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Introduction

The Trauma Working Groups of the Academic Department
of Military Surgery & Trauma (ADMST) were established to
examine published evidence, gain cross specialty consensus, and
establish recommendations to inform an evidence based military
surgical practice. The Torso Trauma Working Group (TTWG)
met on 2" February and 12 May 2011, to discuss the selective
non-operative management of abdominal injury in the military
setting. The members of the TTWG are listed at the end of this
paper, as are those present for the initial meeting. This report
summarises the recommendations and has been refined to obtain
a consensus view via email.

Background and Aim

The selective non-operative management of blunt abdominal
solid organ injury and abdominal stab wounds is generally
accepted, at least in the civilian setting [1]. The selective
management of ballistic injury is more contentious, particularly
in the military setting. There is, however, evidence that selective
non-operative management of ballistic injuries is being practiced
by military surgeons on deployment [2-4], and few would argue
that torso fragmentation injuries confined to the subcutaneous
tissues, with no evidence of cavitary penetration on cross-
sectional imaging, require only local debridement, rather than
laparotomy or thoracotomy.

This consensus statement is intended to provide guidance on
the use of selective non-operative management in the military
setting. It is not intended to be a protocol, and the TTWG
accepts that the utilisation of this paradigm will depend on injury
patterns, operational tempo, deployed facilities, and surgeons’
training and experience. This document is furthermore not
intended to promote the use of non-operative management, but
to support those surgeons who wish to employ this strategy, in the
small number of casualties in whom it may be feasible.

Rationale

The aim of selective non-operative management of abdominal
injury is to prevent morbidity, by minimising the number of
patients undergoing non-therapeutic laparotomy, and the number
of missed injuries and delayed interventions, whether therapeutic
or not.
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Ballistic Abdominal Injury

Until the 1990s, all ballistic abdominal injuries were treated with
“mandatory laparotomy”, based on a perception that the risk of
intra-abdominal injury was high, and the risk of complications
relating to non-therapeutic laparotomy low. This is incorrect.
In civilian practice, the incidence of unnecessary laparotomy
ranges from 14-47%, depending on the denominator applied
[5-13]. Non-therapeutic laparotomy is not a benign procedure:
9-26% of patients develop complications [14-16], and although
long-term problems such as adhesive obstruction and incisional
herniae are difficult to evaluate in the trauma population, they
are well recognised [15,17]. Complications increase the length
of hospital stay [12,13,15,18], and non-therapeutic laparotomy
is approximately $10,000 more expensive than non-operative
management [12]. There appears to be a reasonable argument
for the selective non-operative management of ballistic injuries
in civilian practice, and the Eastern Association for the Surgery of
Trauma has recently published practice management guidelines to
assist surgeons in implementing this strategy [19].

Blunt Abdominal Solid Organ injury

The non-operative management of blunt splenic injury was
pioneered by paediatric surgeons [20], and subsequently
extrapolated to adult practice. Approximately 60-80% of blunt
splenic injuries are amenable to non-operative management
[21], with reported success rates ranging from 83-95% [20,22-
25]. In the civilian setting, all grades of splenic injuries have
been successfully treated non-operatively, but it is recognised
that higher grades, as well as the volume of haemoperitoneum
and age, are important predictors of failure [26,27]. Following
the success of non-operative management of blunt splenic
injury, the contemporary management of blunt hepatic injuries
has also migrated towards non-operative management [28].
Eighty six percent of blunt hepatic injuries are now managed
non-operatively [29,30], with reported success rates of 85-98%
[21,31-33]. As with blunt splenic trauma, there are reports of
successful non-operative management of all grades of blunt liver
injury, but increasing grade of injury is similarly associated with a
higher failure rate and incidence of complications [31-33], such
as delayed haemorrhage, hepatic abscess and biloma.

Failure

Failure of non-operative management may be due to persistent
or recurrent bleeding from known solid organ injuries, or due to
unrecognised hollow viscus injury. The natural history of failed
non-operative management of blunt and penetrating injuries
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differs. The anatomical disruption to abdominal solid organ
injuries caused by blunt force trauma is presumably different
from that caused by a projectile, and these differences manifest
as different rebleeding risks. It is possible that failure after non-
operatively managed ballistic injury is due to persistent bleeding,
whereas late haemorrhage after non-operatively managed blunt
trauma represents a new event. In non-operatively managed
ballistic injury, failure due to bleeding almost always occurs early
[6,9,12,13,34-38]. In contrast, bleeding after non-operatively
managed blunt solid organ injury may occur up to several days
later [27,30,39-43]. In a large study of nearly 1500 adult trauma
patients by the Eastern Association for the Surgery of Trauma,
the overall failure rate was 11%. Almost two thirds of failures
occurred within 24 hours of admission, but 8% failed nine
days or later after injury [43]. A further study, of 2300 splenic
injury patients of all ages, found that 12% failed non-operative
management more than five days from the time of the injury [27].
These findings have important implications for management,
particularly in the deployed military setting.

