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Objective. To analyze changes in the nosological structure
of patients, treatment technologies, to outline the peculiarities
of surgical interventions in the trauma profile of a civilian clini-
cal hospital during the war period and to emphasize the need
for relevant knowledge and skills of specialists in the treatment
of combat trauma and its consequences.Methods. A comparative
analysis of the clinical and nosological structure of 2,475 pa-
tients were treated during the year before the war and 3,838 pa-
tients during the full-scale war year. Among them, 83.1 % were
civilians, 7.7 % were temporarily resettled, and 9.2 % were mil-
itary personnel. The study utilized bibliosemantic, medical-sta-
tistical, and clinical methods. Results. During the active phase
of the war, the Orthopedics Department of the civilian clinical
hospital provided specialized medical assistance to both civilian
populations and military personnel injured during hostilities.
The relative number of hospitalized men increased by 4.83 %,
and although the absolute number of those urgently hospital-
ized decreased. Despite the overall increase in the number of
operations per patient, surgical activity in the Orthopedics
Department decreased from 86 to 80 %. The intensification
of inpatient treatment organization, patient preparation for sub-
sequent stages of surgical interventions in the Rehabilitation
Department, and outpatient medicine work collectively reduced
the average bed-day in the Orthopedics Department by 12.3 %.
Conclusions. Thus, during the war, the structure of patients
in the Orthopedics Department of the civilian medical clinical
institution changed, with an increase in the relative number
of male patients and those with multiple and combined injuries.
A notable feature of the treatment process organization during
hostilities is the phasing of the treatment of the wounded not
only at the levels of medical evacuation but also within the clini-
cal hospital. The intensification of the organizational component
and the outpatient link of the treatment process allowed for a re-
duction in bed-days and the provision of inpatient treatment to
a larger number of patients.

Mema. Ilpoananizysamu 3miHu 6 HO3002IUHILU CIPYKIMYPI XBOPUX,
JUKYBANHUX MEXHOAORIAX, OKPEeCAUMU 0COONUBOCMI XIPYPIYHUX
B8MPYUAHb MPAGMAMOLO2IMHOZO0 NPOPINIO YUBLILHOT KIIHIUHOT -
KapHi y 80€HHULL nepiod ma Ha2olocumu Ha nompeoax y 8ionosio-
HUX 3HAHHAX | BMIHHAX (Paxieyis wo0o 1iKysanus 601060l mpasmu
ma ii nacnioxie. Memoou. Ilpogedero nopisHanbHUL AHANI3 Ki-
HIKO-HO30110214HOT cmpykmypu 2 475 yueinvHux nayicumis opmo-
nedo-mpagmMamonoiyHo2o 8i00LIeHH S, SKI JIKY8AIUCH NPOMA2OM
PoKy nepeo sitinoro ma 3 838 ocib, eocnimanizo8anux npomscom
POKy nio uac uei (yusinoni — 83,1 %, mumuacoso nepeceneni —
7.7 1 9,2 % siticbkosux). Buxopucmarno 6ibniocemanmuynul, me-
OUKO-CIMAmuCcmuyHull I KIHMKHUL Memoou ananizy. Pezyntomamu.
B axmueny ¢a3zy eiiinu npoginvhe 8i00iNeHHS HAOAE Chneyianizo-
6aHy 00NOMO2Y K YUGINLHOMY HACENeHHIO, MaK I Gilicbkosum. Lle
CHPUYMUHUTIO 3MIHU 6 KIIHIKO-HO301021YHIl CIMPYKMYpIi nayicHmis:
30invwunocy Ha 4,83 % eionocne uucio 20Cnimanizoeanux 4o-
JI0GIKI8 1 3MEHWUNAC KITbKICMb 36EPHEHb 8 YP2eHMHOMY Nopso-
kY. Ilonpu 30invienHs cymapHoi Kiibkocmi onepayiti Ha 00HO20
nayicuma, xipypeiuna akmugnicme smenwunacs iz 86 oo 80 %,
OCKINIbKU HU3KA X8OpUX OYIu Oneposani na nonepeowix emanax
Inmencugirayis opeanizayii cmayioHapHo20 AIKY8AHHS, NIO20MO06-
K nayieHmis 0o nooanbUo20 emany XipypeiuHux 6mpyuans y pea-
oinimayiiinomy i00LieHHi ma pobomu amOyIamopHoi MeOuyuHu
BHUBUNO CEPEeOHIll INHCKO-0eHb y 8i00inenHi na 12,3 %. BucHosku.
Omoice nio uac GitiHU 8 YUBLILHIN MEOUYHIN KIIHIYHIL YCMAHOBI
SMIHULACST CMPYKMYPA NAYIEHMIE OPmMOonedo-mpasmamonoiuno-
20 GI00LeHHA: 30LILIUUNACH KITbKICMb NAYIEHMIS Y008140i cmami
3 MHOMCUHHUMY | NOEOHAHUMU YKOOHCceHHAMU. Ocodaugicmio
op2anizayii 1iKy8aibHO20 NPOYecy € emanticCms CHOCMepPedICeHts
NOPAHEHUX He Julie Ha PIBHAX MeOUYHOI esaxyayii, ane i 8 KIiHIuHill
qiKapHi. Inmencugikayis opeanizayitinoi Komnonenmu u amoyna-
MOPHOT IAHKU NIKY8ATbHO20 NPOYeC)y 00380AE 3MEHULUMU TIXHCKO-
Oerb i 3abe3neuumu cmayioHApHUM TIKYEAHHAM OLIbULy KITbKICIb
nayicumis. Kniouosi ciosa. Opmonedo-mpasmamonoziune 6i00i-
JeHHs, KAIHIKO-HO30A02IYHA CIMPYKMYypa NayieHmis, opeanizayisi
JKYBANbHO20 NPOYEC).
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Introduction

