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AbsTrACT
Introduction The evolution of medical practice is 
resulting in increasing subspecialisation, with head, 
face and neck (HFN) trauma in a civilian environment 
usually managed by a combination of surgical specialties 
working as a team. However, the full combination of HFN 
specialties commonly available in the NHS may not be 
available in future UK military-led operations, necessi-
tating the identification of a group of skill sets that could 
be delivered by one or more deployed surgeons.
Method A systematic review was undertaken to iden-
tify those surgical procedures performed to treat acute 
military head, face, neck and eye trauma. A multidiscipli-
nary consensus group was convened following this with 
military HFN trauma expertise to define those procedures 
commonly required to conduct deployed, in-theatre HFN 
surgical combat trauma management.
results Head, face, neck and eye damage control 
surgical procedures were identified as comprising 
surgical cricothyroidotomy, cervico-facial haemorrhage 
control and decompression of orbital haemorrhage 
through lateral canthotomy. Acute in-theatre surgical 
skills required within 24 hours consist of wound debride-
ment, surgical tracheostomy, decompressive craniectomy, 
intracranial pressure monitor placement, temporary facial 
fracture stabilisation for airway management or haemor-
rhage control and primary globe repair. Delayed in-theatre 
procedures required within 5 days prior to predicted evac-
uation encompass facial fracture fixation, delayed lateral 
canthotomy, evisceration, enucleation and eyelid repair.
Conclusions The identification of those skill sets 
required for deployment is in keeping with the General 
Medical Council’s current drive towards credentialing 
consultants, by which a consultant surgeon’s capabilities 
in particular practice areas would be defined. Limited 
opportunities currently exist for trainees and consultants 
to gain experience in the management of traumatic 
head, face, neck and eye injuries seen in a kinetic combat 
environment. Predeployment training requires that the 
surgical techniques described in this paper are covered 
and should form the curriculum of future military-spe-
cific surgical fellowships. Relevant continued professional 
development will be necessary to maintain required clin-
ical competency.

InTroduCTIon
Wounds sustained from ballistic and blast trauma 
in the military environment are challenging to 

manage due to energy transfer, potential contami-
nation and inconsistencies in the resources available 
to the treating surgeon. This is compounded in the 
head, face and neck (HFN) region by the complex 
regional anatomy and a requirement to optimise 
functional, physiological, aesthetic and psycho-
logical outcomes. In the UK, such wounds are 
usually managed in civilian major trauma centres 
(MTCs), where multiple surgical specialties are 
available and can complement each other in terms 
of their skill sets. There has been a drive within the 
Defence Medical Services (DMS) to place military 
surgeons within MTCs to optimise their knowl-
edge in treating trauma.1 In conflicts during the 
20th and early 21st centuries, military field hospi-
tals were sometimes manned by a ‘head and neck 
team’, highly reflective of civilian practice. These 
teams included ear, nose and throat, maxillofacial, 
neurosurgeons, ophthalmic surgeons and plastic 
surgeons.

The management of acute injuries to the HFN 
region on operations is described within the 
concept of the Operational Patient Care Pathway.2 
This is a single and coherent end-to-end healthcare 
system, operating from point of injury to treatment 
within the UK following evacuation. It encom-
passes the concepts of immediate care, damage 
control surgery (DCS) and in-theatre surgery.2 

Key messages

 ► Head, face and neck (HFN) trauma in a 
civilian environment is usually managed by a 
combination of surgical specialties working as 
a team.

 ►  Such a combination of HFN specialties  may 
not be available in future UK military-led 
operations, necessitating the identification of 
a group of skill sets that could be delivered by 
one or more deployed surgeons.

 ► The identification of those skill sets required 
for deployment is in keeping with the General 
Medical Council’s current drive towards 
credentialing consultants.

 ►  This paper describes a multidisciplinary 
consensus agreement on those skills required 
to treat HFN trauma in the deployed military  
environment. 

