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(" Abstract

Background

Open fractures are common injuries in Malawi that pose a large burden on the healthcare system and result in long-term disability.
Aim

Establishing a multiprofessional agreement on the management of open fractures in Malawi from a consensus meeting,

Methods

AO Alliance convened a consensus meeting to build an agreement on the management of open fractures in Malawi. Eighteen members
from different professions and various regions of Malawi participated in a 1-day consensus meeting on 7 September 2019. Prior to the
meeting the British Orthopaedic Audit Standards for Trauma (BOAST) for open fractures, as well as relevant systematic reviews and
seminal literature were circulated. Panel members gave presentations on open fracture management, followed by an open discussion
meeting. At the 1-day consensus meeting panel members developed statements for each standard and guideline. Panel members then|
voted to accept or reject the statements.

Results

Substantial agreement (no rejections) was reached for all 17 guidelines and the associated terminology was agreed on. These guidelines
wete then presented to the members of the Malawi Orthopaedic Association (MOA) at their annual general meeting on 28 September,

2019 and all participants agreed to adopt them.
Conclusions

in Malawi to improve care for these patients.
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These MOA/AO Alliance guidelines aim to set a standard for open fracture management that can be regulatly measured and audited

J

Introduction

Open fractures are an increasingly common injury
following road traffic accidents in Malawi’. They have a
devastating impact on patients and their families, including
15% amputations, 18% infection and 15% non-unions”
Some countries have established different standards of
management for lower limb open fractures®® to provide
an evidence-based approach to improve the management
of these difficult injuries. The introduction of guidelines
has led to improved patient outcomes including fewer
procedures, reduced infection and reduced complications®®.
The BOAST standards are widely publicised and regularly
audited by specialist centres in the United Kingdom. Due
to resource limitations these guidelines cannot overall be
applied to Malawi. The WHO has produced some guidelines
for essential trauma but this includes very little information
open fracture management’ and none exist for Malawi®. The
Malawi Orthopaedic Association (MOA) is an organisation
dedicated to improving and representing orthopaedic care
in Malawi. AO Alliance is a developmental non-profit

organisation dedicated to improving care of the injured
in low- and middle-income countries through education,
research, policy and awareness. To guide patients, clinicians
and funders, we convened a consensus meeting. Our aim was
to reach a multiprofessional agreement on the management
of open fractures in Malawi.

Methods

The methodology is based on a consensus development
conference®!’. In brief, the format involves an open meeting
where evidence is presented by various interest groups
who are not members of the decision-making group. The
latter then retire to consider the questions in the light of
the evidence presented and attempt to reach consensus. The
group members are encouraged to ask questions and the
chairperson is responsible for controlling the proceedings;
members of the public can also participate in the discussion.

Panel selection

A range of members was invited from various orthopaedic
professions and different regions of Malawi. Eleven
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orthopaedic surgeons, one theatre matron, four orthopaedic
clinical officers (OCOs), one medical intern and one
project officer were included. We invited people who were
known to have a research interest and clinical practice in
managing open fractures in Malawi. Various regions in
Malawi were represented, therefore, we had one member
from the northern region, three members from the central
region, seven members from the southern region and four
international members.

Preliminary work

We developed a list of topics and questions that we hope
to answer, circulating ideas around the panel until there
was agreement. The BOAST guidelines™ were sent to all
the panel members, who were asked to comment on each
guideline. We also searched relevant databases (PubMed
and Cochrane Library) using the search term ‘open fracture
guidelines’ for published articles relevant to these topics from
inception to 23 August 2019. A list of articles consisting
of recent systematic reviews and original seminal research
relevant to these topics was prepared; panel members also
suggested additional articles where important research had
been omitted.

Agreement meeting

On 7 September 2019, the panel met to formulate the
agreement statement. ATS and WJH gave presentations on
consensus methodology and the highest level of evidence
for each guideline based on systematic reviews, randomised
controlled trials and cohort studies. The meeting was
chaired by WJH who did not express his opinion during
the discussion. For each guideline, the chair facilitated a
structured discussion leading to a proposed wording for
consideration. Panel members then voted on each guideline
expressing whether they accepted it, rejected it or abstained.
Discussion and modification continued until there were no
more rejections.

