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ABSTRACT

Introduction: Good analgesia has been shown to reduce the risk of pneumonia, chronic pain, and mortality in patients with multiple rib
fractures (MRFs). This survey explores the current analgesic practice in the UK, protocol use, barriers to provision, and physician preferences.
Materials and methods: A web-based survey was distributed nationally to an enriched cohort of clinicians working in UK trauma units with
an interest in MRF management.

Results: Seventy-nine healthcare professionals responded. A third (31.4%) reported that their department had a rib fracture pain protocol,
52.9% did not, and 15.7% were unsure. Significantly more respondents reported adequate pain control when a hospital protocol was present
compared to when not (4% p < 0.01). Inadequate analgesia, a poor cough, and inability to breathe deeply were the commonest complications
reported by 81.4, 78.6, and 65.7%, respectively. Patient-controlled analgesia (PCA) was the most commonly used form of analgesia (38.6%)
followed by thoracic epidural (TEA) (30.0%) and continuous opioid infusion (18.6%). However, TEA was the preferred method of analgesiaamong
respondents (37.1%) followed by serratus block (21.4%), paravertebral block (17.1%), and PCA (14.3%).

Discussion: There is considerable variation among physicians in their current use of analgesic modalities, with opiate-based methods
predominating despite a physician preference for regional techniques. Thoracic epidurals are preferred by physicians but of limited use as a
result of contraindications, time pressures, and staff skill mix. Pain control is reported to be better handled when protocols are present. Further
research focusing on currently utilized regional techniques is required in order to produce a validated standardized national protocol that is
informed by the current practice, the evidence base, and limitations to service provision.
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Key messages: There is considerable variation among physicians in their current use of analgesic modalities. Opiate-based methods dominate
for thoracic trauma despite a physician preference for regional techniques, which can be challenging in this cohort due to contraindications,
staff skill mix, and time pressures. Inadequate analgesia is common but is better managed when pain management protocols are available.
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INTRODUCTION

Multiple rib fractures (MRFs) are commonly associated with blunt
trauma present in approximately 10% of those with all types of
trauma and up to 80% of those with significant thoracic injury."?
These patients form a high-risk cohort with a mortality as high as
33%. The risk of mortality doubles in those above 65 years of age.>*
Complications include pneumonia, pulmonary effusion, acute
respiratory distress syndrome, lobar collapse, and a requirement
for noninvasive or invasive ventilation.>”” Currently 11 to 31%
of patients with MRFs will develop pneumonia,®” with odds of
mortality nearly four times that of those without.®

Good analgesia allows these patients to cough, deep breathe,
and participate in their physiotherapy sessions. These factors have
been shown to reduce the risk of pneumonia and mortality.>®
It also has a role in improving patient comfort and reduces the
development of chronic pain.'®"" A multidisciplinary clinical pathway
targeting pain-control services for these high-risk trauma patients
decreased rib fracture-associated morbidity and mortality.'? Rib
fracture scoring systems offer a unique clinical utility to identify
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high-risk patients and have been combined with pain pathways to
ensure that the pain of high-risk patients is managed aggressively.">

Overthe last decade, the specialist societies'* have downgraded
the usage of epidural as the gold standard for MRF pain. Their
advice was adjusted following further review of available literature
after the exclusion of postoperative surgical patients. The overall
consensus is that the current evidence base regarding the optimal

analgesic method in this cohort is limited and of low quality.*
Current regional techniques in use for patients with MRFs include
TEA, paravertebral catheters (PVB), intrapleural infusion, and the
more recent thoracic wall fascial plane techniques such as the
serratus anterior plane (SAP) and erector spinae plane (ESPB)
blocks. Patients with MRFs represent a large high-risk cohort in
whom it is essential that pain is managed rapidly and aggressively.
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However, achieving adequate analgesia can be challenging due
to the presence of associated thoracic spine injury, comorbidities,
trauma-related coagulopathy and prior anticoagulant use.””

We designed this survey to explore the current analgesic
practice in the UK, the use of analgesic protocols, barriers to
analgesic provision, and physician analgesic preferences. The results
of the survey would be used to help inform further research into
the analgesic management of this cohort and the development of
a standardized validated national analgesic protocol.

MATERIALS AND METHODS

We distributed the survey nationally to an enriched cohort
of clinicians working in trauma units with an interest in MRF
management over a 6-week period in 2018 (April/May). To make
the survey generalizable, we asked various members of the trauma
clinical team, including intensivists, anesthetists, surgeons, and
advanced critical care practitioners (ACCPs). No incentive was
provided to encourage participation.