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://m

ilitaryhealth.bm
j.com

/
J R

 A
rm

y M
ed C

orps: first published as 10.1136/jram
c-2017-000881 on 10 January 2018. D

ow
nloaded from

 

http://www.ramcassociation.org.uk
http://jramc.bmj.com
http://crossmark.crossref.org/dialog/?doi=10.1136/jramc-2017-000881&domain=pdf&date_stamp=2018-05-07
http://militaryhealth.bmj.com/


134 Breeze J, et al. J R Army Med Corps 2018;164:133–138. doi:10.1136/jramc-2017-000881

Consensus statements

Immediate care is that provided by medics in the field or on 
warships and in terms of the HFN region comprises interven-
tions such as emergency cricothyroidotomy and haemostatic 
dressings for penetrating wounds. DCS is the concept by which 
‘patients are rapidly assessed, life-saving resuscitation under-
taken and only abbreviated surgery performed’.3 4 DCS is a 
component of damage control resuscitation (DCR), which is ‘a 
systemic approach to major trauma combining the <C> ABC 
(catastrophic bleeding, airway, breathing, circulation) paradigm 
in order to minimise blood loss, maximise tissue oxygenation 
and optimise outcome’.5 The Operational Patient Care Pathway 
provides a planning metric that suggests such DCS procedures 
take ‘up to one hour but certainly less than two’.2 ‘In-theatre’ 
surgical procedures comprise those that ‘halt physiological dete-
rioration to allow safe evacuation to a definitive care facility’, as 
well as ‘appropriate definitive surgery for patients ineligible for 
evacuation out of theatre’.4 6

As part of the Strategic Defence and Security Review (SDSR), 
the Surgeon General in 2014 set out his vision for the compo-
sition of the DMS in the year 2020. It predicted ‘changes 
in the size, structure, and composition of the DMS that are 
needed in response to recent advances in military medicine, the 
changing nature of contemporary conflict and current financial 
constraints’.7 A requirement for highly mobile medical facilities 
was identified, which will in turn necessitate rationalisation of 
those clinicians capable of providing that care. Therefore, only 
one or two of the surgical specialties previously described as 
comprising the head and neck team are likely to be present at 
any one time. In addition, the rapid timelines achieved and the 
deep and reactive logistic support available at the end of the 
most recent conflict in Afghanistan are less likely to be achieved 
during future conflicts. Hence, surgeons may be expected to 
manage patients for a longer period prior to evacuation, which 
for planning purposes can be defined as up to 5 days. The aim 
of this review and consensus group was to identify those surgical 
skills required for the acute management of combat injuries to 
the HFN region in a deployed military environment.

MeThod
A systematic review of the literature published between 1 January 
2001 and 31 December 2015 was undertaken using the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses 
methodology to identify those surgical procedures necessary to 
manage head, face, neck and eye trauma in the deployed military 
environment.8 A search was made of web-based, online databases 
comprising PubMed, Web of Science, Medscape and Google 
Scholar. The following keywords were used: military, austere, 
damage control surgery, head, brain, ocular, eye, maxillofacial, 
face, cervical and neck. Only primary sources were included and 
the searches were confined to papers in the English language. 
Papers unrelated to the treatment of military personnel were 
excluded. The abstract of each article was reviewed and relevant 
articles were retrieved or copied in full for further evaluation, 
including a search of their bibliographies. This was followed by a 
multidisciplinary working group that aimed to achieve consensus 
regarding which skills are required at each point in the Opera-
tional Patient Care Pathway.

Procedures were subdivided by the clinical distinctions 
between DCS and ‘In-theatre surgery’. The time planning guide-
lines described in the Operational Patient Care Pathway for 
in-theatre surgery were expanded so as to be reflective of the 
potentially protracted evacuation timelines in future conflicts.2 
The following definitions were used.

damage control surgery
Surgical procedures that need to be performed in order to halt 
progression of imminent life-threatening, limb-threatening and 
sight-threatening conditions.

