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Abstract. Today, amputations are performed taking into account all the principles of minimally invasiveness, hemo-
stasis and subsequent rehabilitation. The war in Ukraine has brought the problem of amputations to the level of a human-
itarian catastrophe. However, a rehabilitation response system is also being developed in parallel.

Amputation is considered not only as a medical intervention, but also as a complex biopsychosocial process that
requires comprehensive rehabilitation. This is a complex physical, psychological and social challenge that requires a
holistic, multidisciplinary approach.

The purpose of this study was to conduct a literature analysis of the reasons that occur during limb amputation in
military personnel, under martial law in Ukraine, aimed at increasing the effectiveness of prosthetics and reducing recov-
ery times.

The main cause of amputations among military personnel is mine-explosive trauma, which is accompanied not only
by tissue destruction, but also by contamination of the wound with fragments of soil, clothing, and metal. Such injuries
are often combined - with damage to soft tissues, blood vessels, bones, which significantly reduces the chances of saving
the limb.

Another common cause is high-energy gunshot wounds, accompanied by destruction of muscles, bones and blood
vessels. In case of gunshot injury to the limb with damage to the main arteries, there is a risk of ischemia, and with delayed
revascularization - irreversible changes in the tissues that require amputation.

Modern approaches to amputations in conditions of full-scale war have undergone significant changes. The main
paradigm has shifted from simple «saving life» to maximum preservation of functionality for future prosthetics.

Conclusions.1. Modern military medicine has turned amputation into a complex plastic and neurosurgical manip-
ulation. The main goal of which is not just survival, but the return of a person to an active life, sports and even military
service using modern technologies.

2. In today’s world, amputation is not considered simply the removal of a body segment. It is the first stage of creat-
ing a new organ - the «stump + prosthesis» system. The surgeon on the operating table must complete the operation and
think like a prosthetist, preparing for the future for the mandatory possibility of prosthetics.

3. The priority is to preserve the length of the bone as much as possible, even if this requires complex plastic surgery.
A longer stump means less energy consumption for the patient when walking and better stabilization.

4. The use of regional anesthesia and proper work with nerve trunks during surgery reduces phantom pain, which
critically affects the mental health of the serviceman in the future.

5. The success of rehabilitation now depends on a multidisciplinary team, where the surgeon, anesthesiologist, phys-
ical therapist and prosthetist work in a single protocol and are as close as possible to each other.

Keywords: surgery, war, limb amputation, limb stump formation, mine-blast injury, servicemen with lower limb
amputations, phantom pain, level of amputation.

Introduction. Historical development of amputation:
from survival to medical strategy. Performed in prehistor-
ic times, archaeologists have found bones with signs of
healed amputation since the Neolithic era [1]. In ancient
Egypt and India, cases of amputation are known, associ-
ated with both medical and ritual reasons [1]. In Greece
and Rome, surgeons, mainly military, used amputation to
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save the lives of the wounded in battle, although the high
mortality rate due to infections limited the effectiveness
of the procedure [1]. The turning point was the era of the
18th—19th centuries. During the Napoleonic Wars, the
French surgeon Dominique Jean Larrey initiated the prac-
tice of field surgery, operating on the wounded directly on
the battlefield. This allowed to significantly reduce mortal-
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ity and shorten the time to intervention [16, 17]. The 20th
century brought the use of antiseptics, anesthesia and the
beginning of the era of modern prosthetics.

Today, amputations are performed with all the princi-
ples of minimal invasiveness, hemostasis and subsequent
rehabilitation in mind. According to data, up to 80% of
patients after amputation suffer from phantom pain - a
painful sensation in the no longer existing limb, caused
by neuroplastic changes in the central nervous system [5].

