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ABSTRACT

Blast injuries are an important cause of morbidity and mortality due to ongoing conflicts, especially
among young patients. Due to the adversities of warfare, the first interventions for these patients are performed
in unsuitable environments. Patients generally do not receive further treatment in their own country, but in other
countries as wounded war refugees. Local and systemic infections in patients with associated polytrauma, soft
tissue damage, and blast effects cause mortality and morbidity.

All of the patients were injured during the Libyan civil war and the first intervention was performed in
hospitals in their own country or in Tunisia. The patients were transferred to our clinic by ambulance plane. All
patients presented bone-soft tissue infection and sepsis. Bone-soft tissue and blood cultures were obtained from
the patients. The first interventions for the patients were performed multidisciplinarily in orthopedics, general
surgery, infection, and intensive care clinics. The patients were followed in our clinic for one year including
intensive care, service, and outpatient monitoring.

Sixteen patients with a mean age of 28.8 years were included in the study. All patients were wounded
by explosives or missiles. The patients were admitted to our clinic at a mean of approximately 24.4 days after
these events. The patients were followed in the intensive care unit for an average of 7.9 days. The mean follow-
up was 4 months. After the service follow-up, each patient continued outpatient follow-up for a total of 12
months. Antibiotics were given according to the causative infectious agent during the intensive care and service
follow-up. Three patients had lung infections. Colistin-induced renal failure or hepatotoxicity developed due to
resistant infections in 4 patients. After colistin was ceased, this situation resolved. Two of the 16 patients died.
The sepsis and bone-soft tissue infections were controlled in all other patients. Four patients had femoral nonu-
nion and one patient had short femoral healing. While 2 patients were able to walk without support and 11 pati-
ents could walk using support and one patient who was Quadriplegic was unable to walk.

The treatment of bone-soft tissue infections accompanied by sepsis should be multidisciplinary. This
should be kept in mind for patients with systemic injuries due to explosion effects. The infectious agents in these
patients are often drug-resistant and there may be complications secondary to the antibiotics used during treat-
ment.

Keywords: Libyan civil war; polytrauma; blast injury; sepsis.

OZET

Blast yaralanmalari, devam eden savaglar nedeniyle 6zellikle geng hastalarda Onemli bir morbidite ve
mortalite nedenidir. Savasin getirdigi olumsuzluklar nedeniyle bu hastalara ilk miidahaleler uygun olmayan
ortamlarda yapilmaktadir. Hastalar genellikle kendi iilkelerinde degil, diger iilkelerde yarali savas miiltecileri
olarak tedavi goriirler. Politravma, yumusak doku hasari ve blast yaralanmalari olan hastalarda lokal ve sistemik
enfeksiyonlar mortalite ve morbiditeye neden olur.
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Hastalarin tamami1 Libya i¢ savasi sirasinda yaralanmig ve ilk miidahaleleri kendi iilkelerindeki veya
Tunus'taki hastanelerde yapilmistir. Hastalar ambulans ugak ile klinigimize sevk edilmisti. Tiim hastalarda ke-
mik-yumusak doku enfeksiyonu ve sepsis klinigi mevcuttu. Hastalardan kemik, yumusak doku ve kan kulturleri
alindi. Hastalara ilk miidahaleler multidisipliner olarak ortopedi, genel cerrahi, enfeksiyon ve yogun bakim kli-
niklerince yapildi. Hastalar bir yil siireyle yogun bakim, servis ve poliklinik takibi dahil olmak tizere klinigimiz-
de takip edildi.

