive Care (DASAIM) (n = 1,060) 
and the Danish Society of Young Anaesthesiologist (FYA) 
(n = 750). The questionnaire contained open-ended and 
closed-ended questions. The respondents were asked to 
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indicate their level of experience, if a local guideline was 
available and whether or not they followed the guide-
line. Furthermore, the questionnaire included questions 
regarding choice of anaesthesia method, fasting rules 
and complications related to the choice of anaesthesia. 

The questionnaire was discontinued if the respond-
ers did not work at a department providing anaesthesia 
care for hip relocation. The survey was answered anony-
mously.

Data were analysed using descriptive methods with 
prevalence proportions for all categorical data and me-
dian (interquartile range) for continuous variables. Data 
were analysed using Stata Statistical software version 
13.1 (StataCorp, 4905 Lakeway Drive, Collage Station, 
Texas, USA). Approval from the Danish Data Protection 
Agency and the National Scientific Committee was not 
required as the study involved no person-identifiable 
data, patient sensible data or patient contact. 

Trial registration: not relevant.

RESULTS
A total of 520 persons responded to the online ques
tionnaire, corresponding to a response rate of 29.0% 

(520/1,810). In all, 40 of these persons were excluded 
because the questionnaire had not been completed. 
Thus, 480 (92.0%) anaesthesiologists from 33 hospitals 
in Denmark responded to the questionnaire. Hereof 
39.2% (188/480) served at a university hospital. Further-
more, 62.7% (300/480) of the respondents were male. 
In all, 60.6% (291/480) worked at a department pro
viding anaesthesia for hip reduction. Of these, 85.0% 
(248/291) had anaesthetised at least one patient during 
the past two years and were included for further analy-
sis regarding guidelines and method of anaesthesia.

Years since graduation from medical school is pre-
sented in Figure 1. The respondents who had provided 
anaesthesia for hip relocation had a median of ten years 
of experience (range: 1-43 years) and 55% were special-
ists. Respondents who did not provide anaesthesia for 
the procedure had a median of 15 years (range: 0-50 
years) of experience and 74% were specialists.

The availability of local guidelines among anaesthe-
siologists providing anaesthesia for hip relocation is 
summarised in Table 1. 

Before providing anaesthesia, 54.0% (134/248) of 
the respondents required the patients to be fasting.  
A total of 38.7% (96/248) would not wait for the patient 
to be fasting (7.3% missing or “others”). Furthermore, 
45.2% (112/248) provided general anaesthesia with an 
endotracheal tube and 42.7% (106/248) used general 
anaesthesia with mask ventilation (see Table 2). If intu-
bation was necessary, 77.4% of respondents would use 
rapid sequence intubation.	

In patients who were sedated or under general an-
aesthesia with mask ventilation, and where a neuromus-
cular blocking agent had to be provided to facilitate hip 
relocation, 42.7% (106/248) of the respondents would 
continue the procedure without securing the airway 
with an endotracheal tube. For 27.0% (67/248) of the re-
spondents, the choice of anaesthesia was not at all influ-
enced by the surgeon’s opinion.

Five percent (12/248) had experienced complica-
tions. A total of 22 episodes were reported among the 
12 anaesthesiologists who had experienced complica-

FIGURE 1

Years since graduation.

80

70

60

50

40

30

20

10

0

Responders, n

0 5 10 15 20 25 30 35 40
Years

  Responders not providing anaesthesia for hip relocation

  Responders providing anaesthesia for hip relocationn

TABLE 1

Presence of a local guideline among anaesthesiologists.

n /N (%)

Have a local guideline 67/248 (27.0)

Do not have a local guideline 83/248 (33.5)

Unaware if a local guideline exists 94/248 (37.9)

Guideline updated within 3 yrs 37/67   (55.2)

Follows the local guideline 48/67   (71.7)

TABLE 2

Method of anaesthesia.

n (%) (N = 248)

General anaesthesia and intubation 112 (45.2)

General anaesthesia and laryngeal mask     5 (2.0)

General anaesthesia and mask ventilation 106 (42.7)

Sedation     7 (2.8)     

Neuroaxial block     2 (0.8)

Peripheral nerve block     1 (0.4)

Missing data   15 (6.1)
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tions, with cardiovascular complications being the most 
reported (eight times) followed by aspiration (five times) 
(see Table 3).

DISCUSSION
Among 480 Danish anaesthesiologists who provide an-
aesthesia for hip relocation, we found a low availability 
of local guidelines, a wide variation in the way of provid-
ing anaesthesia for the procedure and a number of an-
aesthesiologists who had experienced complications.

The strengths of our study were the nationwide de-
sign and the fact that data were collected from the an-
aesthesia providers themselves and not from clinic or 
hospital managements. This study is the first to examine 
how anaesthesia is provided for relocation of a dislo
cated THA in the operating theatre. The study also had 
some limitations. The response rate was rather low, 
which was expected. The DASAIM and the FYA have con-
siderable overlap between members of the association, 
and colleagues who are not working as anaesthesiolo-
gists can still be members (retired, working in the pri-
vate sector or students).

Selection bias might have been introduced if re-
sponders differed from non-responders. The actual 
number of complications might be higher or lower than 
reported in this questionnaire as the respondents had to 
reply only if they had encountered complications and 
which ones they had experienced. They were not asked 
to provide the number of times they had experienced 
each complication. Furthermore, the quality of the data 
might be affected by recall bias as answers are deter-
mined by the respondent’s ability to recall past experi-
ences.