Psychological trauma: the body as part of the self.
Amputation is not only a physical loss, but also a deep psy-
chological trauma that affects the body, psyche and social
identity of a person [22]. In clinical psychology, it is con-
sidered an existential crisis, which leads to a long period
of adaptation. According to the model of experiencing loss
by Elisabeth Kubler-Ross, patients go through the stages
of denial, anger, bargaining, depression and acceptance
[6]. However, not everyone goes through this path sequen-
tially. Often, patients get stuck in a phase of depression
or social alienation, especially in conditions of insufficient
support. Studies by the National Center “Indestructible”
show that more than 60% of patients after amputations
need psychological help, but only a third turn to special-
ists [7]. Reasons: shame, fear of admitting the problem,
distrust or lack of access to qualified psychotherapy. In his
phenomenology, the philosopher Maurice Merleau-Ponty
described the body as a “center of consciousness” — not
just a mechanism, but a way of interacting with the world
around us [4]. The loss of a body part questions the usual
identity, changes the experience of perceiving reality. For
many amputees, this loss becomes an impulse to form a
new identity, in which new life meanings appear: through
overcoming pain, through helping others, through reali-
zation in sports, social initiatives or creativity [23]. This
problem has become particularly acute and relevant in the
conditions of the ongoing martial law in Ukraine. Armed
aggression has led to a significant increase in the number
of people with mine-explosive and other combat injuries,
which often end in limb amputations. According to data
as of the end of 2024, an impressive number of amputa-
tions were registered in Ukraine - 29,574 cases, among
which the vast majority (over 24 thousand) are lower limb
amputations, 3.9 thousand are upper limb amputations,
and another 1.5 thousand are other types of amputations
[8]. These statistics clearly demonstrate the scale of the
problem and the urgent need to develop an effective and
comprehensive rehabilitation system, where high-quality
preparation of the stump for prosthetics is one of the key
elements.

The war in Ukraine has brought the problem of am-
putations to the level of a humanitarian disaster. However,
a rchabilitation response system is also being developed
in parallel.

The rationale for the research is to analyze the
causes of amputations in military personnel and the impact
on the formation of limb stumps for prosthetics.

The aim of this research was to conduct a literature
analysis of the reasons that occur during limb amputation
in military personnel, under martial law in Ukraine, aimed
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at increasing the effectiveness of prosthetics and reducing
recovery times.

Results and discussion. Amputation is considered not
only as a medical intervention, but also as a complex bio-
psychosocial process that requires comprehensive rehabil-
itation [18, 29]. It is a complex physical, psychological and
social challenge that requires a holistic, multidisciplinary
approach. This experience poses difficult questions about
the body, identity and meaning of life. At the same time,
it opens up opportunities for a new start, the formation
of a new self, based not only on physical functions, but
also on dignity, strength of spirit and hope. For specialists,
this means the need to constantly update their knowledge,
implement advanced rehabilitation methods and adapt to
changes. Mastering modern technologies, sharing experi-
ence with colleagues from all over the world, and respond-
ing quickly to new challenges are becoming indispensable
skills. However, it is no less important to remain not only a
highly qualified specialist, but also a sensitive companion
for the patient on his journey from pain to recovery.

A true professional is someone who is able to see be-
hind the wound not just a problem, but, above all, a person.

When analyzing domestic and foreign literature, sev-
eral causes of limb amputations were formed.

Amputation, as a consequence of trauma. Amputation
is a surgical intervention that results in partial or complete
removal of a limb [1]. Although such an operation is a last
resort, it is often the only opportunity to save the patient’s
life in cases of severe tissue damage, gangrene, necrosis,
ischemia, oncological lesions, or serious injuries [9]. This
procedure has become particularly relevant in the context
of a full-scale war in Ukraine, where mine and explosive
injuries, shrapnel and gunshot wounds have become a trag-
ic everyday occurrence [2,13]. According to the Ministry
of Health of Ukraine and the National Rehabilitation Cen-
ter “Nezlamny”, as of the beginning of 2024, more than
62,000 Ukrainians have suffered amputations as a result of
hostilities [3]. Among them are both military and civilians,
including children. The injuries are often so serious that
saving the limb is impossible without a threat to life, so
amputation becomes a forced decision. Amputation is not
limited to physical intervention. It is a phenomenon that
causes profound consequences at the psychological, social
and even philosophical levels. It transforms not only the
appearance of the body, but also changes a person’s per-
ception of their own identity, their capabilities and their
role in society and the world at large [4, 22, 23].

Amputation is one of the most radical surgical inter-
ventions, which is performed to save the patient’s life in
cases of severe injuries, uncontrolled infections, ischemia
or polystructural injuries. In peacetime, the main causes of
amputations include diabetes mellitus, chronic ischemia of
the lower extremities, oncological diseases of the muscu-
loskeletal system and the consequences of advanced infec-
tions [9]. However, in the context of armed conflict, espe-
cially during intense hostilities, the structure of the causes
of amputations undergoes significant changes [10, 13].

The main cause of amputations among military per-
sonnel is mine-explosive trauma, which is accompanied

Vol.2 Number 3(7) 2026 19



International Medical Herald

not only by tissue destruction, but also by contamination
of the wound with fragments of soil, clothing, and metal.
Such injuries are often combined - with damage to soft
tissues, blood vessels, bones, which significantly reduces
the chances of saving the limb [2, 10, 13].