Calismaya yas ortalamasi 28,8 olan 16 hasta dahil edildi. Tiim hastalar patlayicilar veya flizelerle yara-
lanmigt1. Hastalar yaralanmalardan ortalama 24.4 giin sonra klinigimize basvurdu. Hastalar ortalama 7,9 giin
yogun bakimda takip edildi. Ortalama takip siiresi 4 aydi. Servis takibinin ardindan her hasta toplam 12 ay bo-
yunca ayaktan takibe devam etti. Yogun bakim ve servis takibinde enfeksiyon etkenine gore antibiyotik verildi.
Ug hastada akciger enfeksiyonu vardi. Direngli enfeksiyonlara baglh olarak 4 hastada kolistin kaynakli b&brek
yetmezligi veya hepatotoksisite gelisti. Kolistin kesildikten sonra bu durum diizeldi. 16 hastadan ikisi ex oldu.
Diger tiim hastalarda sepsis ve kemik-yumusak doku enfeksiyonlari kontrol altina alindi. Dért hastada femoral
kaynamama ve bir hastada femurda kisalikla iyilesme goriildii. 2 hasta desteksiz mobilize olabildi, 11 hasta des-

tekle mobilize olabilirken, 1 hasta kuadriplejik kaldi.

Sepsisin eslik ettigi kemik-yumusak doku enfeksiyonlarin tedavisi multidisipliner olmalidir. Bu hasta-
lardaki enfeksiydz ajanlar genellikle antibiyotiklere direnglidir ve tedavi sirasinda kullanilan antibiyotiklere

ikincil komplikasyonlar gelisebilir.

Anahtar kelimeler: Libya i¢ savasi; politravma; patlama yaralanmast; sepsis.

INTRODUCTION

Blast injuries due to ongoing wars in various
parts of the world are important causes of morbidity
and mortality, especially among young patients (1). In
the treatment of these patients, the first intervention in
the field, appropriate transfer of the patient, correction
of the general condition of the patient, and proper
treatment of limb injuries are vital (2-4). However,
due to war conditions, these interventions usually
cannot be performed in a timely manner, or they are
done inappropriately (5). Patients had mostly heavy
injuries during. Especially in cases of missile injuries,
polytrauma develops in patients due to the blast effect
and the spreading of shrapnel (6,7). When open wo-
unds are subsequently infected, the condition becomes
more complex and should be treated by a multidiscip-
linary team. Patients’ first interventions may be per-
formed far from the site of injury due to ongoing war-
fare and conflict conditions, and patients are often
transferred to other countries in various ways (8,9).
This results in late, unfavorable, and inadequate initial
interventions. As a result, chronic soft tissue and bone
infections and nosocomial resistant bacterial infections
can lead to sepsis, multiorgan failure, and death in
these patients (10).

The importance of the immune system in the
development of sepsis in patients with polytrauma has
been better understood in recent years. This factor
plays a major role in the development of acute respira-
tory distress syndrome in patients. The existence of
both sepsis and acute respiratory distress syndrome in
the same case complicates the condition of the patient
and makes treatment difficult (10,11).

In this study, we discussed the treatment re-
sults of patients who were injured during the Libyan
civil war, whose first interventions were performed in
Libyan and Tunisian hospitals and who were then
transferred to our country by air due to polytrauma,
sepsis or multiple organ failure.

MATERIAL and METHOD

16 patients treated between January.2012-
August.2020 in our clinic were included in the study.
The patients were injured during the Libyan civil war.
After a general evaluation, patients with sepsis ac-
companying musculoskeletal infections were included
in the study. Patients who had isolated osteomyelitis
or soft tissue infection without systemic sepsis were
excluded from the study. Data of the patients were
collected using medical records of our hospital and
patient folders. Age, time till admission to our hospital
from the injury (days), location and mechanism of
injuries, labarotary values, physical examination and
daily follow notes, operations that we performed,
duration of treatment in intensive care unit (days),
growths in cultures and duration of follow were re-
corded.

The first interventions for the patients took
place on the battlefield and in hospitals in Libya and
Tunisia. The patients were transferred to our clinic by
plane ambulance. Diagnosis of sepsis was made ac-
cording to the following criteria: fever of >38.5 °C,
tachycardia, high mean respiratory rate, and high
leukocyte count. The presence of 2 or more of these
was accepted as sepsis. Blood cultures were also eva-
luated at the first admission of the patient. Patients
with thoracic, abdominal, or head trauma in addition
to large bone fractures were evaluated as patients with
polytrauma.