In-theatre surgery
Surgical procedures that take place as part of ongoing injury 
management outside of immediate life, limb or sight salvage. 
Such surgical procedures halt physiological deterioration to 
allow safe evacuation to a definitive care facility.

resulTs
Papers that identified potential training requirements for 
managing acute military head, face, neck and eye injuries3 9–57 
are shown in Figure 1. One systematic review was identified that 
discussed military facial bony, soft tissue and cervical vascular 
injuries using DCS principles.3 Three papers pertaining to DCS 
procedures were identified.38 39 41

head and intracranial surgery
Scalp lacerations should be appropriately debrided and may be 
closed. Scalp lacerations potentially contributing to haemody-
namic instability require management as part of DCS.3 The need 
to be able to perform decompressive surgery for blunt traumatic 
brain injury (TBI) is based on civilian guidelines and is premised 
on diagnosis with appropriate cross-sectional imaging, and 
appropriate decision-making skills, as not all blunt TBIs need 
surgery. Two existing and pertinent key performance indicators 
were identified within the UK DMS pertaining to head and intra-
cranial surgery: the debridement of penetrating head injury and 
closure within 6 hours, and decompressive craniectomy for blunt 
TBI being performed within 4 hours of injury.28

The concept of damage control neurosurgery (DCNS) was 
described by Rosenberg.26 27 42 Two key factors felt to contribute 
to a better outcome after a severe brain injury were the preven-
tion of secondary brain injury and evacuation of intracranial 
haematomas. The author points out that any surgery to remove 
compression (even if not a complete evacuation) was likely 
to be beneficial and therefore recommended craniectomy (as 
opposed to craniotomy) for non-neurosurgeons. The author also 
acknowledges the concern that such limited treatment may be 
complicated by cerebral swelling, but as a temporising tool it 
is considered effective. Teff described complications following 
decompressive neurosurgery having been performed by 
non-neurosurgeons while serving in Iraq.41 These included inap-
propriate surgery, wrongly sited craniotomies and other signif-
icant complications. This led to the development of a specific 
DCNS course for deployed American surgeons within Iraq, 
designed at teaching appropriate decision making, evaluation of 
CT scans, insertion of intracranial pressure (ICP) monitoring (to 
guide non-operative management) and subtemporal craniectomy 
to relieve brainstem swelling. This craniectomy was not seen as 
a definitive procedure, but again one to enable survival until 
further evacuation to a higher echelon of care.

Bell et al in their study of 408 postsurgical patients noted a 
paradigm shift in military surgery over the last 20 years.25 This 
was from a conservative or expectant attitude to severe wartime 
brain injury, to a rapid, far-forward aggressive and early decom-
pressive surgical approach in dealing with both blunt trauma 
and penetrating trauma. The clinical outcomes of such treated 
patients were expected to be devastating, but most patients 
achieved a GCS score of 4 or 5 at 6-month follow-up, which 
was much better than anticipated. Surgery was not always early 
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and it was noted some patients had their surgery once back in 
the continental USA. However, the risk of delayed deteriora-
tion, especially with long evacuation times meant there was a 
move to undertake surgery early in the majority of cases. The 
authors also noted the importance of early decision making 
and careful operative planning, including determining suitable 
sizes of bone flaps, early treatment of the anterior air sinuses 
and making use of Kempe’s incision. Ragel et al described the 
lessons of performing such wartime decompressive craniec-
tomies, highlighting their value in the safe transportation of 
patients and also recommended the use of Kempe’s incision in 
wartime cases.43 Ragel et al also published their 2-year expe-
rience from Bagram Airfield where they undertook 325 cases, 
of which 138 were craniotomies.44 The paper also commented 
on the low threshold for decompressive surgery, and while the 
exact breakdown of types of operation is not given, note should 
be made that the minor procedures included ventriculostomies 
and ICP monitor insertion. Multiple papers commented on 
the difficulties of managing neurosurgical patients over long 
retrieval distances.45–47 Having an adequate ‘reach-back’ service 
is highlighted by Dulou et al, including making use of surgical 
planning within a Role 4 environment and forwarding surgical 
plans electronically.47 Also noted is the use of moving appropri-
ately trained surgeons forward to the casualty on a need-to-treat 
basis.47