According to studies by American military surgeons,
more than 80% of amputations in the military in Iraq and
Afghanistan were caused by explosive devices [10]. A
similar situation is observed during the Russian-Ukrainian
war. Servicemen of the Armed Forces of Ukraine most of-
ten lose limbs due to mine explosions, artillery shelling,
and kamikaze drone strikes [12].

Another common cause is high-energy gunshot
wounds, which are accompanied by destruction of mus-
cles, bones, and blood vessels [11]. In case of gunshot
trauma to the limb with damage to the main arteries, there
is a risk of ischemia, and if revascularization is delayed,
irreversible tissue changes occur that require amputation
[11].

It is also worth considering that on the battlefield it is
often impossible to provide full vascular care in the first
«golden hoursy», so even potentially saved limbs are sub-
ject to amputation due to late diagnosis of ischemia or the
development of gangrene.

Septic and infectious complications. Many am-
putations do not occur immediately after injury, but as a
secondary intervention when the affected area becomes
infected. Purulent-septic complications are very common
in war conditions, where wounds are often received in an
antiseptically non-sterile environment - trenches, trenches,
ruins of buildings. In addition, contamination of wounds
with bacteria, including multi-resistant strains, reduces the
effectiveness of conservative treatment [14].

If antibacterial therapy is ineffective or necrotizing
fasciitis develops, surgeons are forced to resort to amputa-
tion as the only option to save the patient’s life.

Special attention deserves the group of patients in
whom amputation is performed due to complete or partial
traumatic avulsion of the limb. Such injuries are usually
almost impossible to restore, especially if the stump is sig-
nificantly damaged and the time that has passed since the
injury exceeds the limits permissible for successful replan-
tation.

In addition, there is an increase in the number of am-
putations for prophylactic purposes. In such cases, with
deep necrosis or irreversible tissue damage, amputation is
performed to prevent the development of systemic intoxi-
cation or sepsis.

The use of tourniquets in modern tactical medicine
significantly reduces the mortality rate on the battlefield,
but at the same time can lead to the risk of ischemic le-
sions. Prolonged application of a tourniquet to a limb for
more than 2 hours significantly increases the likelihood
of ischemic necrosis, especially in conditions of low tem-
peratures.

Thus, a tourniquet is an effective means of saving
lives, but can complicate the preservation of the limb in the
long term. In a number of cases, patients who managed to
stop the bleeding in a timely manner still have to undergo

20 Vol.2 Number 3(7) 2026

ISSN 3083-6336 (Online)

amputation in the future.

In summary, the main causes of amputations in mili-
tary personnel can be identified:

- mine-explosive injuries with significant tissue dam-
age;

- gunshot wounds accompanied by damage to the
neurovascular bundle;

- tissue ischemia, including post-tourniquet ischemia;

- purulent-necrotic complications, such as gangrene,
abscesses, osteomyelitis;

- traumatic amputations of limbs that are not amena-
ble to reimplantation.

In practice, these factors are often combined, which
significantly complicates the choice of treatment tactics. In
such cases, amputation becomes not just a surgical inter-
vention, but a complex ethical and clinical decision aimed
at preserving life and preventing the development of mul-
tiple organ failure.

Modern approaches to amputations in conditions of
full-scale war have undergone significant changes. The
main paradigm has shifted from simple “saving life” to
maximum preservation of functionality for future pros-
thetics. Here, several aspects and approaches in modern
military field surgery regarding amputations can be dis-
tinguished:

- the concept of “Damage Control Surgery” (DCS)
[18].

In conditions of combat operations, amputation is of-
ten performed in several stages. In the first stage (on the
front line), the priority is to stop the bleeding and fight the
infection.

Guillotine amputation is used extremely rarely: It is
practically not used in its pure form now. Instead, primary
surgical treatment is used with the cutting off of non-viable
tissues without the final formation of a stump.

Delayed closure: The stump is never sutured tightly
in the first stage due to the high risk of anaerobic infection
and edema.

- preservation of length and «injury zoney.

Previously, there were strict «levels of choice» (for
example, upper, middle, lower third of the tibia). Today,
the approach is individual: we fight for every centimeter of
bone and soft tissue. Lever length: The longer the stump,
the easier it is for the patient to control the prosthesis. Tis-
sue replantation: The use of skin flaps from the parts of
the limb to be removed to close the wound (the so-called
«spare parts surgery»).