Survey Design

This survey was designed by members of the intensive care unit
(ICU) using a web-based platform. Questions were selected to
identify the respondents’ demographics (role, specialty, and
region), local practices of managing rib fracture-associated pain,
their attitudes toward these practices, and any barriers they have
experienced in providing analgesia for MRF patients. In order
to prevent the formation of an excess of data categories during
analysis, respondents were presented with a series of answers
to select from which had been deemed relevant by practitioners
in the design team. Respondents were also permitted to specify
their own answers where appropriate as free text. Answer choices
were determined based on the question posed. A range of discrete
options were used to assess demographics and the method of
analgesia most commonly employed, and a 5-point Likert scale
(always, usually, sometimes, rarely, never) was used to assess the
frequency of adherence to protocols where present. Statistical
analysis involved a Chi-square test to determine the relationship
between using an analgesic protocol and adequacy of analgesia.
A p value of <0.05 was considered significant.

REesuLTs

Seventy-nine healthcare professionals completed the survey. Nine
of these surveys were incomplete and thus excluded.

Demographics of Respondents

The majority of respondents were physicians (n = 44) at varying
stages of training: consultants, specialty trainees, foundation or
core trainees, and nontraining doctors, accounting for 26, 15, 2,
and 1 of the respondents, respectively. The remaining respondents
consisted of 20 ACCPs, 5 nurses, and 1 unspecified staff role (Table 1).
Of all the specialties surveyed, the respondents mostly worked in
intensive care in some capacity (n = 46, 65.7%), primarily mixed,
followed by anesthesia (n = 20, 28.6%), surgery with an interest in
trauma (n = 3, 4.3%), and emergency medicine (n = 1, 1.4%). The
majority of respondents worked in a tertiary center with regional
trauma facilities available also known as a major trauma center
[MTC (82.9% n = 58)]. In UK, the MTCs were introduced in 2012 to
standardize and improve the immediate care and rehabilitation
services for patients who experience life- or limb-threatening
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Table 1: Demographics of survey respondents by staff role, specialty,
area of interest in intensive care unit, and type of hospital

n %
Staff role Consultant 26 37.1
Specialty trainee/registrar 15 214
Foundation/core trainee 2 29
Nontraining doctor 1 14
Nurse 5 7.1
ACCP 20 28.6
Other 1 14
Specialty Anesthetics 20 28.6
Emergency medicine 1 1.4
ICU 26 37.1
ICU and anesthetics 16 229
ICU and general medicine 4 57
Surgery (with trauma) 3 43
Surgery (without trauma) 0 0.0
Area of ICU General (surgery) 3 43
General (medical) 0 0.0
General (mixed) 44 62.9
Cardiothoracic 6 8.6
Liver 4 57
Neuro 8 11.4
Burns 1 1.4
Other 4 5.7
Type of Tertiary center with regional 58 829
hospital trauma center
Tertiary center without regional 2 29
trauma center
Tertiary pediatric center with 0 0.0
trauma
Tertiary pediatric center without 0 0.0
trauma
District general hospital 9 12.9
Single specialty hospital 1 1.4

traumatic injuries. The MTCs are usually located within larger
hospitals in major cities and have immediate access to computed
tomography scanners, operating theaters, and critical care services.
Of the respondents, 92.3% were from England where the majority of
MTCs are located, with the remainder located in Wales and Scotland.

Of the respondents, 31.4% reported that their department has
a protocol in place for the analgesia of patients with rib fractures,
52.9% stated their department did not, and 15.7% were unsure
(Fig. 1A). Of those that did have a protocol in their place of work,
27.3% reported they always used the protocol, 54.6% reported
they usually used the protocol, 9.1% used it sometimes and 9.1%
never (Fig. 1B).

In addition to paracetamol, nonsteroidal anti-inflammatory
drugs (NSAIDs), and morphine, Patient-controlled analgesia (PCA)
was the most commonly used form of analgesia for 38.6% of
respondents, followed by TEA (30.0%) and continuous infusion of
drugs such as morphine, alfentanil, or ketamine (18.6%) (Fig. 2A).
Patient-controlled analgesia was also the second most commonly
used form of analgesia, popular among those who do not use it
first-line.
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Figs 1A and B: Access to and usage frequency of analgesia protocols for managing rib fracture-associated pain among respondents; (A) Accessibility;

(B) Usage frequency among those with access
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Figs 2A to C: Most frequently used methods of analgesia for rib fracture-associated pain in intensive care; (A) Most commonly used; (B) Second

most commonly used; (C) Third most commonly used

Paravertebral catheters and SAP were not commonly used as
first- or second-line methods, together accounting for 9.1% and
8.6% of these, respectively (Figs 2A and B). Their usage collectively
increased to 26.5% when the respondents considered the third most
commonly used method (Fig. 2C).