According to analysts, military conflicts signifi-
cantly impact civilian orthopedic surgery. The num-
ber of patients with injuries, open fractures, and those
requiring reconstructive surgeries on bones and soft
tissues with subsequent prolonged rehabilitation is in-
creasing [1-4].

In addition to healthcare facilities within the mili-
tary health system, individuals with combat injuries
receive treatment in civilian hospitals corresponding
to the tertiary, and quaternary levels of medical care
[1]. This prompts the search for new strategies to im-
prove the treatment of those injured and wounded in
combat situations [5].

A structural subdivision of a clinical multidis-
ciplinary hospital is the Orthopedics Department,
which provides urgent and planned specialized
medical care to patients with injuries and diseases
of the musculoskeletal system. The provision of this
Department with personnel and medical equipment
is carried out in accordance with orders approved by
the Ministry of Health of Ukraine, volume and quali-
ty of medical care align with clinical protocols.

During the war, leaders of civilian healthcare in-
stitutions face the task of organizing the work of medi-
cal personnel to treat both civilian and military pa-
tients in a way that does not compromise the ability
to assist the civilian population with musculoskeletal
injuries while ensuring timely and high-quality treat-
ment for military personnel.

From this perspective, for timely response to
the constantly changing situation, it is important to
conduct an analysis of the structure of patients hos-
pitalized in the specialized departments of a civilian
hospital, assess statistical indicators characterizing
the dynamics of the share of combat surgical trau-
ma and related injuries, corresponding changes in
the features of surgical interventions, and so forth.

Objective: to analyze changes in the nosological
structure of patients, treatment technologies, outline
the features of surgical interventions in the orthope-
dic profile of a civilian clinical hospital during a pe-
riod of full-scale aggression, and emphasize the need
for relevant knowledge and skills among specialists in
the treatment of combat trauma and its consequences.

Materials and Methods

The study was approved by the Bioethics Com-
mission of Danylo Halytsky Lviv National Medical
University (protocol Ne 11 of 19.12.2022).

We conducted an analysis of the dynamics of pro-
viding specialized orthopedic care at St. Luke’s Hos-
pital in Lviv from 2021 to 2023. In 2021, the Orthope-

dics Department treated 2 475 patients, all of whom
were civilians. From March 2022 to March 2023,
there were 3838 individuals in the Department (fur-
ther analysis is presented in the «Results and Discus-
sion» section).

The following research methods were utilized:

— bibliosemantic: for the analysis of contemporary
sources of scientific information regarding the im-
provement of assistance organization for hospitalized
individuals;

— statistical: for the collection, processing, and
analysis of indicators, establishing comparison group
correlations, and determining the reliability of the ob-
tained results;

— clinical: for justifying the clinical-epidemiologi-
cal, clinical-nosological, and clinical-organizational
characteristics of skeletal injuries;

— standardized assessment systems: for determin-
ing the severity of injuries and the condition of hospi-
talized patients with limb injuries.