After admission to our clinic, systemic
examinations were performed and general statuses
were stabilized. All the patients were evaluated by
internal medicine, infection, chest disease, orthope-
dics, general surgery, and plastic surgery teams. Pati-
ents with critical vital statuses were taken into intensi-
ve care unit. In the intensive care unit, fluid replace-
ment, blood transfusion, close monitoring of vital
signs (fever, respiration, pulse, blood pressure, heart
rhythm, saturation), intravenous broad-spectrum empi-
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rical antibiotic therapy, respiratory and nutritional
support were given. At the first admission, cultures
were taken from open wounds and blood. Antibiothe-
rapies were planned according to culture results. Bone
and soft tissue debridement was performed for ortho-
pedic infections in patients whose general conditions
improved. Reconstructive operations were performed
after the general conditions of the patients improved
and they were accepted to clinics from the intensive
care unit.

Deep tissue cultures and bone pathologies
were evaluated during surgical debridement. In the
case of systemic infection, bronchial lavage and open
cavities were also cultured. As a result of culturing,
bacteria with resistance to 3 or more antibiotics were
evaluated as multidrug-resistant bacteria.

Limb reconstructions were performed accor-
ding to damage-control surgical procedures. Open
wounds and infected bone fragments were debrided
and open wounds that we were able to close were
primarily treated with vacuum-assisted closure
(VAC). Openl/infected bone fractures were first treated
by external fixation. After the general condition of the
patients improved, infections were controlled locally
and systemically, and internal fixations were perfor-
med. Patients with recurrent infection after internal
fixation were treated with external fixation.

RESULTS

Sixteen patients with a mean age of 28.8 ye-
ars (range: 19-37) were included in the study. All of
the patients were male. Nine of the patients was wo-
unded with explosives and 7 with missiles (Table 1).
The patients were referred to our clinic at an average
of 24.4 days after these events.

Nine of the patients had positive blood cultu-
res. In 2 patients’ culture, growth was not observed,

but sepsis was diagnosed clinically. Blood cultures
were positive for Acinetobacter baumannii in 3 pati-
ents, Klebsiella pneumonia in 2 patients, Pseudomo-
nas Aeruginosa in 2 patiens, Escherichia Coli in 1
patient and Enterobacter cloacae in 1 patient. Pati-
ents had also growth in bone-soft tissue cultures. The
most common bacterium was Acinetobacter bauman-
nii with isolation in 7 cultures. The others were Kleb-
siella in 6 cultures, Escherichia coli in 4 cultures,
Stenotrophomonas in 2 cultures, Enterococcus faecalis
in 2 cultures, Providencia stuartii and Enterobacter
cloacae in one culture each. In one patient, methicil-
lin-resistant coagulase-negative Streptococcus growth
was seen in a late-period culture. The majority of
patients had multidrug-resistant gram-negative bacte-
ria (Table 2).

The patients remained in the intensive care
unit for an average of 7,9 days (range: 5-20). Patients
were admitted to clinics after the clinical and labora-
tory parameters of sepsis improved in the intensive
care unit. Intravenous antibiotics were continued du-
ring hospitalization. The patients were discharged
when their infection parameters had improved and
open wounds had closed. The mean duration of fol-
low-up was 4 months (range: 0.5-10).

All patients had open injuries (Figure 1). Ni-
ne patients had femur fractures 3 patients had tibia, 2
patients had vertebra, 2 patients had foot fractures,1
patient had ulna fracture and 1 patient had scapula
fracture. 2 of the patients had additional closed large
bone fractures (tibia and femur). These fractures were
thought to be associated with shock waves, as these
patients were injured by missiles (Figure 2). Five
patients had extensive skin defects. These five patients
were treated with VAC.

Table 1: Demographic distribution of patients and classification of bone - soft tissue defects.