Hollow viscus injury is relatively rare following blunt abdominal
trauma, but should of course always be considered. An isolated
injury to the liver or spleen has a 7% risk of being associated
with a hollow viscus injury. Combined injuries are associated with
disproportionately higher risks [44]. Missed hollow viscus injury
is the Achilles’ heel of non-operative management of ballistic
injury, and the cause of most failures. The risk of failure declines
with time from injury, and almost all missed injuries present
within 48 hours of wounding.

The likelihood of successful non-operative management is
proportional to the extent of the injury. In blunt abdominal
solid organ injury, the risk of haemostatic failure is related to
injury grade (although the relationship is not straightforward)
and factors such as volume of haemoperitoneum and presence of
contrast extravasation. There are no data on such a relationship
in ballistic injury, although it seems likely that it exists. Similarly,
the risk of missed hollows viscus injury is also presumably related
to injury extent: A patient with a tangential fragmentation
injury confined to the subcutaneous tissues is very unlikely to
harbour “missed injuries”. In contrast, a patient with a gunshot
wound to the liver, even when the trajectory is deemed low-risk
for hollow viscus involvement, is more likely to fail — but also
has the most to gain.

Tactical Considerations

The decision to manage a patient non-operatively must accord
with the current and projected tactical situation. In particular,
current and projected clinical workflows must not threaten
frequency of consultant review of patients selected for non-
operative management, or detract from the ability of named
consultant staff to intervene and schedule the “failing” patient for
laparotomy if required. Similarly, the bed-state and ability of the
Role 3 must be consistent with the potential “hold” requirement
for patients selected for non-operative management. As such,
SNOM is likely to be less practical at Role 2 or in other resource
constrained circumstances, even when other requirements (such
as cross-sectional imaging) are in place.

Terminology

“Non-operative management (of abdominal injury)” refers to the
clinician’s explicit decision not to explore a patient’s abdomen
(ie. perform laparotomy), unless there is a change in the patient’s
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condition. In the context of ballistic injury, this is somewhat
of a misnomer, as patients may still require and undergo
extraperitoneal procedures, such as wound debridements, or
delayed laparoscopy, when there is concern about the integrity of
the left hemidiaphragm. However, for the sake of consistency, and
because alternatives which make this distinction are cumbersome,
the original term has been retained throughout the literature, and
in this article.

Non-operative management commences after initial clinical
assessment and imaging has been completed. The decision
to proceed to cross-sectional imaging, rather than directly to
operation, does not constitute an attempt at non-operative
management. “Failure of non-operative management” is defined as
any unplanned “delayed intervention”, operative or percutaneous,
therapeutic or non-therapeutic. A “negative laparotomy” is an
exploration which revealed no injuries at all. A “non-therapeutic
laparotomy” is defined as either a negative laparotomy, or an
abdominal exploration which revealed injuries which required
no surgical treatment. A “missed injury” is an injury which was
diagnosed late, usually leading to delayed intervention.

Strength of Available Evidence

There is relatively little published evidence relating to the practice
of non-operative management in the deployed military setting.
The consideration of this strategy in military surgical practice is
recent, and due to changing injury patterns during recent conflicts,
the availability of cross-sectional imaging on deployment, and
the application of civilian trauma surgical paradigms to the
military patient. The following recommendations are therefore
based on extrapolation from civilian data, where applicable, and
expert opinion, and thus do not have the strength of a guideline
or protocol.

Recommendations

1. Non-operative management should be considered in
patients in whom there is no need for immediate operative
intervention

Injuries caused by military munitions differ from civilian
injuries, but there does not appear to be an inherent reason
why the benefits of non-operative management should not
extend to selected military patients. However, the TTWG
acknowledge that the number of military casualties with
abdominal injuries — irrespective of whether inflicted by
blunt or ballistic trauma — who could be managed non-
operatively is small. As in civilian practice, and regardless of
the mechanism of injury, non-operative management should
only be considered in the absence of indications for operative
intervention.  Persistent  haemodynamic  compromise,
indicating the need for surgical control of haemorrhage,
and peritonitis are absolute contraindications to attempting
non-operative management. The presence of a decreased
level of consciousness, in contrast, whether due to injury
or therapeutic interventions, is a relative contraindication.
Surgeons must therefore conduct a comprehensive
assessment, taking into account clinical examination findings
as well as other parameters, such as lactate levels and base
deficit, which may indicate hypoperfusion. There may be a
role for parameters such as the shock index in identifying

relevant patients [45,46], but this requires further study.
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The higher incidence of late haemostatic failure in patients
with blunt splenic injury, and the unclear relationship with
injury grade, makes it harder to recommend non-operative
management for blunt solid organ injury in the military
setting. In such patients, non-operative management may be
considered, but only if facilities for continuous observation,
as well as intervention, are available — for example, in local
facilities — or the injury is of a very minor degree.