For ease of reference in the text and the analy-
sis of clinical-nosological characteristics, the group
of patients treated in the Orthopedics Department
in 2021 is referred to as the comparative group, and
the group of patients treated in the department from
March 2022 to March 2023 is referred to as the main

group.

Results and Discussion

The analysis revealed that out of the 2475 patients
who received assistance in 2021, 66.58 % had muscu-
loskeletal injuries. Among them, 1648 (66.59 %) had
skeletal fractures, with 474 patients (28.76 %) hav-
ing fractures of the upper limbs and 1125 (68.26 %)
of the lower limbs. Multiple injuries were observed in
20 patients (1.21 %), combined injuries in 29 patients
(1.77 %), and 33.42 % had orthopedic diseases.

From March 2022 to March 2023, the Orthopedics
Department treated 3838 patients, a 55.07 % increase
compared to the previous year. Among them, 83.1 %
were civilians, 7.7 % were temporarily displaced, and
9.2 % were military personnel. Patients with skeletal
fractures numbered 2 225 (35.01 % more than the pre-
vious year), constituting 57.97 % of the total, while
those with orthopedic diseases made up 42.03 %.

The number of patients with fractures of the up-
per limbs was 633 (28.44 %), a 33.54 % increase com-
pared to the previous year. The total number of lower
limb fractures was 1 486 (66.7 %), a 32.08 % increase.
Multiple injuries were noted in 247 patients (6.43 %),
a staggering 1 235 % !!! increase, and combined inju-
ries were observed in 95 patients (2.47 %), represent-
ing a 327.59 % increase compared to the previous year.
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For greater clarity and convenience of compari-
son, the data has been presented graphically (fig. 1).

The active phase of the war also influenced the
gender distribution of patients: while men account-
ed for 52.88 % of all hospitalized individuals in the
comparative group (in 2021), in the main group, their
relative number increased to 57.71 %. However, the
average age of patients did not change significantly
and remained at (52 £ 1) years.

In our view, this can be explained by the presence
of younger, predominantly male military personnel,
as well as the inclusion of older internally displaced
persons — patients from temporarily occupied terri-
tories and areas adjacent to the conflict zones, who
suffered both domestic and gunshot injuries. Ad-
ditionally, the Orthopedic Department continued
to admit local residents with injuries and disorders
of the musculoskeletal system.
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Fig. 1. Distribution of patients by fracture localization: A — in
2021; B—1in 2022-2023. Where UL — upper limb, LL — lower
limb, MI — multiple injuries, CI — combined injuries

The majority of patients in the comparative group
(2021) were admitted to the Orthopedics Depart-
ment as an emergency (78.74 %) with bone fractures,
of which 98.5 % were closed fractures and 1.5 %
were open fractures. Most patients with open frac-
tures had soft tissue injuries classified as 10-1, 10-2
due to the mechanism of internal damage by bone
fragments.

The absolute number of patients admitted in an
emergency manner in the main group was lower than
in the comparative group, accounting for 63.31 %.
However, the percentage of patients referred from
military institutions and outpatient clinics increased.
The number of patients with open fractures increased
to 4.5 %, among whom soft tissue injuries were clas-
sified as 10-3, 10-4, and 10-5 (fig. 2).

The increased number of patients with multiple
fractures rose to 6.43 %, and those with combined
injuries increased to 2.47 %. These patients un-
derwent staged surgical operations on the mus-
culoskeletal system, while those with combined
injuries and wounds followed the damage control
strategy.

It is essential to highlight that all patients with
combat-related bone injuries of the extremities, hos-
pitalized in the Orthopedics Department, had their
fractures immobilized with external fixation devices
(Ex Fix). However, approximately 2 % of these pa-
tients required correction of Ex Fix during the inpa-
tient treatment for fracture stabilization.

While 25 % of patients in the control group
underwent urgent internal osteosynthesis based
on indications, in the main group, such surgi-
cal procedures were performed only in the ab-
sence of mass hospitalizations of military per-
sonnel and temporarily displaced individuals.
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Fig. 2. Distribution of patients by gender in the control and main
groups

Fig. 3. Dynamics of emergency admissions in the control and
main groups
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Upon the arrival of evacuated wounded individuals,
thorough examination and wound inspection were
conducted in the operating room, involving repeat-
ed or secondary surgical wound debridement, and if
necessary, correction of Ex Fix.