ophthalmic surgery
Lateral canthotomy with cantholysis is required to decompress 
retrobulbar haemorrhage within 2 hours of onset in order to 

prevent irreversible retinal ischaemia.48 A retrospective review 
of patients injured in terrorist events and conflict-related injuries 
treated in a military hospital in Turkey demonstrated ‘favourable’ 
visual outcomes in 58% of patients treated within 24 hours versus 
45% if surgery was performed after 24 hours, a dichomotous 
outcome difference of 13%.49 The use of fibrin glue for the repair 
of open globe injuries with small perforations was described in 
a small American case series.50 Intraocular foreign body removal 
can be delayed for a number of days, so long as primary repair 
is performed and adequate antibiotic cover is given.51 52 Both 
evisceration (by which all intraocular contents are removed 
while preserving the remaining scleral shell) and enucleation 
were described for irreparable ocular damage.29 32 50 51 53 Only 
a single case of sympathetic ophthalmia from both British and 
American operations in Iraq and Afghanistan was identified and 
was attributed to inadequate evisceration.54 Protection of pene-
trating eye wounds by secondary eye protection and delayed 
lateral canthotomy was recommended.36 37

neck surgery
A surgeon with skills capable of arresting cervical haemor-
rhage within 30 min of arrival at a Medical Treatment Facility 
is required.15 16 18 23 28 33 34 Surgical tracheostomy is required 
to provide a definitive airway, particularly when upper airway 
trauma or significant neck injury prevents conventional endo-
tracheal intubation.16 18–20 23 Pedicled flaps have been used as 
durable soft tissue coverage for local nationals being treated in 
the field hospital setting, but not for injuries to the head, face 
or neck.40 Free flaps to the face and neck area have been used 

Figure 1 The results of the literature undertaken using the Preferred Reporting Items for Systematic Reviews and Meta-Analyses methodology.8
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by American military surgeons and were described in three 
papers.55–57

Facial surgery
Mixed reports were found regarding management of facial soft 
tissue injury. Some British authors stated that wounds should 
be cleaned, decontaminated and repaired by delayed primary 
closure.11 16 18 However, a comprehensive review of all British 
military facial injuries identified that debridement and primary 
direct closure under antibiotic cover failed to show any cases of 
postoperative infection.12 The use of both internal and external 
fixation techniques for maxillofacial fractures was described by 
British and American military surgeons for the early management 
of ballistic wounds.9 10 17 18 While technique choice depended on 
the degree of comminution and contamination, mandible and 
midfacial fracture stabilisation was felt to be a necessary skill in 
order to reconstitute the anatomy that enables an individual to 
protect their own airway.17 18

dIsCussIon
Military HFN wounds can cause mortality and serious morbidity 
due to airway obstruction, cervical haemorrhage and the mass 
effect of intracranial haemorrhage.3 9–34 In addition, there is a 
risk to sight if an ocular injury is not managed appropriately. 
DCR and in-theatre surgical procedures were identified that 
should be performed on patients in the acute setting (Table 1). 
In-theatre surgery, for the purposes of this paper, has been subdi-
vided into those acute procedures required within 24 hours and 
those that can be delayed up to 5 days. This is a clinically useful 
distinction and reflects the extended evacuation timelines that 
may occur in future conflicts. The greatest areas of discussion 
within the literature appeared to be in the management of pene-
trating ocular injury, the management of intracranial injury and 
the use of internal fixation for facial fractures because of staffing 
and resource issues associated with optimal management of 
these conditions in the deployed setting.