2. The availability of computed tomography scanning
is an absolute requirement for selective non-operative
management

High-quality computed tomography imaging, and expert,
timely reporting, is a pre-requisite for selective non-
operative management [2,19,47-51]. Selective non-operative
management should not be considered if CT is not available.
CT scans should be performed with intravenous contrast, but
there is no need for the routine use of oral or rectal contrast.

3. CT images should be reviewed jointly by a consultant
trauma surgeon and consultant radiologist, to assess the
likelihood of an injury requiring surgery being present

This assessment should take into account both indirect
signs, such as the presence of extraluminal gas and — in
ballistic trauma — the presumed trajectory of the missile,
and direct signs of organ injury, such as the presence of
contrast extravasation, mesenteric stranding and bowel wall
thickening, and the location of the projectile, if applicable.
In many instances, this assessment will be straightforward.
In more complex cases, and particularly following ballistic
injury, when the peritoneum and/or retroperitoneum has
been breached, clinicians should attempt to quantify the
probability of an unrecognised hollow viscus injury, and the
likelihood of solid organ injury requiring surgical haemostasis.

4. The decision to manage a patient non-operatively must
be explicit

The decision to manage a patient non-operatively must
be explicit, and documented in the patients records. The
entry should state that there are no clinical or radiological
contraindications to attempting non-operative management,
and include triggers for re-evaluation of the appropriateness
of non-operative management.

5. Patients with ballistic injuries who are managed
without laparotomy may still require debridement of
superficial wounds

Patients with extraperitoneal wounds and patients with
intra-abdominal injuries which are not deemed to require
laparotomy may still require debridement of superficial
wounds, to prevent infectious complications. Injuries
inflicted by military munitions are characterised by high
energy transfer, typically resulting in highly contaminated and
necrotic wounds. Civilian gunshot wounds, in contrast, are
often caused by small calibre handguns, which impart little
energy, result in little contamination, and often require no
surgical treatment at all. It therefore stands to reason that the
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external parts of otherwise non-operatively managed military
wounds should be treated like other military wounds, and
carefully debrided and left open. This strategy is supported by
the TTWG, although it is conceivable that military wounds
which are amenable to non-operative management actually
represent low energy transfer injuries, from missiles at the
end of their trajectory.

6. Non-operatively managed patients should be cared for
in a clinical area appropriate to the complexity of their

injury

Patients with uncomplicated injuries can be cared for in a
normal ward, whereas patients with complex injuries are more
appropriately cared for in the intensive care unit. Similarly,
the type of monitoring (frequency of vital sign recordings,
invasive blood pressure monitoring) should also reflect the
complexity of the injury.

7. Patients with non-operatively managed solid organ
injury should be observed for 48hrs before aeromedical

evacuation or discharge

Failure of non-operative management may be due to
persistent or recurrent bleeding from known solid organ
injuries, or due to unrecognised hollow viscus injury. After
ballistic injury, the risk of failure declines with time from
injury, and virtually all unrecognised injuries present within
48 hours of wounding. As expected, later failures are almost
always due to hollow viscus injuries, and do not present
with haemodynamic compromise [6,9,12,13,34-38]. In
contrast, failure due to unrecognised hollow viscus injury is
uncommon after blunt trauma. However, late haemostatic
failure is more common.

In patients with blunt abdominal solid organ injury
requiringacromedical evacuation, non-operative management
should only be considered when the injuries are minor, and
the responsible consultant surgeon is confident that further
haemorrhage is very unlikely. This decision should take into
account injury grade and morphology, associated injuries,
duration and mode of acromedical evacuation, and the
presence and volume of haemoperitoneum. Prediction of
bleeding risk is notoriously difficult, and there is insufficient
evidence to support a more precise statement.

In non-operatively managed patients with ballistic injury,
the TTWG agreed that a 48 hour period of observation
prior to aeromedical evacuation or discharge should ensure
that essentially all failures are detected. Furthermore, any
failures presenting after this time are unlikely to be due to
haemorrhage.

8. Non-operatively managed patients should be reassessed
clinically at least twice per day

Non-operatively managed patients should be reassessed
clinically at least twice daily, with regards to haemodynamic
status, which may indicate failure of non-operative
management of solid organ injury, and development of
symptoms and signs which indicate a missed hollow viscus
injury. These reassessments should ideally be conducted by
the consultant surgeon who saw the patient on admission,
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and who made the decision the manage to patient non-
operatively. More frequent reassessments may be indicated in
patients with complex injuries.