- reconstructive techniques during amputation.

Modern surgery integrates elements of rehabilitation
directly into the operation: - Myodesis and myoplasty:
Fixation of muscles to the bone or to each other prevents
atrophy and allows the patient to “feel” the phantom limb,
which is critical for bionic prostheses.

- Targeted Muscle Reinnervation (TMR): Redirecting
severed nerves to other muscles [24-29]. This radically
reduces phantom pain and in the future allows high-tech
prostheses to be controlled using intuitive brain signals.

- Prevention of phantom pain.

Pain is the main enemy of rehabilitation. The modern
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approach includes:

Regional anesthesia: Installation of catheters for
long-term administration of anesthetics directly into the
nerve trunks.

Surgical treatment of nerves: The nerves are cut
with a sharp blade under tension so that they hide deep in
the tissues, preventing the formation of painful neuromas.

- Osseointegration, this is one of the promising ar-
eas. For patients with very short stumps, where a conven-
tional prosthesis does not hold, osseointegration is used
- the implantation of a metal implant directly into the bone,
to which the prosthesis is then attached.

Conclusions.l. Modern military medicine has
turned amputation into a complex plastic and neurosurgi-
cal manipulation. The main goal of which is not just sur-
vival, but the return of a person to an active life, sports and
even military service using modern technologies.

2. In today’s world, amputation is not considered sim-
ply the removal of a body segment. This is the first stage
of creating a new organ - the «stump + prosthesis» system.
The surgeon on the operating table must complete the op-
eration and think like a prosthetist, preparing for the future
the mandatory possibility of prosthetics.

3. The priority is to preserve the length of the bone
as much as possible, even if this requires complex plastic
surgery. A longer stump means less energy consumption

ISSN 3083-6336 (Online)

for the patient when walking and better stabilization.

4. The use of regional anesthesia and proper work
with nerve trunks during surgery reduces phantom pain,
which critically affects the mental health of a serviceman
in the future.

5. The success of rehabilitation now depends on a
multidisciplinary team, where the surgeon, anesthesiol-
ogist, physical therapist, and prosthetist work in a single
protocol and are as close to each other as possible.

Prospects for further research. Our research is
aimed at finding the existing causes of limb amputations
and preventing their further decline.
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Pe3rome. Croronui ammyTanii BUKOHYIOTECS 3 YPaXyBaHHSAM YCiX NPUHIHUIIB MAJIOIHBa3UBHOCTI, TEMOCTa3y Ta MO-
naneinoi peabimitamnii. BiitHa B Ykpaini BuBena mpoOiieMy aMITyTamiid Ha piBeHb r'yMaHITapHOI KaracTpodu. [Ipore mapa-
JIEIIEHO PO3TOPTAETHCS 1 CHCTeMa peadiTiTalliiftHOT BiIOBII.

AwmrmyTanisi po3mIAIAa€ThCS HE JIMIIE K MEJUYHEe BTPYYaHHs, alie i K CKIAIHHUA Ol0NCHXOCOLialbHUN Tporec,
o motpedye KoMImieKcHOI peabimiTamii. Le cxmamamii Gi3maHuiA, ICHXONOTIYHAN 1 COMiaTbHUN BUKIIVK, SIKHH BIMarae
LUTICHOTO, MYJIBTHAMCIUTLTIHAPHOTO TiIXOLTY.

MeTo10 AOCTII:KEeHHS € aHAII3 JITepaTypHUX JaHUX MO0 IPUYMH aMITyTalii KiHIIBOK y BifiCBKOBOCITY>KOOBIIIB B
YMOBaX BOEHHOTO CTaHy B YKpaiHi JUIS IiIBUIICHHS €(PEKTUBHOCTI IPOTE3yBaHHS Ta CKOPOYCHHS TEPMiHIB peadimiTarrii.

['0JI0BHOKO MPUYMHOIO aMITyTalliil cepel BIHCHKOBOCIY)KOOBLIB € MiHHO-BHOYyX0Ba TpaBMa, 10 CYIPOBOIKYEThHCS HE
JHLIe PYyHHYBaHHSAM TKaHUH, ajle il 3a0pyAHEHHSIM paHu GpparMeHTaMH IPYHTY, OAATY, MeTaly. Taki YIIKOIKeHHS 4acTo
€ KOMOIHOBaHHMH, 13 YPa)KCHHSM M’ SIKHX TKaHUH, CYIUH, KiCTOK, 0 3HAYHO 3MEHIIIY€E TAHCH Ha 30epEKCHHSI KiHI[IBKH.