Patient no Age Etiology Fracture Soft tissue injury
1 33 Explosive Femur (bilateral) None
2 37 Explosive Femur None
3 26 Explosive Femur None
4 37 Missile Femur Skin defect
5 28 Missile Tibia Tibia degloving
6 23 Missile Femur + Tibia Posterior thigh degloving
7 28 Missile Tibia+foot+ulna Skin defects
8 21 Missile Vertebra Skin defects
9 33 Explosive Femur Sciatic nerve
10 21 Missile Femur (bilateral) Popliteral artery
11 32 Explosive Scapula Brachial plexus
12 36 Explosive Femur Sciatic nerve
13 27 Explosive None Sciatic nerve
14 19 Explosive Vertebra None
15 34 Missile Foot+skull None
16 24 Explosive Femur Femoral artery
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Table 2: Bacterial growth in patients' cultures.

Patient no Blood culture Wound culture Other cultures
1 Acinetobacter b. Acinetobacter b.
Klebsiella p.
2 E.coli Acinetobacter b.
E.coli
3 Enterobacter c. Enterobacter c.
4 Klebsiella p. Acinetobacter b.
Enterococcus f.
Providencia s.
5 None Stenotrophomonas m
6 Klebsiella p. Acinetobacter b.
E.coli
Klebsiella p.
7 Acinetobacter b. Acinetobacter b.
MRCNS
Stenotrophomonas m.
8 Acinetobacter b. Acinetobacter b.
E.coli
Klebsiella p.
9 None None
10 Pseudomonas a. Klebsiella p.
11 Klebsiella p. Klebsiella p. Klebsiella p.
12 None Candida albicans. Enterobacter c.
Enterococcus f.
E.coli
Klebsiella p.
13 None Klebsiella p.
14 None Klebsiella p.
15 None Acinetobacter b. Acinetobacter b.
16 Pseudomonas a. Pseudomonas a.

notrophomonas maltophilia.

Acinetobacter b.: Acinetobacter baumannii, Enterobacter c.: Enterobacter Cloacae, Enterococcus f .
Enterococcus faecalis, E. coli: Escherichia coli, , Klebsiella p.: Klebsiella pneumoniae, MRCNS: methicillin-
resistant coagulase-negative Streptococcus, Providencia s: Providencia stuartii, Stenotrophomonas m.: Ste-

Eight of the patients already had external
fixators at admission. One patient had an infected
intramedullary nail. In 4 patients the external fixators
were removed and internal fixation was performed.
Implant infection developed in 2 of these cases. Imp-
lants were removed and definitive treatment of these
patients was performed with external fixators (Table
3).

Two patients had tympanic membrane ruptu-
re due to the shock waves of missile injuries. They
were treated in the otolaryngology department. Four
patients had lung infections (Table 2, Figure 4). Aci-
netobacter and Klebsiella were isolated in bronchial
lavage cultures. Renal insufficiency and hepato-
toxicity developed in 4 patients after colistin administ-

ration due to resistant infection. After stopping the
colistin, the renal failure and hepatotoxicity regressed
(Table 3).

Septic shock and musculoskeletal and soft
tissue infections were treated in all surviving patients.
Femoral union could not be achieved in 4 patients. In
one patient, union was achieved with shortening. All
other patients had union in the femur, tibia, ulna, and
lumbar spine. At the end of treatment, 2 patients were
able to walk without support and 11 patients could
walk using support and one patient who was Quadrip-
legic was unable to walk (Table 3). Two patients
died, one had head trauma and abdominal injury and
one had head trauma and thorax trauma.
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Figure 1: Patient had an infected open fracture and external fixation was performed before transfer. Bone frag-
ments of the tibia following extensive soft tissue debridement. Monolateral external fixator and gastrocnemius-
soleus muscle flap were applied. Segmented open fracture of the right and closed fracture of the left tibia.

Figure 2: Patient injured by missile attack, with wound on the anterior chest wall caused by shrapnel. Wound on
right shoulder and forearm, and open ulna fracture with defect, accompanied by ulnar artery and ulnar nerve
injury. Shrapnel was removed from the shoulder. Tissue loss in the lower extremity due to shrapnel and blast
effect. Transverse tibia fracture may have been caused by fall or blast effect.
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Table 3: Complications and clinical - radiological results in patients.