Focusing first on ophthalmic injury, the management of pene-
trating ocular trauma requires recognition of the extent of injury 
and specific surgical techniques to effect appropriate repair. A 
civilian study within the NHS has suggested that delaying primary 
repair of penetrating ocular injury beyond 12 hours increases the 
risk of endophthalmitis. While there was no military or austere 
medical evidence to support this time frame,58 a military series 
showed that delaying primary repair beyond 24 hours was 
associated with a 13% higher incidence of poorer outcomes.49 

Primary globe repair within 24 hours should be the standard 
of care aspired to, although it is recognised that such expertise 
may not be immediately available (Table 1). Corneal gluing has 
a limited role for those correctly trained in its use for the repair 
of small, simple, isolated corneal wounds. Lid lacerations may 
occasionally be associated with injuries to the lacrimal drainage 
system and levator palpebrae superioris muscle. However, signif-
icant lid lacerations may be left for up to 1 week, so long as the 
cornea is protected from desiccation. In relation to unsalvage-
able ocular injury, evisceration may be indicated but enucleation 
rarely is. Evisceration should be performed where primary repair 
is not possible because of insufficient remaining ocular tissue, 
but this decision should be made in consultation with a surgeon 
competent to perform primary repair. Both enucleation and evis-
ceration can safely be delayed for up to 14 days if haemorrhage 
is controlled.

Without CT scanning, neurotrauma management is based 
around the debridement of open injuries and the creation of 
exploratory burr holes. Burr holes are generally reserved for 
patients with closed head injuries who are deteriorating, with 
localising neurological signs. Burr holes can be converted to a 
craniectomy to allow evacuation of haematomas, and in theory 
also to decompress the brain, enabling transfer for more defini-
tive surgery.27 41 If CT scanning is available, then treatment can 
be directed and refined, including the insertion of ICP moni-
toring devices and the performance of decompressive surgery. 
This may be a directed, limited decompression (craniectomy) in 
the first instance to allow evacuation of the patient to a neuro-
surgeon, or a larger unilateral or bilateral decompression to 
evacuate haematomas and/or reduce ICP at a later stage. It is 
important to note that, as well as knowing how to perform the 
technical aspects of any procedure, appropriate decision-making 
skills are essential, as non-operative management may be more 
appropriate. Decompressive cranial surgery is not a benign 
procedure and decisions should be made in conjunction with the 
anaesthetic or critical care team. Authors in the USA consider 
that there has been a paradigm shift in the treatment of TBI, 
from expectant care towards aggressive far-forward surgery with 
good outcomes.25 Both telemedicine and forward transfer of 
neurosurgeons as required have been used by the French Armed 
Forces to bridge the gap in managing TBI in the absence of 
neurosurgical expertise.47

There was a difference in the use of internal fixation to treat 
facial fractures in the acute setting between authors in the USA 
and the UK. A review of 35 British civilian hospitals in 2016 

Table 1 Suggested skill sets required for treating military head, face, neck and eye injuries based on the papers identified in this study

Damage control surgery Airway Surgical cricothyroidotomy

Haemorrhage Neck access, packing, vessel ligation, vessel repair, scalp lacerations

Eye injury Lateral canthotomy and cantholysis

Acute in-theatre surgery 
(<24 hours)

Airway Surgical tracheostomy

Soft tissue injury Debridement, cleaning and decontamination, packing, tension-free primary closure

Bone injury Stabilisation of grossly mobile facial bone fragments to protect the airway or control haemorrhage, debridement of open 
fractures to prevent infection, extraction of loose and damaged teeth to protect the airway

Eye injury Primary globe repair

Brain injury Limited decompressive craniectomy, debridement of penetrating wound, intracranial pressure monitoring*

Delayed in-theatre surgery 
(24 hours– 5 days)

Bone injury Stabilisation of facial fractures using intermaxillary fixation, external fixation or internal fixation

Soft tissue injury Serial debridement, delayed primary closure, contextually appropriate reconstruction, only if no higher echelon available

