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Introduction. Recent observations indicate that craniofacial injuries can present as isolated, multiple, or combined trauma. Currently, there
is a lack of objective criteria for determining impairments of vital functions that necessitate specialized, multidisciplinary medical care at
Level | trauma centers, including multistage surgical treatment (MST) as a criterion for comprehensive management. Furthermore, criteria
and indications for the comprehensive treatment of combined injuries, which account for up to 80% of cases, have not been developed
in sufficient detail.

Objective. Development of a rational multistage surgical treatment (MST) protocol for combined trauma that takes into account injury severity
and impaired body functions in patients with midface injuries.

Materials and methods. A total of 132 patients were examined, with males comprising 84.8% (n = 112) and females comprising 15.2%
(n = 20). The age distribution of the patients was as follows: males aged 20-39 years — 44.7% (n = 59), males aged 40-59 years — 40.1%
(n = 53); females aged 20-39 years — 1.5% (n = 2), females aged 40-59 years — 13.6% (n = 18). All patients were divided into three groups:
Group 1 — 40 patients (30 males; 10 females) with a compensated course (trauma disease (TD) Type 1); Group 2 — 44 patients (38 males;
6 females) with a subcompensated course (TD Type Il); Group 3 — 48 patients (44 males; 4 females) with a decompensated course (TD
Type lll). The study outcomes were assessed based on injury severity and impaired body functions. Injury severity was evaluated using the
Trauma Shock Potential Scale (Tsibin), the Military Field Surgery — Injury Scale (MFS-I), and the Abbreviated Injury Scale (AlS). Impaired body
functions were evaluated using MFS-SE (State Upon Entry), MFS-SA (State After Admission), and MFS-SS (Specialized State) scales. Sta-
tistical data processing was performed using the Statistica 10 software package. Standard descriptive statistics were calculated (mean [M],
standard deviation [SD], median [M ], lower [Q,] and upper [Q,] quartiles). Hypothesis testing for the equality of means was assessed using
Student’s t-test.

Results. The conducted analysis of statistical data on the nature of injuries and impaired vital body functions allowed an MST methodology
to be developed. Its application enabled adequate administration of specialized resuscitative care in 90% of cases, as well as multidisciplinary
surgical care. For Group 1 patients, MST was primarily provided on an abbreviated basis, without performing a tracheostomy or gastrostomy,
followed by a full-scale surgical intervention during the first period of TD. Treatment for patients in Groups 2 and 3 was initiated in a shock
room or an intensive care unit (ICU).

Conclusions. In cases of TD Type |, i.e., isolated maxillofacial injury with a compensated course, the principles and algorithms of the general
therapeutic and tactical approach to TD management are not applicable, and the full scope of surgical interventions can be performed during
the first period of TD. In cases of TD Types Il and llI, the full scope of MST should be implemented.
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OPUIMHAJIbHASI CTATbA | OPFTAHU3ALIUSA MOMOLLM B YPE3BbIYANHbIX CUTYALIUAX

BBepeHune. B nocnegHee Bpems Halum HabntogeHns nokasanu, YTo TpaBMbl YEPEMHO-NLEBON 061aCcT NPOTEKAKOT B BUAE N30NNPOBAHHbIX,
MHOXECTBEHHbIX 1 COYeTaHHbIX TpaBM. [Jo HACTOSLLEr0 MOMEHTa HET OOBEKTUBHbBIX KPUTEPUEB HapYLLEHWS YKU3HEHHO BaKHbIX (DYHKLINIA
opraHnama, npu KOTOPbIX MOCTPaAaBLIME HY>XOAIOTCA B CNeLmanM3npoBaHHON MHOrONPO(UIbHOM MEAULIMHCKON MOMOLLM B TPaBMOLLEH-
Tpax | ypoBHSI, B TOM HMCIE 1 B BUOE MHOFOCTaAUMHOIO XMpyprudeckoro nedvenmst (MCXJ) kak KpnTtepusi KOMIeKCHoOCTW. He paspaboTaHbl
KpUTEpWM 1 MOKa3aHNs K KOMMAEKCHOMY NTEHYEHUIO COHEeTaHHbIX TPaBM, YacToTa KoTopbix gocTuraeT 80%.

