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Abstract

The purpose of this study is to evaluate the causes, numbers, demographics and outcomes of all trauma and
elective patients admitted under orthopaedic care but needed intensive care input during their inpatient stay. A
retrospective case note study looking at all trauma patients admitted between January 2009 and August 2010
from a University Teaching Hospital that needed ITU admission during their inpatient stay. ITU records were
cross matched with an orthopaedic trauma database to create a list of patients. 43 trauma patients were admitted
to ITU from orthopaedic care during this 19 month period. These patients were then split into three categories
1) Trauma patients (one fracture) 2) Poly trauma patients (<2 fractures) 3) Transfers (Inter-hospital transfers). Within
the “trauma” patients’ category, 25% of patients were admitted due to post-operative complications following hip
hemi-arthroplasties, 17% due to wound debridement and soft tissue infection and 14% attributed to post-oprative
complications following IMHS fixation. 30% of patients needed ITU input due to sepsis, 19% due to acute renal
failure and 17% to respiratory failure.11 patients were categorised as “poly-trauma” patients. 55% of patients
sustained a RTA whilst the rest were split between “fall from height” and “crush” injuries. 34% of these patients
needed ventillatory support and inotropes. The mortality rate was highest and the length of stay in ITU was longer in
the “trauma” cohort, 21% and 4 days respectively.Largest proportion of ITU admissions were due to post operative
complications following hip surgery especially hemi-arthroplasties. However, a surprising group that emerged was
the number of patients admitted to ITU who had metal work and soft tissue infections. This has highlighted the need

for pre-operative optimisation and post-operative vigilance in patients with orthopaedic infections and hip fractures.

Introduction

The critically ill surgical patient accounts for 60-70% of the
workload of the general Intensive Care Units [ICUs] in the UK [1].
Current clinical opinion and available evidence suggests that the early
appropriate referral of patients to ICU can significantly reduce early,
and possibly late, mortality in the critically ill [2].

Trauma is classified as bodily injury severe enough to pose a threat
to life or to individual parts of the body such as a limb or an organ [3,4].
Trauma remains a national and worldwide public health problem and is
aleading cause of morbidity and mortality, especially among previously
healthy, productive young people and among males in particular [3].
The majority of trauma care is carried out by orthopaedic surgeons and
is a major component of their hospital practice. It is therefore important
to understand the role and implementation of ICUs in practice.

As well as trauma patients, elective orthopaedic surgery represents
a significant proportion of patients requiring intensive care unit
admission and is also vulnerable to a wide range of complications
[5]. Management of these complications requires understanding
of preoperative conditions, intra-operative management and early
recognition of any signs and treatment of postoperative complications
[6]. These patients may be admitted to intensive care as a result of
emergency surgery or elective procedures but healthcare staff must be
aware of conceivable complications. Potential systemic complications
include pneumonia, pulmonary embolism, sepsis or myocardial
infarction whilst procedure specific or local complications such as
neurovascular injuries are also possible.

Currently in the UK, there is no nationally coordinated policy for
the care of the severely injured however regional trauma centres are
in the process of being developed. These specific trauma centres for
major injuries are designed to provide better outcomes for correctly
referred patients. Overseas trauma systems, which have rationalised
their service, are able to provide significantly improved healthcare
and outcomes [7,8]. These hospitals are designated to receive patients
with severe injuries and medical expertise is concentrated within [6,7].

Delayed and inappropriate care pathways can lead to poor outcomes
and avoidable deaths. Trauma costs the NHS on average £300-400
million per year and £3- 4 billion are lost in societal costs [6].

The aim of this study is to evaluate the causes, numbers,
demographics and outcomes of patients admitted under orthopaedic
care, including trauma patients, who needed intensive care input
during their inpatient stay.

Method

The Department of Trauma and Orthopaedics at Aintree University
Hospital is a busy unit for both trauma and elective cases. The cohort
of patients analysed for the purposes of this study were taken between
January 2009 and August 2010.

A retrospective, single-centred, non-randomised observational
study of all elective and trauma patients admitted to ICU during
their inpatient stay was undertaken. ICU records were cross-matched
with an orthopaedic database to create a list of patients. This process
identified 60 patients who were admitted under orthopaedic care and
subsequently developed problems which required intensive care.