Malawi Orthopaedic Association annual general
meeting

The members of the previous agreement meeting did not
participate in voting at the MOA annual general meeting
(AGM) meeting. On 28 September 2019, ATS and MY
presented evidence on the latest open fracture management
and the guidelines from the AO Alliance agreement meeting,
The MOA AGM consisted of 65 OCOs and all members
voted to adopt these guidelines as the joint MOA/AO
Alliance guidelines. OCOs are non-physician clinicians
who specialize in non-operative care, manage 80—90% of
orthopaedic trauma capacity and provide the highest level of
orthopaedic expertise in district hospitals'!. A representative
of the Malawi Ministry of Health was also present, but did
not vote, as he was not a MOA member.

Results

The complete guidelines are summarised in Appendix A.

Discussions

In the following paragraphs, we present the agreed statement
for each guideline, followed by a summary of the panel’s
discussions. Before discussing the guidelines, the remit was
stated as “These guidelines are for all patients with open
fractures of long bones, hind foot or midfoot (excluding
hand, wrist, forefoot or digit). Grading refers to the Gustilo-

Anderson  classification'?” Despite poor interobserver

reliability”?, the Gustilo-Anderson grading is still the most
commonly used classification in Malawi. All panel members
agreed on this.

1. Primary (A, B, C assessment) and secondary survey,
according to ATLS/PTC, must precede the treatment of
open fractures.

16 members agreed with this statement.

The first guideline is to emphasise the need to treat more life-
threatening injuries before the treatment of open fractures.
Airway, breathing, circulation (ABC) assessment was decided
by members to be easily understood as the primary survey.
We felt it important to include primary trauma care (PTC)
assessment as this course is more commonly learnt by
practitioners in central and district hospitals in Malawi'* than
Advanced Trauma Life Support (ATLS). PTC has led to
reduced deaths and disability as well as improved staffing,
equipment and training at healthcare facilities.”

2. Intravenous prophylactic antibiotics should be
administered as soon as possible and at least within 1 hour
of presentation to the health facility:

a. Intravenous ceftriaxone (at appropriate doses for
age and weight).
b. Alternatively, oral doxycycline & intravenous

gentamicin (if no ceftriaxone is available).

C. For grossly contaminated wounds, in addition,
administer intravenous metronidazole.

d. If none available, give the most appropriate
available antibiotics.

15 members agreed with this statement, 1 member abstained.

The administration of antibiotics is associated with reduced
rates of infectionand hasbeenteviewed elsewhere'®. Currently,
there is no consensus on which antibiotic to administer or for
what duration’. Opinion from a microbiology consultant in
Malawi was sought and advised that the antibiotics suggested
in the guideline would be appropriate for the management of
open fractures in Malawi. These antibiotics are also applicable
to children at the right doses depending on weight and age.
The evidence suggests cephalosporins are appropriate for
open fracture infection prevention, of which ceftriaxone
is a third generation'®. There was agreement amongst most
panel members that ceftriaxone was available in their centre
and this is also reported in the literature'®. Currently, there is
low resistance to ceftriaxone amongst coliforms in Blantyre,
but there is some suggestion that this is rapidly increasing™.
As an alternative, we agreed that oral doxycycline was more
available in Malawi than flucloxacillin. Some suggest that
oral antibiotics are non-inferior to intravenous antibiotics
for complex orthopaedic infections®, but the panel felt
antibiotics should be given intravenously, if possible. We also
agreed that giving any antibiotic that was available was better
than no antibiotic. There was some concern whether giving
oral antibiotics would cause delay in debridement due to the
nil-by-mouth status. We agreed that oral antibiotics should
be continued in the perioperative period and can be given
with sips of water, even if the patient is nil by mouth®".
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3. The examination of the injured limb should include
assessment and documentation of the wvascular and
neurological status. This should be repeated systematically,
particulatly after reduction manoeuvres and/or the
application of splints or casts.

16 members agreed with this statement.

This guideline was not controversial and quickly agreed by
all panel members.

4. Grade III C fractures with an ischaemic limb should bd
discussed immediately with the central hospital by telephone
with a view to immediate referral when appropriate.

16 members agreed with this statement.

Vascular injury should be managed by multidisciplinary
teams in central hospitals to ensure re-establishment of
circulation within 3—4 hours of injury to avoid irreversible
complications such as muscle damage, renal failure and
death?.

5. The limb must be re-aligned and splinted or casted before
transfer to the ward or another health facility.

16 members agreed with this statement.

This guideline was not controversial and quickly agreed by
all panel members.

6. Prior to formal debridement the wound should bg
exposed only to remove gross contamination and to allow
photography, then dressed with a sterile saline-soaked gauze

16 members agreed with this statement.

