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THE ROLE OF NEUROSURGERY
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Neurochirurgia w obliczu konfliktéw zbrojnych
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Abstract

Neurosurgery, as a surgical subspeciality, frequently fulfils a crucial role during armed conflicts. The specific nature
of craniocerebral injuries poses a challenge in diagnostic and therapeutic management. An analysis of military op-
erations in recent years underscores the importance of developing and investing in neurosurgical resources within
the military healthcare services.

Streszczenie
Neurochirurgia jako dziedzina zabiegowa odgrywa istotng role podczas konfliktéw zbrojnych. Specyfika urazéw

czaszkowo-médzgowych jest wyzwaniem w odpowiednim procesie diagnostyczno-terapeutycznym. Analizujac dzia-
tania militarne ostatnich lat, warto mie¢ na wzgledzie rozwdj oraz inwestowanie w zaplecze neurochirurgiczne woj-

skowej stuzby zdrowia.
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Introduction

Armed conflicts pose significant challenges for both
military and civilian healthcare systems. Evolving com-
bat methods and novel technologies alter the nature
of injuries sustained by those directly involved in mili-
tary operations. As a specialty involved in trauma care,
neurosurgery must adapt to meet these challenges.
The head and spine are among the most frequently in-
jured anatomical regions on the battlefield, underscoring
the critical role of this medical subspeciality in preserving
life and improving outcomes in patients with moderate
to severe war-related trauma.

Discussion

Over the years, numerous treatment protocols have
been developed for patients with traumatic brain inju-
ry (TBI), spinal cord injury, and peripheral nerve injury.
However, in an era of continuous changes and advance-
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ments in clinical care, some of these protocols, such as
the Guidelines for Field Management of Combat-Related
Head Trauma, which was last revised in 2005 (Brain Trau-
ma Foundation), require updating. Military conflicts over
the past century have contributed to the development of
neurosurgical practice. One example is the technique of
surgical debridement of head wounds, which has shifted
from a maximal to a minimal approach [1, 2].

Explosions are presently the most common cause of
battlefield head injuries, accounting for more than half
of all TBIs. In contrast, earlier conflicts, such as the Viet-
nam War, were characterized by a much higher propor-
tion of gunshot wounds. Currently, gunshot wounds
rank second. TBIs remain the leading cause of death on
the battlefield [2]. It was already during World War |,
when Harvey Cushing, one of the pioneers in global
neurosurgery, recommended early treatment of patients
with craniocerebral injuries as close to the battlefield as
possible, an approach that reduced mortality by half.
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In subsequent years, during military operations in Iraq,
the concept of damage control neurosurgery emerged,
encompassing the management of intracranial haem-
orrhage, evacuation of intracranial haematomas, and
early wound debridement. Considering armed conflicts
after 2000, decompressive craniectomy (DC) has been
the most commonly employed treatment for patients
with head trauma. It is worth noting, however, that this
procedure is not indicated in every case. Knowledge of
standard, non-invasive approaches for elevated intra-
cranial pressure (including the use of hypertonic saline
and mannitol) remains essential [3, 4]. The choice of
treatment modality is largely guided by the widely used
Glasgow Coma Scale (GCS), with aggressive therapy rec-
ommended for patients scoring 4-7. Decisions regard-
ing invasive treatment require surgical personnel to be
familiar with appropriate incision techniques, such as
a trauma flap, Kempe incision, or Souttar incision, to
preserve tissue integrity, minimize skin complications,
and ensure adequate access to the cranial cavity [5].
This is particularly important in complex injuries involv-
ing the facial skeleton and skull base, where adequate
bony opening, cranialization of the frontal sinuses, and
water-tight dural closure are crucial [6]. Postoperative
complications may include nervous system infections,
epilepsy, and cerebrospinal fluid leakage [7]. It is impor-
tant to note that nearly one-third of head injury patients
may experience concomitant vascular complications.
Traumatic intracranial aneurysms can lead to sudden
death in the days following head injury; therefore, vas-
cular imaging (e.g. angiography) should be considered
in these patients. The devastating impact of war on
children is a profound tragedy, as this population is at
particularly high risk of death from TBI compared with
adults. Clear guidelines for the management of paediat-
ric battlefield-related head trauma are currently lacking.
Furthermore, long-term sequelae, including depression,
learning difficulties, impaired concentration, and aggres-
sion, may have profound developmental consequences [8].
It is worth noting that patients with severe TBI are at
risk of coagulopathy requiring blood transfusion [1].

The management of spinal injuries is determined by the
presence of neurological deficits. In facilities close to the
front line, decompression and control of cerebrospinal
fluid leakage are the primary priorities for these patients.

Peripheral nerve injuries, which affect 3-10% of patients
with limb injuries depending on the source, represent
another important neurosurgical challenge. Appropri-
ate management of battlefield-related peripheral nerve
injuries is crucial for ensuring a rapid return to military
service and, consequently, maintaining optimal combat
capability. The causes of these injuries range from gun-
shot wounds, backpack palsy, and the use of restraints
on prisoners to explosions, which currently represent
the most common cause. Peripheral nerve injuries can
often be overlooked in patients with multiple organ in-
juries and concomitant brain damage who present with
impaired consciousness. Typically, under wartime condi-
tions, they do not require immediate surgical manage-
ment, but rather delayed treatment after 2-3 months.
Access to adequate diagnostic facilities, including elec-
trophysiological and imaging techniques, is also impor-
tant [9, 10].
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The rapidly growing number of individuals requiring
urgent medical attention poses a major challenge to
healthcare services, which are often already strained
even under peacetime conditions. The destruction of
infrastructure and disruption of supply chains further
exacerbate this situation. From a neurosurgical perspec-
tive, maintaining an adequate supply of equipment and
materials, including surgical microscopes, craniotomy
instruments, dural substitutes, and haemostatic materi-
als, is essential [5]. Experience from the armed conflict in
Ukraine has revealed some fundamental shortcomings,
such as interruptions in electricity supply (e.g. prevent-
ing the use of surgical microscopes) and difficulties in
sterilizing surgical instruments [11]. Doctors are often
forced to perform procedures beyond the scope of their
speciality [12]. Given that general surgeons account for
the vast majority of physicians working under battlefield
conditions, greater emphasis should be placed on train-
ing in basic neurosurgical procedures for craniocerebral
injuries [2, 13]. Many civilian medical facilities may be re-
purposed into frontline hospitals during armed conflict,
which underscores the importance of educating medical
personnel and exchanging experience [14].

Another challenge is the growing number of patients
requiring long-term therapy, including rehabilitation, ne-
cessitating a significant expansion of neurological reha-
bilitation facilities. From the perspective of comprehen-
sive care for TBI patients, institutions providing access
to a full range of services, enabling treatment of complex
injuries (maxillofacial surgeon, neurosurgeon), as well as
long-term complications related to post-traumatic vas-
cular malformations (interventional radiology depart-
ment), play a key role [15]. Imaging diagnosis is crucial for
making prompt and appropriate therapeutic decisions.
Accessibility is by all means the most important aspect.
Portable computed tomography (CT) scanners can rep-
resent an excellent solution, as they help avoid the need
for long-distance transport of the injured, as well as fa-
cilitate accurate diagnosis and further treatment in the
frontline setting [16].

Conclusions

Given the high incidence of craniocerebral injuries and
the critical importance of early intervention in reducing
mortality and improving patients’ long-term quality of
life, the presence of a neurosurgeon within the medical
personnel of the armed forces appears to be essential.
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