31 patients were male and 29 were female with an average age of 64.
These patients were then split into four groups: [mean age/median age]

1) Elective 2) Trauma [1 fracture] 3) Poly Trauma [>2 fractures] 4)
Transfer [Inter hospital].
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Information detailing general demographics, the reason for
admission and orthopaedic procedure, reason for ICU admission, ICU
input, length of ICU stay and mortality were inputted into a proforma.

Results

In the Elective Surgery group, 17 patients were identified as having
been transferred to ICU following their operations shown in Figure
1, the greatest number of patients requiring ICU input were those
undergoing total hip replacements 47%, followed by foot and ankle
procedures 24%.

The main reasons for ICU admission in this cohort of patients was
for close monitoring reasons 29% and cardio-vascular complications
24% (Figure 2). Once these patients were transferred to ICU they
received mainly monitoring input 63% with smaller proportions
receiving procedures 16% and inotropes 11% (Figure 3). Of the elective
patients, 2 required ICU admission due to intraoperative complications
whilst 15 patients suffered from postoperative complications.

The largest group of ICU admissions came from the trauma cohort
of patients. This group consisted of 28 patients whom accounted for
47% of all ICU admissions. Figure 4 illustrates the orthopaedic reasons
for initial admission.

Two main groups of patients can be derived from the above data:
1. Hip fracture 46% 2. Infected cases [40%]. 13 patients undergoing
hip fracture surgery were admitted to ICU with hemi-arthroplasty as
the procedure with the highest risk of post operative complications
requiring ICU input. 11 patients in total were admitted under
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Figure 1: Graph showing the admission reasons for elective surgery
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Figure 2: Chart showing the reasons for ICU Admission for patients undergoing
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Figure 3: Chart showing the input from ICU for patients undergoing elective
surgery
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Figure 4: Chart to show orthopaedic reasons for initial admission

orthopaedics due to either infected metal work or soft tissue infections.

Infection was the primary reason [30%] why these patients were
treated on ICU (Figure 5) with antibiotics, monitoring and respiratory
support as the mainstay of their treatment (Figure 6).

The poly-trauma cohort (Figure 7) contained 11 patients with 6 of
those patients admitted due to road traffic accidents. They were mainly
treated with interventions such as chest drains, central lines [33%]
etc and observation [25%] (Figure 8). Of the patients that required
respiratory intervention, 2 required invasive ventilation.

There were 6 patients transferred to our unit that required ICU
admission. Four of which were neurosurgical emergencies and
were treated firstly by the Walton Neurocentre [regional tertiary
neurosurgical referral centre].

The average Length of Stay [LOS] on ICU was also calculated.
Figure 9 show that the Transfers category had the longest average LOS.
This result was skewed due to one neuro surgical patient staying for 102
days. Otherwise, between 2-3days was the average LOS.

Nine patients died following their admission to ICU. 67% of these
patients were admitted for “Trauma” as seen in Figure 10.

Discussion

This study was undertaken to analyse the causes for ICU admission
in orthopaedic patients. Work has been done focussing on general
surgical patients and their need for ICU input whereas minimal
literature has been published commenting on orthopaedic patients. As
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Figure 5: Chart showing the reasons why trauma patients were treated on ICU

‘ e

16% '
16%

21%

M Observation
M Procedure

M Inotropes

W Resp Support

Figure 6: Chart showing the input required from ICU for trauma patients
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Figure 7: Chart showing the patients admitted with poly-trauma and their
sustained injuries

elective orthopaedics generally involves the treatment of older patients
with multiple co-morbidities and trauma with acutely injured patients,
it is important to understand which patients are more likely to require
intensive care post-operatively.

Figure 11 compares the total number of ICU admissions for each
cohort. Unsurprisingly, almost half of the total patients [47%] were
from the “trauma” cohort. This cohort also carried the highest mortality
rate with 67% of all mortalities from orthopaedic ICU admissions.
Common causes included respiratory failure, acute kidney failure and
septicaemia.