Llenb. PaspaboTtka paumoHansHoro MCXJT coveTaHHbIX TpaBM C YHETOM TSHKECTU MOBPEXAEHNS U HAPYLLEHHbBIX (OYHKLIMIA opraHn3ma no-
CTpagaBLUNX C TpaBMOW cpedHen 30Hbl nuua (C311).

Marepuansl n metopbl. O6cnegosaHo 132 mocTpazaBLUMX, Cpedn HUX My>HuHbl cocTaBmnm 84,8% (112 nocTpaaasLuvix), >KEHLLMHbI —
15,2% (20 noctpagasLumx). o Bo3pacTy NocTpagaBLUMe pacnpefeneHbl CNeaytoLmmM 06pasomM: My>k4nHbl B BospacTe 20-39 net — 44,7%
(59 nauweHToB), B Bo3pacTe 40-59 net — 40,1% (53 nauveHTa); >keHwmHbl B BodpacTe 20-39 net — 1,5% (2 naumeHTKky), B BO3pacTe
40-59 net — 14% (18 naumeHTOK). Bce nocTpagasLune 6binv padaenersl Ha 3 rpynnbl: rpynna 1 — 40 naupeHToB (30 My>k4uH; 10 >KeHLLIWH)
C KOMMEHCUPOBaHHbIM BapuaHTOM TeuveHus (| BapuaHT TedeHus TpaBmatudeckorn 6onesnmn (TB)); rpynna 2 — 44 naumeHta (38 My>X4uH;
6 XKEHLLMH) — cybKOMMNeHCUpoBaHHbI BapuaHT (Il BapuaHT TedeHns TB); rpynna 3 — 48 naumeHToB (44 My>X4YMHbI;, 4 >KEHLIMHBI) — OEKOM-
neHcrpoBaHHbIM BapuaHT (Ill BapnaHT TedeHus TH). Pe3ynsraTel McCnefoBaHust OLeHMBanu No nokasaTensm TSKeCTy NOBPeXAeHN (C Ue-
NoNb30BaHNEM LKasbl LWOKOreHHoCTW TpasMmbl FO.H. Libibuna, BIX-, AIS) n HapyLlueHHbIx hyHkumin oprandmnama (BIX-Cr, BIX-Cr, Brx-
CC). Ctatnctndeckas obpaboTka AaHHbIX NpoBeAeHa C MCMOMb30BaHMEM NakeTa nporpaMmmHoro obecnevenns Statistica 10. Bbiamcnsnn
CTaHAapTHble onucaTesbHble CTaTUCTVKM (CpeaHee 3HadeHve (M), cTaHOapTHOE OTK/IoHeHUe (3), MeavaHy (M), HKHUA (Q,) 1 BepxHW (Q,)
KBapTuK). [poBepka rMMnoTesbl O PaBEHCTBE CPEOHVX 3HAYEHUI OLIEHEHA C MCMOSb30BaHVeM t-kpuTtepust CTbloaeHTa.

