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Structural transformation of a civil hospital into a military one during ‘‘August War

2008’’ (August 8–12) in Georgia is presented. Damage-control principles, such as

hemorrhage control, liver-packing and abdominal tamponade, gastrointestinal tract

resection without formation of anastomoses, and other temporary interventions were

prioritized. This provided a chance to empty the hospital in a short period to provide the

admission of an increased number of combat casualties. There were soldiers from

Georgian troops, civilians, and captives of war. The number of total admitted patients

was 739. Fifty-two patients were operated on in the surgery department. The following

operations were carried out: removal of foreign bodies from the neck region, 6 cases;

isolated thoracotomy, pulmorrhaphy, and drainage, 2 cases; laparotomy, hepatorrhaphy,

gastrorrhaphy, splenectomy, resection of small intestine, and colostomy, 18 cases;

combined operations (thoracotomy plus laparotomy), 9 cases; extended debridement and

dressing of wounds, 11 cases; angiosurgical operations, 4 cases; and coloplasty, 2 cases.

There were 2 cases of mortality, 1 case of rethoracotomy, and 3 cases of relaparotomy: 2

because of intracavital bleeding and 1 because of sanation.
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Hemorrhage in trauma is a significant challenge,
accounting for 30% to 40% of all fatalities,

second only to central nervous system injury as a
cause of death. However, hemorrhagic death is the
leading preventable cause of mortality in combat
casualties and typically occurs within 6 to 24 hours
of injury.1 Although hemorrhage is the leading
cause of death for combat casualties, catastrophic
hemorrhage is rarely a prehospital combat medical

management problem, because when it occurs, it
tends to cause death before medical care can be
provided. In civilian environments, the most seri-
ously injured victims can be reached and transport-
ed by emergency medical services personnel within
minutes; in combat, it often takes hours simply to
transport casualties off the battlefield. In combat
situations, even if the transport distances are small,
the hazardous nature of the forward combat areas
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frequently prevents medical personnel from quickly
reaching the wounded. Furthermore, whereas civil-
ian blunt trauma victims may have a ‘‘golden hour,’’
casualties with penetrating battlefield trauma often
have only a ‘‘platinum 5 minutes.’’ Because of the
challenges of treating hemorrhage during combat, it
is important for military medical personnel to
understand their options for treating hemorrhage
quickly and efficiently.2 At the same time, the burst
trauma sets in a number of medicodiagnostic
challenges, which leads the physicians to find
nonstandard solutions. First, the main concern is
the specific preoperative preparation and prioritiza-
tion of the sequential operative interventions. Even
if the damaged area is very small, the wound itself
may be deep, and definite medical attention is
advisable. The goal of damage control is to restore
normal physiology rather than normal anatomy.
This goal is used for polytraumatic casualties, for
example, a combination of abdominal, vascular, and
thoracic injury. The rapid transformation of a civil
hospital into the military one for providing the
effective medical care of wounded patients seems to
be one of the key issues.3

We aim to describe our experience and analyze
the effectiveness and outcomes of surgical care of
combat injuries at civil hospital.

Patients and Methods

After the war activities began (August 8, 2008, to
August 12, 2008), military medical divisions initially
provided the first medical care directly on the
battlefield. At the second stage, the first surgical care
was provided by Gori military hospital, which was
the nearest hospital to the battle zone. Our center’s
function was third-stage qualified specialized surgical
care, because of the 70-km distance from the battle
zone and 1 hour for transportation. Our center
represents a multiprofile hospital of 220 beds, where
there are different units of basic surgical services,
critical and emergency care departments (EDs), and
services of other profiles. During the war period, all
departments were transformed for the care of
wounded patients, and we used war medical doctrine
concerning massive disasters and armed conflicts.
The ED performed triage and stabilization of patients.
In addition, critical and intensive care departments
were extended to treat critical patients operated on in
Gori Hospital as well as in ours. The sorting principle
was based on well-known rules. Particularly, lightly
wounded patients were sent to the outpatient
department, where the first surgical care under local

anesthesia was performed. The management of
patients with chest and abdominal cavity penetrative
wounds was carried out according to the Advanced
Trauma Life Support principles. Patients with cavity
penetrative wounds, as well as wounds on other parts
of the body, with labile hemodynamics were sent
directly to the operating room, where they were
stabilized and operated on. The patients with stabile
hemodynamics underwent investigations such as X-
ray, ultrasound, and computed tomography scan, and
then were monitored. From August 10 to August 12,
after the Gori occupation and Gori Hospital evacua-
tion, our hospital’s objective became to provide first
surgical care as well. During this period, damage-
control principles were prioritized, such as hemor-
rhage control, liver packing and abdominal tampon-
ade, gastrointestinal tract resection without formation
of anastomoses, and other temporary interventions.
Main surgical interventions were then performed in
another hospital, or in our center later on. This gave us
opportunity to empty the hospital in a short period to
provide the admission of an extensive number of new
wounded patients. The number of total wounded
patients was 739. There were soldiers from Georgian
troops, civilians, and captives of war: 486 were treated
in the outpatient department, and 253 were treated in
the inpatient department. Among the latter, type and
localizations of trauma are shown in Tables 1 and 2. A
total of 378 patients were admitted in surgical
department, 185 were treated in the inpatient depart-
ment, and 193 were treated in the outpatient
department. A total of 148 patients were operated
on: 96 of them were from the trauma orthopedic
department, and 52 were from the surgery depart-
ment. Operations performed in the surgery depart-
ment are shown in Table 3. Methods and technical
details of these operations are well known, and there
is no need to describe them in detail.