The panel agreed that the wounds should not be repeatedly
exposed, ideally only once. The use of antiseptic gauze does
not have any beneficial effect”, but the gauze should be
sterile.

7. Washouts outside the operating theatre environment
are not indicated and patients should be prepared for
debridement under spinal or general anaesthetic.

16 members agreed with this statement.

We widely felt that debridement should be done under spinal
or general anaesthetic, which is based on evidence from
military surgery*’. The evidence suggests that there is no
benefit to washouts outside the operating room; multiple
debridements are associated with worse outcomes in animal
models and can also make referrals more ambiguous®*.

8. Debridement should be performed, under general or
spinal anaesthetic, using fasciotomy lines for wound

extension where possible:

a. Immediately for highly contaminated wounds (ag-
ricultural, aquatic, sewage) or when there is an associated
vascular compromise (compartment syndrome or arterial
disruption producing ischaemia).

b. Within 12 hours of presentation to hospital for
grade 1I & III fractures.
c. Within 24 hours of presentation to hospital for

grade I fractures.

15 members agreed with this statement, 1 member abstained.

Most of the current studies show that there is no benefit to
performing debridement within 6 hours of injury (except for
highly contaminated, compartment syndrome and arterial
injury) compared with 24 hours in terms of infection, time
to union, non-union rates, number of surgical procedures,
admissions, time in hospital, time to weight bearing,
walking speed and time to return to work?”. Most of the
current evidence suggests no difference in major infective
complications between 12 hours and 24 hours®.

9. Before prepping and draping the patient, contamination
is removed with at least 5L, of tap water. At debridement
all devitalised soft tissue and bone should be removed, both
bone ends exposed, further irrigation with at least 2 L of]
sterile fluid.

15 members agreed with this statement, 1 member abstained.

The type of fluid and whether to use pulse lavage remains
controversial®®, but the panel agreed that high volumes atre
crucial. A Cochrane review argued that there is no evidence
that the use of tap water for acute wounds increases infection,
and actually might decrease it*°.

10. Photographs of the wound should be taken at first
presentation to the health facility and after debridement.

16 members agreed with this statement.

Patient  confidentiality should be maintained and
photography should be undertaken within the framework of
national guidelines for health information. Different health
technologies are being developed to improve compliance
with storing photographs securely®.

11. Once debridement is complete any further procedures
(e.g. external fixation) carried out at that same sitting should
be regarded as clean surgery; ie. there should be fresh
instruments and a re-preparation and draping of the limh
before proceeding.

16 members agreed with this statement.

This guideline was not controversial and quickly agreed by
all panel members.
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12. Clean grade I fractures should be closed primarily.

Grade II fractures should be left open and closed within
72 hours.

Grade III A & B fractures should be left open and referred
to the nearest central hospital within 24 hours to enable
wound closure or flap within 72 hours. This should include
a letter and before and after debridement photographs to
the receiving surgeon.

15 members agreed with this statement, 1 member abstained.

Grade I injuries, after debridement, can be safely closed with
simple sutures and internal fixation with low rates of infec-
tion*’. Definitive soft tissue coverage within 3 days is associ-
ated with decreased infection and increased levels of fracture
union® . For complex fractures such as Gustilo III A & B
fractures, the evidence suggests that these should be man-
aged in specialist centres where designated multidisciplinary
teams with sufficient case volume and expertise are available

to focus on these injuries™.

13. Long bone grade I11 A & B fractures should be stabilised
with an external fixator at the time of debridement. In somd
cases, an orthopaedic surgeon may use internal fixation.

16 members agreed with this statement.

The panel agreed that an external fixator should be applied
when immediate wound cover and definitive stabilisation
is not possible at debridement. Exchange from an external
fixator to internal fixation, if undertaken, should be done as
soon as possible. Internal fixation is safe if there is minimal
contamination and it is done by an orthopaedic surgeon who
can cover the wound with soft tissue at the same time as in-
sertion of the implant™.

14. Definitive internal stabilisation should only be carried
out when it can be immediately followed with definitive
soft tissue cover. Approximation sutures over exposed bong
should not be done.

16 members agreed with this statement.

All members agreed that internal stabilisation should only
be carried out when soft coverage is possible™. It was also
noted that approximation sutures have been seen in Malawi
and should not be done as they frequently cause ischaemia.

15. Immediate amputation, except in life-threatening
emergency, should not be undertaken without consultation
with another surgical colleague.

eyl.