Pesynbtatbl. /13y4eHre pe3ynsratoB CTaTUCTUYECKOrO aHanmaa xapakTepa NoBPEeXOAeHWN N HaPYLLEHHbBIX XXU3HEHHO BaXKHbIX (DYHKLMIA
opraHnsmMa nodsonuio paspaboTtate Mmetoanky MCXJ1. Ee ncnonb3oBaHvie NO3BONUIIO aAekBaTHO MPUMEHSATE CNeLMann3vpoBaHHyto pe-
aHUMaTONOrM4eCKyo MoMOoLLb B 90% crydaeB 1 MHOrOMPOMUIIbHYIO XMPYPrM4ecKyo MOMOLLb. BonbHbIM 1-i rpynnbl okasbisanocs MCXJ1
B OCHOBHOM B «COKPALLEHHOM>» BapuaHTe, 663 NPrYMEHEHNS TPAXeOCTOMUMN 1 racTPOCTOMUM, a B AaNbHENLLIEM BbIMOSIHSAIOCH OnepaTuBHOE
BMeLLaTeNbCTBO B MOHOM 06beMe B MEPBOM NepUoAe TpaBMaTnieckon 60nesHu. Jlederne nocTpagaBLumx 2-1 1 3-11 rpynn Ha4nMHanoch
B MPOTMBOLLOKOBOW onepauynoHHon (MLLUO) nnn B otaeneHnn peaHmMaummn n nHteHcrsHow tepanum (OPAT).

BbiBogbl. [Mpy nepBoM BapuaHTe Th — 1M30NMpOBaHHOM TpaBMe (KOMMEHCUPOBAHHOE TEYEHWE) YENFOCTHO-INMLEBON 061acT — MPUHLIM-
bl Y @aNropUTMbl NIEHEOHO-TaKTUHECKOW KOHLENUMN TH HempreMnembl, 1 MOXHO BbINMOSIHATL BECb 0ObEM XUPYPr1MYECKMX BMELLATENbCTB
B nepsom nepuoge Th. MNpu BTOpoM 1 TpeTbem BapuaHTax Th BbinofHseTca Becb 06bem MCXJ1.

KntoueBble cnosa: codetaHHas TpaBMa; LKasbl BoeHHo-nonesas XNpyprna — noBpexgeHne; BoeHHo-nonesas XNPYypPrmna — COCTOAHNE
npn NOCTyNeHnn; BoeHHo-nonesas XUPYpPrna — COCTOAHME roCnmnTalibHOE, MHOFOCTa,D,VIVIHOG XUpypru4eckoe ne4veHne

Ona untupoBaHusa: Llepbyk FO.A, Magan O.[., Magan [O.O. Llepbyk A.KO. MHoOroctagninHoe XMpypru4eckoe nedeHne mno-
CTpafaBLUMX C COYETaHHbIMM  YEpPEenHO-NMLEBbIMU  MOBPEXAEHUAMN  TONoBbl.  MeauuymHa akcTpemarsibHbix — cuTyaumi.  2025.
https://doi.org/10.47183/mes.2025-375

duHaHCUpoBaHue: 1ccnegoBaHmne BbiMoHEHO 6€3 CMOHCOPCKOM NOAAEPKKM.

CooTBeTCTBME NPUHLMNAM ITUKU: UCCNEOOBaHNE BbINOMHEHO C cObNoaeHeM TpeboBaHMiA 1 HOPM XeNbCUHKCKON Aeknapauun. Mpo-
BeAeHVEe KIIMHNYECKOro NCCNefoBaHns 0f0OPEHO HE3ABMCUMbIM STUHECKKM KoMUTETOM CaHkT-INeTepbyprckoro HayuHo-nccnegosaresb-
CKOro MHCTUTYTa ckopol nomolm um. .M. IxkaHenuase (Mpotokon Ne 925 o1 14.03.2024). Bce naymeHTbl U/vinmn Ux poacTBEHHUK Nognm-
canu MHPOPMMPOBAHHOE COorflacue Ha Neverrie U NCNob30BaHne 06€3NYeHHbIX MEQULIMHCKUX AaHHbIX 1 hoTorpaduii.