Several studies in the emergency medicine litera-
ture have examined complications related to relocation 
of the dislocated hip carried out in sedation in the emer-
gency department by emergency staff [7-9]. A clinical 
guideline for sedation specifically in the emergency de-

partment has been developed by American researchers 
[10]. However, no studies have so far explored the com-
plications related to the different methods of providing 
anaesthesia by anaesthesiologists in the operating the
atre. Furthermore, neither national nor international 
guideline exist; nor do large-scale safety data for either 
setting.

Our findings of non-uniformity in the way patients 
were anaesthetised could partly be explained by parti
cipation of less experienced anaesthesiologists in this 
study, the low availability of local guidelines and the in-
ter-hospital variation regarding awareness of a present 
guideline. These results correspond to the findings of a 
study by Francke et al and Lugtenberg et al [11, 12]. 
They investigated why physicians did not follow clinical 
recommendations. One factor was age and experience. 
The less experienced physicians would follow guidelines 
more thoroughly than the more experienced ones. 
Another factor was lack of agreement with the guide-
line, work pressure or limited time and personal re-
sources. This may cause variation in practice, inefficient 
practice and jeopardise safe patient outcome [13].  In 
our study, one quarter of the respondents did not follow 
the available guidelines. 

We did not explore the reasons for not following 
guidelines, but the factors explored by Francke et al and 
Lugtenberg et al can probably be applied to the Danish 
anaesthetists as well, and may explain the diversity in 
anaesthesia practice and why the local guidelines were 
not followed. Furthermore, variation in practice from 
the local guideline might be correlated with the con
dition and airway assessment of the patient.

Three other studies found that sedation was associ-
ated with an increased risk for cardiovascular and respir-
atory complications. This risk has been found to reach 
6-12% and is significantly increased with the need for 
deeper sedation [7-9]. The most frequent complications 
reported in this questionnaire were cardiovascular and 

TABLE 3 

Complications reported.

Method of anaesthesia

Complication, n

cardiovasculara hypoxiab aspiration
unexpected
airway problems respiratory arrest death other

General anaesthesia + intubation 6 2 1 3 - - 2

General anaesthesia + laryngeal mask 1 1 - - - - -

General anaesthesia + mask ventilation - - 1 - - - -

Sedation - - 1 - 1 - -

Neuroaxial block - - 1 - - - -

Peripheral nerve block 1 - 1 - - - -

a) Arrhythmia, hypotension, ischaemia.
b) Saturation < 80%.
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respiratory complications (20/22). The majority of these 
complications were found in the “General anaesthesia 
and intubation” group (12/20), which corresponds to  
the complications reported by Jensen et al in the 
Scandinavian guidelines for general anaesthesia for 
emergency procedures [6]. When performing general 
anaesthesia with intubation, a higher dose of anaes
thetic is given to ensure sufficient anaesthetic depth be-
fore intubation is performed. Furthermore, general an-
aesthesia with intubation was the preferred method of 
providing anaesthesia among the responders (Table 3), 
which can explain the rate of cardiovascular and respir
atory complication.

The wait time for hip relocation can be long.  
A study by Gagg et al, which was carried out in five 
British emergency departments, found that the median 
time from arrival at the hospital to relocation in the op-
eration theatre was 490 min (range: 456-1,472 min) 
[14]. While waiting for the procedure, patients are suf-
fering severe pain and are often administered opioids, 
which potentially increases the risk of aspiration [6, 15]. 

Aspiration is a feared complication to anaesthesia 
and can be associated with increased morbidity and 
mortality [15-17]. In a British study by Robinson & 
Davidson, 50.0% of airway deaths were caused by as
piration, and aspiration was due to incomplete assess-
ment of aspiration risk [15]. Nearly half of the respond-
ents in our questionnaire preferred the patient with hip 
dislocation to be fasting before anaesthesia. It could be 
argued that this group of patients will never become 
fasting and that it has an increased risk of aspiration and 
should be anaesthetised according to the Scandinavian 
guidelines for emergency procedures [6, 15].

In this survey, 42.0% of the respondents would pro-
vide sedation or general anaesthesia with mask ventila-
tion even though a neuromuscular blocking agent had to 
be used. This is a surprising finding as an unprotected 
airway, light anaesthesia and positive pressure ventila-

tion are some of the anaesthetic factors that signifi
cantly increase the risk for aspiration [15, 18].

Whether the present variation in anaesthesia  
methods represents good clinical judgement or danger-
ous deviations from standard anaesthesia practice can-
not be answered. However, the lack of and need for 
data on complications and best anaesthesia methods 
are highlighted by the large variation in practice in this 
patient group.

CONCLUSIONS
We have demonstrated that there is no consensus in 
Denmark regarding how to provide anaesthesia for pa-
tients with hip dislocation. The procedures are mostly 
performed in general anaesthesia with mask ventilation 
or endotracheal intubation as airway management. The 
awareness of and presence of a local guideline is low, 
and inter-hospital variation in adherence to available 
guidelines exits. There is a need for studies that examine 
the risk of periprocedural complications. Future studies, 
preferably large retrospective studies, should include 
data on anaesthesia method, airway management and 
complications related to the anaesthesia to establish  
evidence-based guidelines for sedation/anaesthesia of 
patients with a dislocated hip.
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