No | Age Complication Other Status | Radiological result Clinical
result
1 33 | Renal failure due Bilateral sicatic Survived | Right femur healed, Could walk
to colistin nervepalsy + left left femur nonunion | with crutches
popliteal artery repair without infection
37 None None Survived Femur healed Walk freely
3 26 None None Survived Femur nonunion Could walk
with crutches
4 | 37 Thorax injury None Survived | Femur healed with Could walk
shortening with crutches
Renal and hepatic Both femur and Could walk
5 28 toxicity of None Survived tibia healed with crutches
colistin
Pneumonia,
thorax, head and Confusion at first Exitus X X
6 | 23 | abdomial injuries admission
+ sepsis
7 28 Pneumonia None Survived Tibia and ulna Walk freely
healed
Paraparesis (lomber
Hepatoxcititiy vertebra fracture),
and renal failure secondary sepsis Lomber vertebra Could walk
8 21 due to colistin (VAC) Survived | and wounds healed | with crutches
Femur healed, Could walk
9 33 Cholecystitis Secondary sepsis Survived tendon transfer, with crutches
cholecystectomy
Renal failure due Sepsis at the first Survived Below knee Could walk
10 | 21 to colistin admission amputation with crutches
and orthesis
Open abdominal
wound at the first Foreign body Could walk
11 | 32 Septic shock admission (VAC), Survived excision from with crutches
amputation abdomen and orthesis
Retroperitoneal Colon injury, foreign Femur healed, Could walk
12 | 36 abses body excision from Survived colon healed with crutches
abdomen
Ureter and colon Colostomy Survived Colostomy closed Could walk
13 | 27 injury with ortesis
Sepsis at the first
14 | 19 Quadriplegic admission, Survived | Colostomy closed Quadriplegic
tracheostomy
15 | 34 Skull fracture, Sepsis at the first Exitus X X
hemothorax admission, amputation
Femoral artery Graft excised, Could walk
16 | 25 graft Graft infection Survived collateral with ortesis
circulation

VAC: Vacuum Aassisted Closure
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Figure 3: Large soft tissue defect treated with VAC. Healing and regression of skin defect. Metallic foreign
bodies in the right hip upon X-ray. Foreign bodies were removed during surgical debridement, including both
metal and wooden parts. Toxic shock syndrome with skin rashes before foreign bodies were removed.

Figure 4: Skin defect with shrapnel fragment regressed with VAC treatment on the posterior side of the right
shoulder. Lung injury and pneumonia before treatment. Regression of pneumonia after treatment. Purulent drai-
nage from the left thigh. Bone fragments before debridement. Regression of infection and healing of femur with
shortening after debridement.
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DISCUSSION

Due to ongoing warfare, unfortunately many
people continue to be injured and die. The majority of
these patients are young. Since some of these patients
are injured by high-energy firearms (missiles, explosi-
ves etc.), they may also have shock-related injuries.
Orthopedic injuries in these patients are highly complex
and susceptible to infections. They should be considered
as polytrauma patients because of having not only
extremity injuries but also other systemic organ injuries.
Infections after contamination on the battlefield or in the
hospital can cause sepsis and death (12,13). War injuries
should be considered as systemic injuries rather than
isolated injuries and their treatment should be perfor-
med multidisciplinarily, not by a single clinic (8).