MoTeHumnanbHbI KOHMOINKT MHTEPECOB: aBTOPbI 3aABNSIOT 00 OTCYTCTBUM KOH(AVKTA MHTEPECOB.
< Magan Omutpuin FOpbesud wpxmdy@mail.ru
Ctatbsi noctynuna: 13.08.2025 Nocne gopaboTku: 20.10.2025 MpuHaTa kK nybankauun: 07.11.2025 Online first: 27.12.2025

INTRODUCTION late 20th century, the Early Total Care (ETC) system was

proposed, which advocated for the treatment of all inju-

Multistage surgical treatment (MST) is the cornerstone
of management for patients with midface injuries. This
approach is based on assessing the severity of the
patient’s general condition and evaluating the level of
compensation for impaired body functions. The MST
includes the following three stages: primary emergen-
cy surgery on a limited basis (abbreviated); intensive
therapy until stabilization of vital body functions; and
repeated surgical intervention to correct the remaining
injuries. Currently, adequate standardized algorithms
for MST are lacking [1-3].

The refinement of MST for patients with combined
craniofacial trauma remains a critical challenge in trauma
surgery. The relevance of this issue is underscored by
the high mortality rate observed in these patients. In the

ries within the first 24 h. However, the ETC system can-

not be considered versatile; moreover, its use does not

lead to a reduction in mortality [4-7].

Recently, new approaches for the treatment of se-
vere mechanical trauma based on the damage control
strategy have been developed [7, 8]. Three types of this
strategy can be distinguished:

e damage control tactics,’ which involves assessing
the severity of the initial trauma and the patient’s bio-
logical constitution (age, body weight, comorbidities,
number of required surgeries, their duration, and in-
vasiveness);

e second-look operation tactics aimed at repeated
assessment of the condition of an injured organ or
pathological focus after the primary surgery with the

T Maday DYu. Choice of Surgical Treatment Strategy for Patients with Combined Injuries Depending on Injury Severity: Lecture. Saint Petersburg: Saint Petersburg S

tate University Publishing House; 2010.
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purpose of detecting early recurrences or evaluat-

ing the effect of therapy that could not be completed

during the first operation;

e programmed relaparotomy involving a repeated surgi-
cal access through an abdominal incision, performed
after the primary surgery to manage complications,
disease progression, or to perform sanitation, as in
case of diffuse peritonitis. It can be emergency (on-
demand), triggered by a sudden deterioration of the
patient’s condition, or planned (scheduled), when the
reintervention is pre-planned [1].

According to V.A. Sokolov, immunological studies
have confirmed that trauma induces a local inflamma-
tory response (LIR) with increased concentrations of
pro-inflammatory cytokines. This cascade of changes
leads to the development of a condition referred to as
the Multiple Organ Dysfunction Syndrome (MODS) in the
Western scientific literature. In Russian publications, it is
called the Disseminated Intravascular Coagulation (DIC)
syndrome.?

MST is applied when it is possible to assess the se-
verity of trauma, the general condition of the organism,
the number of surgical interventions required, and their
potential outcome [1, 7-10]. Such a multistage approach
is a treatment strategy of choice for critical conditions,
involving only those methods which do not worsen the
status of patients with varying degrees of general condi-
tion severity, as assessed based on objective indicators.

The foundation of specialized, multidisciplinary medi-
cal care for severe combined craniofacial trauma con-
sists in resuscitative measures and multistage surgical
assistance. This integrated approach enables the crea-
tion of a therapeutic and tactical scheme for comprehen-
sive treatment, spanning from the moment of admission
to a shock room through to the rehabilitation period. The
advantage of this approach, in contrast to the “damage
control” strategy, lies in the fact that MST is based both
on damage control during the execution of Stages 1 and
2, as well as on performing restorative surgical interven-
tions during the rehabilitation period.

At the beginning of the 21st century, the Russian
healthcare system face two major challenges. These
were the implementation of a new national healthcare
system and the integration of a system for emergency
specialized multidisciplinary medical care into regional
healthcare. This new system integrates prehospital spe-
cialized care with Level | and Level Il regional trauma
centers to provide emergency specialized multidiscipli-
nary medical assistance. This framework allows for the
execution of specific elements of MST at Level Il trau-
ma centers (e.g., temporary control of ongoing external
hemorrhage, management of asphyxia by cricothyroto-
my and tracheostomy).