Primary amputation may be required as damage-control
surgery for conditions such as uncontrollable haemorrhage,
resuscitation or prolonged crush injuries. Eatly (within 48
hours) amputation may be appropriate for an unsalvageable
limb. This decision should be taken by two surgeons not
only so that the patient and their family feel reassured that a
second opinion has been sought, but also for the operating
surgeon to confirm their irreversible decision.

16. Patients should receive an explanation about their injury.
the treatment and their functional outcome.

16 members agreed with this statement.

This statement implies that if the patient is a minor, their
parents/guardian should be counselled. The patient must be
advised regarding the serious nature of their injury and given
expectations of prognosis and treatment in a way that they
can understand.

17. Written notes in the medical records should provide
evidence of the application of these guidelines.

16 members agreed with this statement.

Most of these guidelines should be documented in the
medical notes as part of good medical practice, but all
members agreed that this should be reiterated for the
guidelines to be audited in the future.

Limitations

Firstly, our consensus group did not include members who
work in district hospitals. This could limit the applicability
of these guidelines to the district hospital setting; however,
our panel members had experience in visiting district hospi-
tals. District hospitals manage 80—90% of the orthopaedic
clinical workload in Malawi”. Others have shown that ATLS
training is currently sub-optimal in district hospitals, with
less than 50% of front line trauma care providers receiving
training in district hospitals®. Nevertheless, our guidelines
were validated at the MOA AGM, which consists mostly of
orthopaedic clinical officers working in district hospitals.
Secondly, this study was not able to comment on the avail-
ability of resources and the clinical knowledge of provid-
ers. Others have recently suggested a list of essential fracture
and orthopaedic equipment for district and tertiary cen-
tres”. In Malawi, the current capacity of hospitals to man-
age traumatic injuries is significantly limited, with only 20%
of district and 49% of referral hospitals reporting adequate
instruments for the surgical treatment of fractures”. Even
electricity and running tap water may be limited as central
and district hospitals experience a period of no running tap
watet®. The guidelines aim to provide a realistic standard to
aspire to in Malawi. It is hoped that the auditing of these
standards in hospitals can be used as evidence for mobilisa-
tion of orthopaedic equipment and infrastructure to where
it is most needed.

Thirdly, district hospitals commonly rely on general surgeons
and OCOs to perform orthopaedic operations*'. Training
non-specialists like general surgeons and OCOs in open
fracture management is critical to improving care delivery.
Efforts should focus on continuing medical education in
Malawi aimed at OCOs, particularly at events such as the
MOA AGM. We included orthopaedic clinical officers and
a microbiologist but did not include general or plastic sur-
geons. When revising these guidelines in the future, input
and teaching from general surgeons and plastics surgeons
would be valuable.

Finally, implementation of these guidelines will be key to
ensure they have an effect on patient outcomes. Indeed,
surgical bundles can be implemented in low-income coun-
tries to improve patient outcomes**. Dissemination of the

guidelines should be accompanied by education, training and
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AO Alliance consensus group (16 members and 2 moderators)

Region Hospital Name Role Experience of Active in
treating open Malawi
fractures

Northern Muzuzu Central Hospital Dr Boston Munthali Orthopaedic >10 years Y

consultant
Central government
hospital, Mzuzu, 322 beds,
catchment population 1.7
million
Central Kamuzu Central Hospital Dr Leonard Banza Orthopaedic|>10years Y
consultant
Central government
hospital, Lilongwe (capital),
800 beds, catchment
population 4 million
Mr George Manjolo Senior OCO >10 years Y
Mr Mabvuto Chawinga Senior OCO >10 years Y
Mr Precious Kamange Malawi  project | NA Y
officer
Southern Zomba Central Hospital Dr Olaf Bach Orthopaedic|>10years Y
consultant
Central government
hospital, Zomba, 600 beds,
catchment population 4
million
Queen Elizabeth Central | Mr Master Yesaya Senior OCO >10 years Y
Hospital
Central government
hospital, Blantyre, 1000
beds, catchment population
1 million
Mr Chris Ngulube Senior OCO >10 years Y
Dr Jes Bates Orthopaedic >10 years Y
consultant
Dr Linda Chokotho Orthopaedic >10 years Y
consultant
Dr Chiku Mpanga Orthopaedic > 10 years Y
consultant
Ms Jana Schweder Visiting NA N
medical intern
CURE Hospital Malawi Ms Forcina Mdala Theatre matron | >10 years Y
Orthopaedic
non-governmental
organisation, 58 beds
Dr Sam Maina Orthopaedic >10 years Y
consultant
Dr Nicholas Lubega Orthopaedic >10 years Y
consultant
International AO Alliance Dr Claude Martin Orthopaedic >15 years (other | N
consultant and low-income
managing countries)
director
Prof Jim Harrison (non- Orthopaedic >10 years N
voting) consultant and
associate
professor
feedback®. As these guidelines are implemented, it is hoped  Conclusions