In the treatment of war injuries, due to the pre-
sence of polytrauma and poor general condition, the
first step upon admission of the patient to the hospital is
stabilizing the general status. Antibiotherapies are be-
gun at this stage. Patients with critical vital signs are
generally directed to intensive care units. Emergency
operations such as those for penetrating organ injuries
and intracranial injuries are organized immediately.
Treatment of limb injuries is recommended to be con-
ducted as damage-control surgery (11). Until the pati-
ent’s general condition and vital signs are stable, bone
fixations (especially of the femur) are done with a tem-
porary external fixator, and then internal fixations and
other reconstructive procedures are performed (14).
Although there has been significant progress in the
treatment of war injuries compared to earlier years,
complications due to infection are still the most impor-
tant cause of mortality and morbidity in both the short
and the long term (2). The most effective approach to
preventing the infection of war injuries includes early
wound debridement, antibiotics, bone stabilization, and
infection control.

Data on war injuries are mainly presented by
US-based publications and focus on professional mili-
tary personnel (4). The United States and European
countries, starting from the first intervention in the field,
can perform transport, first surgical interventions, and
then definitive procedures and treatments of their inju-
red military personnel under better conditions. This
leads to better outcomes (3,15). On the other hand, in
studies of the Sudanese and Syrian civil wars, infection,
morbidity, and mortality rates are seen to be higher.
Rapid medical transfer/evacuation and surgical treat-
ment of wounded personnel have a significant impact
on mortality and morbidity (4). The first interventions
of the patients in our study were carried out in the war
zone and the details were uncertain (e.g., hospital condi-
tions or first aid tent on site). Patients came to our clinic
after an average of 11.37 days from their injuries. Deb-
ridement and external fixator treatments were performed
in Tunisian hospitals, but transport was carried out by
non-professional means and by airways upon infection

and deterioration of the general condition of the pati-
ents.

When our patients presented to our clinic, 8 of
them had previously placed external fixators. In two
cases, no fixation had been performed. We removed the
fixators of the patients with external fixators and repla-
ced them with new external fixators after debridement.
We then performed internal fixation for 4 of the pati-
ents. However, for 2 of our patients, we removed the
implants due to infection again and switched to external
fixators. Despite adequate debridement and normaliza-
tion of infection parameters, the cases of re-infection in
these patients may be explained by the continuation of
immunosuppression due to their general conditions and
the resistance of existing infectious agents. In previous
studies, 16% of the patients with war injuries developed
chronic infections, and between 2% and 4% of these
cases unfortunately ended in sepsis and death (12,16). In
our study, 2 of 16 patients died.

If there is no immune deficiency in young
adults, subsequent sepsis after open extremity injury is a
rare condition. However, sepsis may develop due to
secondary immunosuppression in patients due to other
systemic injuries (i.e., polytrauma) (10,11). Serious soft
tissue damage, inadequate debridement, inappropriate
hospital conditions, inappropriate use of antibiotics, and
poor follow-up of patients due to warfare conditions
may cause local infections to become chronic and sys-
temic and may even cause sepsis (2,17). In another
study, although Staphylococcus aureus was the main
infective agent in post-traumatic osteomyelitis, it was
also reported that gram-negative enterobacteria had
increased in prevalence (13). Studies on battlefield in-
juries have also reported infections with resistant gram-
negative bacteria such as Acinetobacter (18). Staphylo-
coccus aureus-weighted mixed infections have been
reported in previous studies on war injuries. Especially
in patients exposed to contamination in desert areas, a
significant increase in Acinetobacter contamination is
observed (12,19). In recent studies, it was reported that
inadequate surgical debridement and inappropriate anti-
biotic administration in field hospitals during and after
the first intervention in a desert region led to the deve-
lopment of resistant gram-negative and methicillin-
resistant Staphylococcus aureus in the late period (20).
Except 3 patients mixed infection was observed in all
cultures from our patients (Table 2). Acinetobacter
baumannii was isolated from the blood of 3 patients,
from limb regions in 5 patients, and from the bronchial
lavage of 2 patients. These results were consistent with
other publications related to the Libyan civil war (21).
Multidrug-resistant infections are generally expected to
occur in patients staying in long-term hospital intensive
care settings and receiving long-term antibiotic treat-
ment (22). However, it was also reported that even in
normal flora, multidrug-resistant bacterial colonization
is present and resistant infections have begun even in
patients with new antibiotic therapy. The reason for this
is that there was no control over the use of antibiotics in
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the relevant country before the war (12,13). A similar
situation was probably present in Libya.