Severe combined trauma requires emergency spe-
cialized multidisciplinary medical care, including special-
ized resuscitative care in intensive care units (ICUs) and

emergency multidisciplinary specialized surgical care
(MSSC) in operating rooms. Specialized resuscitative
care involves addressing several objectives: (1) restora-
tion of circulating blood volume, (2) maintenance of ade-
quate circulation, and (3) respiratory therapy. Emergency
MSSC is provided in full in shock rooms. One-third of all
surgeries are performed under delayed emergency indi-
cations, while one-fifth are urgent surgeries [1]. A crucial
aspect in the management of severe combined trauma
is the provision of the full scope of emergency multidis-
ciplinary specialized surgical care in the form of MSSC.

In the ICU, the Military Field Surgery — State After
Admission (MFS-SA) scale is used for the dynamic as-
sessment of the severity of physiological function im-
pairments (i.e., the severity of the patient’s condition).
Subsequently, the Military Field Surgery — Specialized
State (MFS-SS) scale is applied. This scale enables the
diagnosis of endotoxicosis, multiple organ failure, acute
lung injury syndrome, and systemic inflammatory re-
sponse syndrome.

In this study, we aim to develop a methodology of
MST for combined midface injuries, taking into account
the trauma severity and impaired body functions.

MATERIALS AND METHODS

A total of 132 patients were examined, with 84.8%
(n =112) of males and 15.2% (n = 20) of females. The age
distribution was as follows: males aged 20-39 years —
44.7% (n = 59), males aged 40-59 years — 40.1%
(n = 53); females aged 20-39 years — 1.5% (n = 2), fe-
males aged 40-59 years — 13.6% (n = 18). The patients
were admitted from the combined trauma departments
of Level | trauma centers: the Dzhanelidze Research
Institute for Emergency Medicine, the Alexandrovskaya
Hospital, and the Military Field Surgery Department of
the Kirov Military Medical Academy.

Injury severity criteria were assessed using the fol-
lowing scales:

e Military Field Surgery — Injury (MFS-I) scale for the
quantitative assessment of injury severity, developed
at the Military Field Surgery Department of the Kirov
Military Medical Academy;

e AIS (Abbreviated Injury Scale), which is a standard-
ized scale based on the assessment of specific ana-
tomical injuries in isolated trauma, accounting for the
type of injury and its location (points), and impair-
ments of general body functions.

The following scales were used to assess functional
impairments: Military Field Surgery — State Upon Entry
(MFS-SE); Military Field Surgery — State After Admission
(MFS-SA); Military Field Surgery — Specialized State
(MFS-S9) [1, 7.

All patients were divided into three groups:

e Group 1 — 40 patients (30 males; 10 females) with
a compensated course (trauma disease (TD) Type I);

2 Sokolov VA. “Damage Control” — A Modern Concept for the Management of Patients with Critical Polytrauma. Lecture. Priorov Journal of Traumatology and

Orthopedics. 2005.
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Figure prepared by the authors based on original data

Fig. 1. Daily score dynamics of the general condition
of patients in the study groups according to the MFS-
SS Scale (Military Field Surgery — Specialized State):
X-axis — observation day; Y-axis — condition severity
score (MFS-SS scale)

e Group 2 — 44 patients (38 males; 6 females) with a

subcompensated course (TD Type Il);

e Group 3 — 48 patients (44 males; 4 females) with a

decompensated course (TD Type llI).

The patients were comparable in terms of sex, age,
nature of traumatic injury, structure of combined injuries,
and severity of blood loss.

The study outcomes were assessed using the fol-
lowing parameters: injury severity (using the Trauma
Shock Potential Scale (Tsibin scale), MFS-I scale, and
AlS) and impaired body functions (MFS-SE, MFS-SA,
and MFS-SS).