In the presence of no contraindications, TEA was the preferred
method of analgesia for rib fractures among respondents, which
was opted for by 37.1% vs 14.3% for PCA. Paravertebral catheters
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and SAP were also more frequently used in the absence of
contraindications, being the method of choice for 17.1% and 21.4%
of respondents, respectively (Fig. 3).

Attitudes Concerning the Efficacy of Analgesia

When asked whether they thought the pain of patients with rib
fractures was adequately managed in the ICU, no respondents
reported that pain was “always” controlled; 42.9% reported it was
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Fig. 3: The respondents’ preferred method of choice for managing pain
secondary to rib fractures in the absence of any contraindications

Table 2: Adequacy of pain control with and without the presence of pain

Never: Unable to

2.9% comment: 1.4%
Rarely:
10.0%

Usually:

Always: 0.0% 42.9%

Sometimes:
42.9%

Fig. 4: Frequency of adequate analgesia being achieved for multiple rib
fracture patients in intensive care

management guidelines

How often do you feel pain is adequately managed?

Do you have a Number of Unable to
guideline? responses Always Usually Sometimes Rarely Never comment
Yes 23 0 18 4 0 0 0
No 41 0 8 23 6 1 3
Significantly more respondents who had a hospital protocol said
81.4%-0 no they achieved adequate pain control compared to those without
78.6% . p <0.01)
= 65.7% Respondents were also asked which three complications of
§ rib fractures they most often encountered in their ICU. These were
g found to be inadequate analgesia (81.4%), a poor cough (78.6%),
g 35.7% and inability to breathe deeply (65.7%); (Fig. 5).
5 . .
2 171% 171% 44 20, Barriers to Analgesia
5.7% 1.4%1.4% Nearly two thirds of respondents (60.0%) reported challenges or
barriers to analgesic options for MRF patients in the ICU. A fifth
@ > @ @ 2 O S o
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\sz‘? \)Q\\Q‘\ challenges (69.0%), closely followed by a lack of skilled staff (64.3%),
& service and time pressures (52.4%), colleague objection (50.0%), and
patient positioning (47.6%) (Fig. 6B). These barriers were in respect

Fig. 5: Most frequent complications of rib fractures seen by respondents
in intensive care (up to three complications selected per respondents)

“usually” controlled, 42.9% “sometimes,” 10.0% “rarely,” and 2.9%
“never”; 1.4% was unable to comment (Fig. 4).

A comparison of the adequacy of analgesia was made between
those who responded that they had a protocol compared to those
that did not (Table 2). Respondents who were uncertain about the
presence of a hospital protocol were excluded. Adequate pain
control was taken to be “always” and “usually” and inadequate pain
control “sometimes,” “rarely,” and “never.”

For those with a hospital guideline, adequate pain control
was reported by 78.3% and inadequate by 17.4%, compared
to those without a hospital protocol in which adequate pain
control was reported by 21.1% and inadequate control by 78.9%.

Indian Journal of Critical Care Medicine, Volume 24 Issue 3 (March 2020)

to all methods of analgesia collectively.

Discussion

Current Practice

These results demonstrate that there is considerable variation
among physicians in their current use of analgesic modalities for
patients with MRFs. Opiate-based methods predominate, with
PCAs and continuous infusions still the mainstay of analgesic
treatment for these patients. This is supported by the current
literature. A retrospective review of patients admitted with rib
fractures recorded that 63% of patients received opiate-based PCA
analgesia and 18% TEA.'® Other studies report TEA use between
9.9 and 18.4%.%”" In this study when no contraindications are
present, physicians preferred method of analgesia was TEA, closely
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Figs 6A and B: (A) The percentages of respondents who have or have not
with rib fractures; (B) The most common barriers and challenges experie

followed by SAP and PVB (37.1%, 21.4%, and 17.1%), thus revealing an
overwhelming preference for regional anesthesia where possible.