Eye injury Delayed lateral canthotomy, evisceration, enucleation, eyelid repair

Brain injury Formal decompressive craniectomy

*Dependent on diagnostic CT scanning being available.
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demonstrated that the mean time from injury to mandible frac-
ture internal fixation is currently 22 hours.59 However, this 
may not reflect some of the high energy transfer injuries seen 
secondary to ballistic injury. In an American field hospital in Iraq, 
a review of 241 mandible, midface and frontal bone fractures 
treated by internal fixation showed that 46% were treated prior 
to evacuation and none developed a postoperative infection.35 It 
has been the experience of British authors that internal fixation 
in ballistic injury should be delayed until 3–5 days after injury18; 
this would be an appropriate balance between potential infection 
and further tissue devascularisation, versus the need to stabilise 
bone fragments that may otherwise hamper the airway and nutri-
tion. Skills are required to stabilise (but not necessarily formally 
fix) facial fractures to enable self-maintenance of the airway and 
hence extubation when possible. This can rapidly free up valu-
able intensive care space and ensures that patients do not remain 
intubated for longer than is absolutely necessary. It may result in 
reduced equipment and medical manpower requirements during 
onward strategic or tactical ‘medevac’. However, in situations 
where aeromedevac is rapid (such as was seen in the mature 
Afghanistan conflict setting), then aeromedevac of severe facial 
injuries intubated and with unfixed fractures is appropriate.

The DMS 2020 review and SDSR 15 determined that in future 
UK military deployments a full ‘head and neck’ surgical team 
will likely be unavailable within a deployed medical treatment 
facility. The treatment of HFN wounds to a standard comparable 
with or above that achieved in the UK requires skill sets normally 
outside that of a single surgical specialty (Table 1). This suggests 
a requirement to extend the competencies of appropriate groups 
of surgeons, beyond those acquired during their civilian training, 
and crossing established surgical specialty boundaries. Such a 
dilemma has already been faced by recently accredited general 
surgeons, who lack the broad-based training of their predeces-
sors in vascular, thoracic, abdominal and urological surgeries 
due to changes in modern surgical training.60 61 Further work is 
required to identify the extent to which head and neck skills are 
transferable between disciplines. The ability to recognise indica-
tions for procedures and manage their complications is at least 
as important as acquiring procedural skills. The identification 
of those skill sets required for deployment is in keeping with 
the General Medical Council’s current drive towards creden-
tialing consultants, by which a consultant surgeon’s capabilities 
in particular practice areas would be defined.62 Credentialing is 
‘a process which provides formal accreditation of attainment of 
competences (which include knowledge, skills and performance) 
in a defined area of practice, at a level that provides confidence 
that the individual is fit to practise in that area’. In particular, 
credentialing will aim to recognise the particular capabilities of 
consultant surgeons over and above their Certificate of Comple-
tion of Training.

Limited opportunities currently exist for trainees and consul-
tants to gain experience in the management of those types of 
head and neck injury seen during combat operations, including 
those working in MTCs.63 Predeployment exercises with Euro-
pean nations,63 the Military Operational Surgical Training 
(MOST) course and other courses can go same way to mitigate 
the risk. Historically, there were separate neurosurgical and 
maxillofacial workshops which now form part of the MOST 
course. Two DCNS courses have recently been delivered sepa-
rately to MOST, recognising that MOST alone cannot cover the 
breadth and depth of the required decision-making. Short, labo-
ratory-based courses, however, cannot provide surgeons with 
all of the skills necessary to recognise indications for trauma-re-
lated procedures and to perform those procedures safely and 

competently.18 This skills and knowledge shortfall has become 
more acute with the planned loss of neurosurgery, otolaryn-
gology and ophthalmic surgeons from regular DMS liability. The 
required level of competency can only be achieved by extended 
training and regular practice of the skills required by trainers 
and trainees with a commitment to the providing deployed 
medical care. Identification of training requirements for military 
surgeons, as well as maintaining skills for established consul-
tants, is essential to ensure that the deployed team achieves these 
competencies.64 65 Potential solutions may include the establish-
ment of tailored military HFN training or the development of 
military-specific surgical fellowships such as exist in the USA. 
Clearly articulating the need for ongoing training could be 
reflected in individual consultant job plans and could maintain 
operational effectiveness despite the changing nature of contem-
porary conflict and within current financial constraints.66 Finally, 
surgeons within individual specialties have varied competencies. 
Intelligent tasking to deploy individuals with complementary 
abilities, if feasible, could mitigate potential competency gaps.
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