they will be refined as challenges will be encountered. These
guidelines are merely a starting point for discussion and up-
dating. We would encourage each department to audit their
practice against these guidelines and share their findings lo-
cally and nationally.

We provide a multiprofessional agreement statement on the
management of open fractures in Malawi. Key messages are
summarised in Appendix A and include eatly intravenous
antibiotics, initial debridement at least within 24 hours and
definitive soft tissue coverage within 72 hours of healthcare
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facility presentation. We hope application of these standards
and guidelines will help improve the management of this
devastating injury in Malawi. We encourage units to audit
their performance against the standards in their ongoing ef-
forts to improve patient care.
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P
B MOA/AOQ Alliance Guidelines and Standards: @ A ance
ASSOCTATION open fracture management

These guidelines are for all patients with open fractures of long bones, hind foot or midfoot (excluding
hand, wrist, forefoot or digit). Grading refers to the Gustilo-Anderson classification.
1) Primary (A,B,C assessment) and secondary survey, according to ATLS/PTC, should precede

the treatment of open fractures.

2) Intravenous prophylactic antibiotics should be administered as soon as possible and at least
within 1 hour of presentation to the health facility:

a) Intravenous Ceftriaxone (at appropriate doses for age and weight)

b) Alternatively, oral Doxycline & intravenous Gentamicin (if no Ceftriaxone is available)

c) For grossly contaminated wounds, in addition, administer intravenous Metronidazole

d) If none available, give the most appropriate available antibiotics

3) The examination of the injured limb should include assessment and documentation of the
vascular and neurological status. This should be repeated systematically, particularly after
reduction manoeuvres and/or the application of splints or casts.

4) Grade lll C fractures with an ischaemic limb should be discussed immediately with the central
hospital by telephone with a view to immediate referral when appropriate.

5) The limb must be re-aligned and splinted or casted before transfer to the ward or another health
facility.

6) Prior to formal debridement the wound should be exposed only to remove gross contamination
and to allow photography, then dressed with a sterile saline-soaked gauze.

7) Washouts outside the operating theatre environment are not indicated and patients should be
prepared for debridement under spinal or general anaesthetic.

8) Debridement should be performed, under general or spinal anaesthetic, using fasciotomy lines
for wound extension where possible:

a) Immediately for highly contaminated wounds (agricultural, aquatic, sewage) or when there
is an associated vascular compromise (compartment syndrome or arterial disruption
producing ischaemia).

b) Within 12 hours of presentation to hospital for grade Il & Il fractures

c) Within 24 hours of presentation to hospital for grade | fractures

9) Before prepping and draping the patient, contamination is removed with at least 5L of tap water.
At debridement, all devitalised soft tissue and bone should be removed, both bone ends
exposed, further irrigation with at least 2L of sterile fluid.

10) Photographs of the wound should be taken at first presentation to the health facility and after
debridement.

11) Once debridement is complete any further procedures (e.g. external fixation) carried out at that
same sitting should be regarded as clean surgery; i.e. there should be fresh instruments and a
re-prep and draping of the limb before proceeding.

12) a) Clean grade | fractures should be closed primarily
b) Grade Il fractures should be left open and closed within 72 hours
c) Grade lll A & B fractures should be left open and referred to the nearest central hospital

within 24 hours to enable wound closure or flap within 72 hours. This should include a letter
and before & after debridement photographs to the receiving surgeon

13) Long bone Grade IIl A & B fractures should be stabilised with an external fixator at the time of
debridement. In some cases, an orthopaedic surgeon may use internal fixation.

14) Definitive internal stabilisation should only be carried out when it can be immediately followed
with definitive soft tissue cover. Approximation sutures over exposed bone should not be done.

15) Immediate amputation, except in life-threatening emergency, should not be undertaken without
consultation with another surgical colleague.

16) Patients should receive explanation about their injury, the treatment and their functional
outcome.

17) Written notes in the medical records should provide evidence of the application of these
guidelines.
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