This is perhaps understandable, given the benefits of regional
anesthesia in other cohorts. These advantages include superior
analgesia and the avoidance of adverse effects associated with opioid
use such as nausea and vomiting, constipation, sedation,and delirium.'®

Barriers to Analgesia

This study found that barriers to the provision of analgesia were
experienced by 60.0% of respondents. Contraindications to
analgesic choice, lack of skilled staff and service and time pressures
were the top three barriers to providing analgesia (69.0%, 64.3%,
and 52.4%). Thoracic epidural use can be problematic in this
cohort as up to 90% of patients with MRFs have associated
injuries such as spinal and head injuries which, in addition to
preexisting comorbidities, hypotension, and coagulopathy, may
preclude their use.® This might also explain why TEA usage in the
literature and this study is limited despite being the preferred
choice by physicians. Opioid-based analgesia, though less
favored by physicians in this study, is the most commonly used
analgesic method. This is due to its noninvasive nature, ease of
administration, and ability for it to be provided by a range of
healthcare professionals.

Alternative techniques such as the novel thoracic wall blocks will
potentially play a larger role in the management of pain secondary
to MRFs. Serratus anterior plane and ESPB are less susceptible to
the barriers mentioned above. Their insertion site is away from
the epidural space, increasing the access of patients with MRFs to
regional techniques due to a reduced contraindication profile. There
is also the potential for nonanesthetists to perform the SAP catheter
insertion because of its superficial insertion site and reduced
complication risk compared to PVB and TEA."® Serratus anterior
plane can also be performed in the supine position, negating the
need for patient repositioning. These factors would be significant
where time and staff skill mix are the limitations. Barriers aside, the
regional technique that is superior for managing rib fracture painis
yet to be determined." Thoracic epidural has long been considered
the gold standard of thoracic analgesia but associated adverse
effects and complications detract from its merits.

A recent study demonstrated SAP provides an equivalent
level of analgesia to TEA postthoracotomy while maintaining
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experienced barriers to or challenges in providing analgesia for patients
nced by respondents in intensive care

hemodynamic stability.?® Similarly, a meta-analysis of PVB vs TEA
postthoracotomy found no significant difference in reported pain
scores.?! Evidence suggests PVB may provide superior analgesia to
SAP. A recent trial comparing these two regional blocks following
breast surgery observed a prolonged duration of analgesia and
reduced opioid usage associated with PVB.?2 However, PVB is a
more difficult technique to perform with the potential for greater
complications.”?® Further high-quality studies are required to
fully investigate the efficacy of the novel SAP and ESPB techniques
compared to the more traditional regional approaches of TEA and
PVB in the trauma cohort.

Guideline Adoption

It is concerning that no respondents felt that patient’s pain was
“always” controlled. Inadequate pain control was the most common
complication reported (81.4%), closely followed by poor cough
(78.6%) and inability to deep breathe (65.7%), both exacerbated
by inadequate analgesia. Previous studies demonstrated the
effectiveness of multidisciplinary patient pathways to improve
outcomes for patients with MRFs.'? Witt and Bulger also showed
the benefits of clinical scoring systems and early multimodal
analgesia.*

The use of guidelines and protocols with associated severity
scoring systems to assist with the escalation of pain management
is essential. Approximately one third (31.4%) of respondents had
a protocol for analgesia in their place of work, with 81.8% of
respondents stating they always or usually followed the protocol,
suggesting that protocols are well utilized when present.

This study revealed the pain relief of patients with MRFs was
perceived to be significantly better managed when a hospital
protocol was present compared to not (,1/2, p < 0.01).

CONCLUSION

These results show that the current analgesic practice for patients
with MRFs is inadequate. Uptake of protocols that provide escalation
strategies'! is not universally adopted. However, protocol use in
this cohort is associated with improved analgesia and patient
outcomes. Regional anesthetic techniques such as TEA are preferred
over opiates by physicians but opiate use predominates in those
with thoracic injuries as a result of contraindications to TEA use,

/
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service and time pressures, and staff skill mix. The novel thoracic
wall blocks with their reduced side effect profile, ease of insertion,
and limited contraindications may herald a new approach to the
analgesic management of patients with MRFs. Further research into
the efficacy of these thoracic wall blocks is needed.

Although it is recognized that regional analgesia is very
important for the pain management of patients with thoracic
trauma, there is still an important role for PCA morphine,
especially in those with polytrauma and also to allow the patient
autonomy over their analgesic regime. In patients with multiple
injuries, morphine PCA and regional analgesia should be seen
as complementary techniques aiming to improve pain, patient
satisfaction, and reduce opiate consumption.

We suggest future research should focus on currently utilized
regional techniques of TEA, PVB, SAP, and ESPB. In the UK, the use
of pleural infusions and intercostal nerve catheters as mentioned
in some specialty guidance is a rarity." The aim of such research
would be to produce a validated standardized national protocol
thatis informed by current practice, the evidence base, and current
limitations to service provision.
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