Lle ogHi€r0 MOMIMPEHO NPUYNHOK aMITyTallill € BACOKOCHEPTeTHYHI BOTHENAIbHI MOPAHEHHS, SIKi CYIPOBOIIKY-
I0ThCS PyHHYBAaHHSAM M 5I3iB, KICTOK 1 CyIuH. Y pasi IMONIKOKCHHS MaricTpajibHUX apTepiil BUHUKAE BUCOKHH PU3UK
imeMii, a 3aTprUMKa PeBaCKyJSIpH3aLil NPU3BOIUTH 10 HE3BOPOTHUX 3MiH y TKAHHHAX, IO MOTPEOYIOTh aMITyTallii.

CyuacHi MiIXoau 10 aMITyTaliid B yMOBaxX MOBHOMAcIITaOHOI BifHM 3a3HaNM 3HAYHUX 3MiH. [0I0BHA mapagurma
3MICTHIIACS Bill TIPOCTOTO «PATYBAaHHS >KUTTS» IO MAKCHMAaJIbHOTO 30epeKeHHS (PyHKIIIOHAIBHOCTI I MalOyTHBOTO
NPOTE3yBaHHSI.

BucnoBoxk. 1. CyyacHa BilicbkoBa MeIMIIMHA IEPETBOPHIIA aMITyTAIlII0 Ha CKJIQJHY IUIACTUYHY Ta HEHpOXipypriuay
MaHinyJsLiro. [ooBHa MeTa K0T He IPOCTO BHIKMBAHHS, 8 TIOBEPHEHHS JIFOAUHU 1O aKTUBHOTO XKHTTS, CIIOPTY Ta HAaBITh
JI0 BIiCBKOBOT CITyKOH 3 BUKOPUCTAHHIM Cy4aCHHUX TEXHOJIOTiH.

2. Y CBIiTi CHOTOMHINIHIX peaiii aMITyTallis He PO3MISIAETHCS K IMPOCTO BHOAICHHS cerMeHTa Tina. Lle mepmmii
eTaI CTBOPEHHS HOBOTO OpraHy — CHCTEMH «Kykca + npoTesy. [1ix yac BUKOHAHHS aMITyTallii Xipypr IOBHHEH MUCIUTH
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SIK TIPOTE3HUCT, 3a3/1aJIeTi/Jb CTBOPIOIOYH ONTHUMaJIbHI YMOBH IS TOAAJIBIION0 MPOTE3yBaHHSI.

3. [IpiopuTeTHUM HANPSIMKOM € MakCUMajIbHE 30€pe)KEHHsI JTIOBXHHHU KICTKH, HaBiTh SIKIIO 1€ MOTPeOy€e CKIaJHUX
TUTaCTHYHUX onepauiil. OCKUIbKH, YUM JIOBIIA KyKCa, THM MEHIII €HEproBUTpaTH MallieHTa MpH X0oap0i Ta Kpaia cra-
Oinizaris.

4. BuxopucTaHHs perioHapHoi aHecTesii Ta mpaBuiibHa poO0Ta 3 HEPBOBUMHM CTOBOYPAMH I1iJT 4ac orepariii 3MeHIIye
(anTOMHI 00T, IO € KPUTHYHO BXKIMUBHM, TOMY 1110 O€3110CEPEJHBO BIUIMBAE HA MEHTAJILHE 3/I0POB’sl BIICHKOBOCITYX-
00BIISI B MallOy THHOMY.

5. Yenix peaOinitanii cbOrosiHi 3a1€KHUTh BiJl MyJIBTHAMCIUILTIHAPHOT KOMaH/IH, Yy SIKIH Xipypr, aHecTe3ioior, (izny-
HUH TeparieBT 1 MPOTE3UCT MPAIIOIOTh 33 €IMHAM ITPOTOKOJIOM Ta y TICHIN B3aeMOIi.

KoarouoBi cioBa: xipypris, BiiiHa, amIyTalist KiHIIIBKH, ()OPMYBaHHSI KyKCH KiHIIIBKHM, MiHHO-BHOyXOBa TpaBMa,
BIHCHKOBOCITYKOOBII 3 aMITyTalliSIMH HIDKHIX KIHI[IBOK, ()aHTOMHUIA OiJ1b, pIBEHb aMITyTallii.
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