Colistin was started in 8 of our patients because
of severe resistance and failure to control infection.
However, 4 patients developed renal failure secondary
to colistin. One of these patients died. After renal failu-
re, dose adjustment was performed and then colistin was
discontinued. Afterwards, renal failure improved in the
other patients and their infections were controlled. The
antibiotics administered to multidrug-resistant patients
are recommended to be used with close monitoring due
to their toxicity (16).

Another important point in patients with polyt-
rauma and injuries of the extremities is soft tissue injury
and loss of skin integrity. Five of our patients had seve-
re skin loss and associated soft tissue infection. These
patients were treated with serial debridement and VAC.
Treatment with VAC facilitates the soft tissue treatment
of such patients considerably (23). It is especially re-
commended for war injuries in current treatment appro-
aches (24). However, because VAC treatment is a clo-
sed system treatment, it is likely to prepare the grounds
for anaerobic bacteria (25). In our patient group, the
patient who died had also received VAC treatment. In
addition, toxic shock syndrome occurred in one patient
due to the application of VAC with a foreign body in
the soft tissue during the treatment of skin necrosis after
discharge from sepsis (Figure 3). He had superficial
cellulite-like rashes before the onset of toxic shock. This
patient previously had Acinetobacter growth in blood
culture. Acinetobacter baumannii, Klebsiella pneumo-
niae, and E. coli mixed growth was also seen in the
wound culture of this patient. Toxic shock syndrome
following cellulitis is a condition that can occur in cases
of Acinetobacter and associated bacteria and can be
overlooked (19). Thereafter, VAC treatment was termi-
nated and the foreign body in the soft tissue was remo-
ved. The treatment of the patient continued with a series
of debridements and intravenous antibiotherapy.

In high-energy ballistic injuries, problems can
be seen not only in the directly injured area but also in
indirectly affected areas (10). Especially in wounds such
as those from missiles that generate serious pressure
waves, tympanic membrane injuries, alveolar damage,
long bone diaphysis injuries, and bladder rupture can be
seen (26). Two patients had tympanic membrane injury
and two had transverse, closed long bone diaphyseal
injuries of the other extremities. In one of our patients,
we attributed the occurrence of lung problems to alveo-
lar damage very early.

In summary, war injuries caused by high-
energy weapons are complex injuries and cause high
mortality and morbidity in patients. In general, the first
intervention for these injuries is usually performed un-
der war conditions and unfortunately is insufficient (17).
When other accompanying systemic injuries are added,
local infections cause sepsis. Bacteria that can be isola-
ted in these patients are generally resistant microorga-
nisms and antibiotics with high toxicity may be used in
their treatment. This is a serious cause of morbidity and

even mortality. Bone infection treatments are also more
difficult than in other patient groups. Finally, the shock
effects of some high-energy weapons can be significant.
This may lead to other secondary organ injuries.

Conclusion

Our study supports the literature with a multi-
disciplinary and successful approach to war injuries, and
with similar findings and treatment of multidrug-
resistant infections. War injuries are different from other
type of injuries. Just focusing only on bone and soft
tissue damage in wounded sides may draw us leave out
other injuries. We tried to draw attention to the injuries
caused by blast effect (alveolar damage, diaphyseal
stress fractures of long bones, tympanic membrane
injuries) in our study. However, we had an important
complication that is rarely seen in VAC treatment. Alt-
hough VAC is helpful in the treatment of open and
complex wounds, we think that anaerobic bacterial
colonization and septic complications of VAC should
be kept in mind in cases of war injuries.

The limitations of our study are its retrospecti-
ve nature, the small number of patients, and the short-
to-medium follow-up period. Our study reports good
outcomes, but we could not perform long-term follow-
up of the patients as all of the patients returned to their
home countries. It is also quite difficult to plan a pros-
pective study for war injuries due to the multicenter and
long-lasting treatments.
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