Results

One patient wounded in the head died immediately
after admission. Another heavily wounded and

Table 1 Type of trauma

No.

Gunshot wounds 92
Shrapnel caused 102
Another type of damage 27
Somatic damagea 32
Total number of inpatient department treated 253

aCombat casualties not wounded.
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operated on patient died at another hospital later.
There were no other operative and postoperative
mortality and no major complications. There was 1
case of rethoracotomy and 3 cases of relaparotomy: 2
because of intracavital bleeding and 1 because of
sanation.

Discussion

The frequency of recorded mass casualty incidents
(MCIs) has increased during the past 50 years, with
nearly 2 billion people being affected by disasters in
the past 10 years alone.4,5 The medical sequelae of an
MCI generally occur in 3 phases. The largest number
of deaths occur in the initial phase, due to injuries
incompatible with survival. The extended number of
preventable deaths occur in the second phase,
occurring minutes to hours after the MCI.6 Provision
of primary health care for the local population
should begin as soon as possible. The key medical
issues during the second phase are rescue of the
victims, provision of timely first aid, and early
evacuation of patients with life and limb–threaten-
ing injuries to medical facilities. The initial respond-
ers to MCIs resulting in complete destruction of
social infrastructure are often uninjured local citi-
zens.6 The large number of casualties presenting for
care usually overwhelm surviving local medical
personnel and facilities.7 Circumstances will differ
depending on the location of the incident, the
previous level of medical care received by the local
population, and the degree of destruction of the
local infrastructure. The major issue in the third
phase after the disaster is special medicine. Access
to emergency medical care, delivery room services,
and maintenance medication are all important
issues requiring consideration.8–10 Surviving com-
munity hospitals must respond to waves of civilian
and military casualties while maintaining routine
medical and surgical service to the community,
depending on the nature of the incident.11,12

Treatment of late medical complications, such as
sepsis, and multiple organ failure are major issues
that occur in the third phase.13 All hospitals in the
vicinity of a mass casualty event will likely
participate in the care of casualties.7,14,15 The key
concepts for orderly patient management are unidi-
rectional patient flow throughout the hospital and
thorough documentation.16–18 Anesthesiologists,
general surgeons, and trauma surgeons are in
immediate demand.19 Initial triage of patients
should occur outside of the ED.19 Physicians and
nurses who do not have special training in the
surgical disciplines should segregate ambulatory
patients in an area outside of the ED itself where
they can be evaluated. Ambulatory patients injured
in a blast should be screened for asymptomatic
pneumothorax and/or rupture of inner abdominal
organs at radiology stations prior to discharge from
the hospital. Stretcher cases should be admitted
directly to the ED for secondary triage to immediate
or delayed care. After initial resuscitation, immedi-
ate care patients are transferred to the operating
theater, intensive care unit, the postanesthesia care
unit, or the radiology department, depending on the
diagnostic and therapeutic requirements of the
individual patient. The postanesthesia care unit is
an ideal venue for establishing an extended inten-
sive care unit to accommodate the surge of critically
ill patients.19,20 Most patients will require diagnostic
X-rays, and many require computed tomography
imaging. Insidious and missed injuries are a major
concern.21 The radiology department is the main
bottleneck impeding the orderly flow of patients
through the diagnostic and therapeutic intrahospital
triage cascade. This can be prevented with staff
training and prior preparation of radiology proto-
cols unique to MCIs.22 Critically ill patients who
have suffered penetrating injuries or traumatic
amputations may require immediate access to the
operating room. Upon notification of a disaster,

Table 2 Trauma localizations

No.

Extremities 100
Head trauma 69
Abdominal cavity trauma 22
Chest trauma 20
Spinal column trauma 5
Multitrauma 5
Casualties not wounded 32
Total 253

Table 3 Operations carried out in the surgery department

No.

Removal of foreign bodies from the neck region 6
Isolated thoracotomy, pulmorrhaphy, and drainage 2
Laparotomy, hepatorrhaphy, gastrorrhaphy,

splenectomy, resection of small intestine, colostomy 18
Combined operations (thoracotomy + laparotomy) 9
Extended debridement and dressing of wounds 11
Angiosurgical operations 4
Coloplasty 2
Total number of operations performed 52
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elective surgery should be immediately suspended
until the scale of the event is clarified.20 Patients
who have not yet been anesthetized should be
returned to the preoperative holding area or their
wards. Patients who have been anesthetized but
have not yet received surgery can be considered on
an individual basis. Depending on the severity of
their condition, the anticipated length of the
procedure, and the scale of the event, a decision
may be made to either abort the procedure or
proceed with surgery. Surgical procedures under-
way at the time of notification of the incident should
proceed to completion.19

Conclusions

Based on our small experience of military medicine
during the ‘‘2008 August War’’ in Georgia, we
would like to suggest some principles of surgical
management of war injuries, which are as follows:
1. Correct structural transformation of a civil

hospital into a military one, which is provided
with modern equipment and highly qualified
personnel.

2. Correct triage for effective surgical treatment of
wounded patients.

3. Fast evacuation and transportation of heavily
wounded patients to the stage of specialized
surgical care.

4. Limited laparotomy with intra-abdominal tam-
ponade for temporary hemostasis is an effective
method and procedure of choice in critical
situations.

Finally, we hope that need for military medical
assistance will decrease in Georgia, as well as in the
whole world.
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