9. Non-operatively managed patients do not require
bedrest

There is no specific evidence that bedrest increases the
likelihood of successful non-operative management following
ballistic injury. There is, however, evidence that the timing of
mobilisation of patients with blunt solid organ injuries does
not contribute to delayed haemorrhage requiring laparotomy
[52]. The TTWG consensus is that patients should be
mobilised as able.

10. Strategies for thromboembolism prophylaxis should
be based on early mobilisation and mechanical methods

‘There is recent evidence, from a small but well-conducted
retrospective  study, that thromboembolism prophylaxis
with low molecular weight heparin does not increase the
failure rate of non-operative management, or the transfusion
requirements of non-operatively managed patients [53].
Thromboembolism risk should therefore be assessed on
an individual basis, and managed with a combination of
chemical and mechanical means, as deemed appropriate
by the consultant in charge, and — where possible — early
mobilisation.

11. Non-operatively managed patients with ballistic
injuries should receive co-amoxiclav until the debridement
of superficial wounds has been completed.

Antibiotics are an adjunct to surgical treatment. As discussed
above, patients managed without laparotomy may still require
debridement of superficial wounds. If there is subsequently
concern about the possibility of infection, the patient must
be thoroughly re-evaluated, with particular attention to
the adequacy of source control, and the need for further
debridement and laparotomy.

12. Suspected ballistic left diaphragmatic injury, in the
absence of other reasons for laparotomy or thoracotomy,
is an indication for scheduled laparoscopy or laparotomy

Unrecognised diaphragmatic injury after ballistic trauma may
lead to herniation, which is often diagnosed late, sometimes
with catastrophic consequences [54,55]. Laparoscopic
examination (which may be more applicable after stab wounds
rather than ballistic injuries) or laparotomy is therefore
advisable when diaphragmatic injury is suspected, and there
are no other indications for laparotomy or thoracotomy
[19,56-58]. This should be regarded as a scheduled, rather
than urgent, procedure and can be performed at Role 4.
In local nationals, suspected left diaphragmatic injury is an
indication for laparotomy. Right-sided diaphragmatic injury
is less of a concern, as herniation is uncommon.

13. Failure of non-operative management is primarily a
clinical diagnosis
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Failure of non-operative management, whether due to
persistent or recurrent bleeding from known solid organ
injuries, or due to unrecognised hollow viscus injury, is
almost always diagnosed clinically. When there is clinical
concern, there is rarely a role for repeat imaging. However, if
considered necessary, repeat CT scanning should usually be
performed with both intravenous and oral contrast.

14. Routine repeat CT scan prior to aeromedical
evacuation or discharge is not necessary

Given that failure of non-operative management is almost
invariably clinically obvious, repeat CT scanning prior to
aeromedical evacuation is also not usually necessary. In
special circumstances, the need for such imaging should be
discussed by the consultant surgeon, consultant radiologist,
and — if applicable — the Critical Care Air Support Team
(CCAST) consultant.

15. Routine follow-up CT scanning is not necessary

There is only limited evidence regarding the utility of follow-
up imaging following non-operatively managed solid organ
injury, which primarily relates to the management of blunt
splenic injury, particularly in children. In this setting, follow-
up imaging has not been shown to be of value [59]. Although
there is no direct evidence, the TTWG consensus was that
routine follow-up imaging is not necessary.

16. Personnel with non-operatively managed solid organ
injury can return to normal activity after three months

There is, again, only very limited evidence regarding
resumption of normal physical activity, including contact
sports, which almost exclusively relates to blunt splenic injury.
Recommendations vary from three weeks to three months
[60]. Virtually all splenic injuries are radiologically healed
after three months [61]. The TTWG therefore recommends
that all personnel with non-operatively managed solid-organ
injury can return to normal activity, including contact sports
and military duties, after three months. Shorter periods may
be appropriate depending on the severity and complexity of
the injury, at the supervising consultant’s discretion.

17. The results of non-operatively management should be
audited

The results of selective non-operative management should be
audited. Particular areas of interest are the non-therapeutic
laparotomy rate in patients undergoing primary surgical
treatment, the missed injury rate, and the delayed intervention
rate. The latter should be divided into delayed therapeutic
interventions (including percutaneous), and delayed non-
therapeutic interventions, which are relatively common. The
TTWG recommends the establishment of a specific surgical
data set to capture surgical data from point of surgery.

Summary

This article represents a consensus view of those TTWG members
present in Birmingham and taking into account the views of the
other group members via email discussion. We believe it represents
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clear guidance for the deployed clinician and recommend the use
of selective non-operative management when appropriate.
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