The average age of this cohort was 68. A retrospective study by
Tornetta et al. [9] looked at 326 elderly patients who had sustained a
traumatic injury and reported a mortality rate of 18% after combined

orthopaedic and general surgical operations and 9% after isolated orthopaedic
operations. It is clear that older trauma patients are more unstable due to
multiple co-morbidities and the severity of their injuries [10,11].

Hip fractures are associated with increased morbidity and mortality
[12,13]. Patients sustaining hip fractures were admitted more frequently
to ICU than any other trauma injury in this study. The main causes were
acute renal failure, respiratory failure and hospital acquired pneumonia;
a trend also reflected in the literature [14-16].

The American Academy of Orthopaedic Surgeons at their 77
congress produced a handout on orthopaedic infections. They stated
that these patients have a 60% increased risk of an ICU stay [17].
Wound and soft tissue infection combined with infected metal work
represented the second largest proportion of ICU admissions from the
trauma cohort. Consequently, one of the largest interventions along
with respiratory support 21% was the delivery of antibiotics 21%.

Approximately 75,000 hip replacements were undertaken in
England and Wales last year [18]. The National Joint Registry states a
mortality rate of 0.24% within 30 days which increases to 3% within
two years [18]. In our study, total hip replacements were responsible for
eight patients needing ICU input with a further 3 patients admitted to
ICU following revision hip surgery. The majority of patients undergoing
hip replacements are between 60-79 and will have associated co-
morbidities [18,19].

The “elective surgery” cohort highlights the need for active
monitoring on ICU of complex patients with co-morbidities. Figure 2
shows that 29% of patients from this cohort required close monitoring
whilst 24% had cardiac problems. During total hip replacement,
identifiable myocardial ischemia occurs intra-operatively, indicating
myocardial strain. Coronary Heart Disease [CHD] patients are at risk
of developing further complications during this type of surgery [20].
Cardiac complications after THR occur at a rate of 2% to 10% [21].

Baseline pulmonary function is a good indicator of postoperative
pulmonary complications. Patients with Chronic Obstructive
Pulmonary Disease [COPD] or abnormal pulmonary function tests
have a 70% pulmonary complication rate [21]. As increased age causes a
reduction in Forced Expiratory Volume in 1 Second [FEV1] and loss of
elasticity, we can assume that patients undergoing arthroplasty surgery
will have some degree of lung dysfunction [22].

General anaesthetic issues accounted for 19% of problems in
the elective cohort. General anaesthesia decreases lung compliance,
depresses cough reflex, and decreases cardiac contractility. Pre-
existing pulmonary disease magnifies these effects. The duration of
general anaesthesia also plays a role in the incidence of postoperative
respiratory problems [23].
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Figure 8: Chart showing the input required from ICU for poly trauma patients
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Figure 11: Chart comparing the reasons for initial orthopaedic admission
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Figure 10: Chart showing the reasons for mortality following admission to ICU

55% of patients admitted from the “poly-trauma” cohort were as a
result of a road traffic accident. Monitoring for such injuries is essential
due to cardio-respiratory compromise. These patients are more likely
to need interventions such as chest drains and central lines when
compared to their elective counterparts.

Conclusion

Intensive care units are now seen as an essential part in the
treatment of critically ill surgical patients. As there is an increasing
elderly population, patients often present for surgery, with pre-existing
comorbidities. These comorbidities have a direct correlation on
increased morbidity and mortality rates highlighting the importance
of the ICU team.

The majority of orthopaedic admissions are elderly patients
undergoing elective surgery or acute trauma patients. This study
highlights the latter as being markedly more likely to require
ICU admission postoperatively. Mortality is higher in this group
with infection being a significant cause [17]. Both groups of these
orthopaedic patients require a greater level of care with several possible
complications, increased vulnerability, potential cardio-pulmonary
compromise and requirement of general anaesthesia.

Critical care consists of 3 levels of critical care. Level 3 requires
invasive ventilation, level 2 requires non-invasive ventilation and level

1 requires monitoring and observation. A large proportion of patients
require level 1 care and 43% of patients in this study falling under that
category. This asks the question of whether patients could be placed in a
specific care unit specialised to provide level care to improve outcomes.

Major trauma continues to contribute substantially to high
morbidity, mortality and long-term disabilities worldwide and it is
therefore paramount that correct intensive care input is sought [24,25].
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