Patients with limb injuries and soft tissue defects
(both military and civilian) required a multidiscipli-
nary approach to treatment, involving specialists in
radiological diagnostics, critical care doctors, sur-
geons, plastic surgeons, and orthopedic surgeons. The
primary goal of treating patients with combined trau-
ma and life-threatening complications of trauma was
to save the patient’s life. In patients with polytraumat-
ic injuries of the limbs and tissue defects, overcom-
ing wound infection, wound healing of soft tissues,
and/or performing plastic closure of the wound were
crucial. Proper evaluation of the limb's condition and
making tactical decisions regarding its preservation
or amputation were essential.

For the treatment of wound infections and the exe-
cution of corresponding surgical interventions for
plastic wound closure, patients were transferred to
the Surgical Department or the Plastic and Recon-
structive Surgery Department. This affected the num-
ber of surgical operations recorded by the Ortho-
pedics Department. Despite the overall increase in
the number of operations per patient, the surgical ac-
tivity in the Orthopedics Department decreased from
86 to 80 %. This was influenced by some patients
being operated on during the earlier stages of eva-
cuation and then transferred to the Orthopedics De-
partment for conservative treatment with subsequent
transfer to the rehabilitation Department.

The reduction in surgical activity was also influ-
enced by the referral of some patients by territorial
recruitment and social support centers (enlistment
offices) for examination and health assessment in in-
patient conditions and for obtaining the relevant con-
clusion from the medical advisory commission.

Due to the more massive influx of injured in-
dividuals to the Orthopedics Department during
the full-scale war and to ensure their bed capacity,
the organizational aspect of the treatment process
was intensified. Another factor influencing the ave-
rage bed-day in the Orthopedics Department was
the introduction of an intermediate stage of patient
treatment in the Rehabilitation Department to prepare
them for the subsequent stage of surgical interven-
tion, including the conversion of the method of frac-
ture fixation from external fixation to internal osteo-
synthesis (conversion).

Another factor in reducing the bed-day in the Or-
thopedics Department was the intensification of out-

patient medical care, which provided treatment
for operated patients in the postoperative period
in the absence of complications. Patients positive-
ly responded to this organization of the treatment
process.

All the above measures resulted in a 12.3 % re-
duction in the average bed-day from 6.1 bed-days in
2021 to 5.4 bed-days in 2022.

We have to state that the main group saw a sig-
nificant increase in the number of patients with
limb amputations and those requiring amputation.
These were mainly young, working-age individuals
after combat trauma. Their treatment involved pre-
paring the amputation stump for prosthetics. 1.5 %
of them required amputations for secondary indica-
tions. The decision to amputate the limb for seconda-
ry indications was made by a panel of doctors based
on the MESS scale and their experience. To obtain
the patient's consent for amputation, it was necessary
to explain to them the necessity of such an operation
and the prospect of modern prosthetics. One convinc-
ing argument in favor of amputation (based on indi-
cations) and the patient’s agreement to the amputa-
tion was the possibility of communication of these
patients with successfully prosthetized fighters for
the restoration of the function of the amputated limb
in the Rehabilitation Department.

Conclusions

Based on the conducted research, it has been de-
termined that during the war in the civilian medi-
cal clinical institution, there was a significant change
in the patient structure of the Orthopedics Depart-
ment: there was a 55.07 % increase in the total num-
ber of hospitalized patients compared to the previ-
ous year, and the number of patients with multiple
(1 235 % increase!!!) and combined injuries (327.59 %
increase) compared to the previous year. The relative
number of patients with open fractures, including
soft tissue injuries of grades 10-3, 10-4, and 10-5,
increased by 3 %.

The gender distribution of patients changed:
the relative number of men increased by 4.83 %.
However, the average age of patients did not change
significantly and was (52 + 1) years.

Despite the overall increase in the number of sur-
geries, the surgical activity in the Orthopedics De-
partment decreased from 86 to 80 %. The reasons
for the decrease in surgical activity include the fact
that some of the injured were operated on at previ-
ous stages of medical care provision, and others un-
derwent plastic surgeries to close soft tissue defects
in the Surgical Department. In addition, patients in
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the Orthopedics Department were present for diag-
nostic purposes and health assessment dynamics ac-
cording to the referrals of the territorial recruitment
center (enlistment offices).

An organizational feature of the treatment process
during the period of hostilities is the staged treatment
of the injured not only at the levels of medical evacuation
but also in the departments of the civilian clinical hospital.

The intensification of the organizational compo-
nent and the outpatient sector of the treatment process
allowed for a 12.3 % reduction in the bed-days and,
accordingly, provided hospital treatment for a larger
number of patients.
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