Statistical data processing was performed using the
Statistica 10 software. Standard descriptive statistics
were calculated (mean [M], standard error of the mean
[SEM], median [M_], lower [Q.] and upper [Q,] quartiles).
The significance of differences in quantitative variables
between independent groups was determined using
Student’s t-test (for normally distributed variables).

RESULTS AND DISCUSSION

During the study, in 40 patients with TD Type |
(Group 1), the severity of injuries was assessed upon
admission using the MFS-| scale at 1.0-2.0 points,
and the degree of impaired functions was assessed
at 18.8 = 0.9 points on the MFS-SE scale. Following
the performance of emergency and urgent surgical in-
terventions, a rapid decrease in the condition severity
index, calculated according to the MFS-SS methodol-
ogy, was observed.

Simultaneously, in 44 patients (Group 2) with TD
Type I, the second period of trauma became distinctly
manifest on Day 2 after the injury. This was accompanied

by the minimum value of the condition severity index

over a 10-day period (MFS-SS — 47.5 + 0.3 points).

In 48 patients with TD Type lll, the trauma disease
had the most severe manifestation (complex trauma
with impairment of vital functions — polytrauma). The
injury severity in this subgroup ranged 19.0-45.5 points
on the MFS-| scale (averaging 26.2 + 0.8 points). The
minimum severity of the condition upon admission was
32.0 points on the MFS-SE scale, and the maximum
was 75.0 points (Fig. 1).

The algorithm for diagnosing and treating combined
craniofacial injuries was implemented based on a stand-
ard fixed parameter (injury severity) and a variable pa-
rameter (severity of impaired body functions). Clinical
criteria for patient distribution are presented in Tables 1
and 2.

Table 1 presents the criteria for patient hospitaliza-
tion based on the assessment of the general condition
severity using the MFS-SE and MFS-SA scales.

Table 2 presents the injury severity scores for the pa-
tients.

In accordance with the requirements of MST, we
performed the following measures in the treatment of
patients [8, 9]

e establishment of upper airway patency (elimination of
dislocation, obturation, stenotic, valve-type, and as-
piration asphyxiay);

e hemostasis, including ligation of vessels “at a dis-
tance” and tamponade of the oral cavity, oropharynx,
and nasopharynx, following preventive tracheotomy
and insertion of a gastric tube;

e temporary fracture fixation (Fig. 2);

e prolonged mechanical ventilation for subcompen-
sated and decompensated TD courses;

e reconstructive and restorative surgical interventions.
The photographs (Fig. 2) show defects in the orbit-

al, nasal, and maxillofacial regions that require the full

scope of plastic and reconstructive surgical interven-
tions to correct the sequelae of trauma during the reha-
bilitation period.

Comprehensive surgical treatment for combined
craniofacial trauma was performed using a methodol-
ogy based on the clinical and pathogenetic manifesta-
tions of TD and its stages of progression [8, 9]. When
implementing the developed MST approach according
to the compensation level for impaired body functions,
we used the MFS-SS scale and the protocol of Military
Field Surgery Department of the Kirov Military Medical
Academy. According to this framework, the entire MST
algorithm was to be carried out.®

At the initial stage of managing patients with com-
bined midface injuries, the compensation level for im-
paired functions was assessed. Upon identifying signs
of subcompensation or decompensation, MST was
performed under an emergency protocol. This protocol
involved providing emergency care in a shock room,

¢ Ivanov A.G. Content and Organization of Surgical Care for Maxillofacial Wounds in the Context of the Special Military Operation. Study Guide. Saint Petersburg: Saint

Petersburg State University Publishing House.
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Table 1. Qualitative and quantitative parameters of trauma

Conventional Scoring characterization Lethalit Complication rate
classification of impaired Scales of impaired functions (%) y P (%)
functions severity severity ° °
Mild MFS-SE 12 0 0
MFS-SA 16-22 0 0
MFS-SS 27-32 0 0
Moderate MFS-SE 13-20 <3.5 34.0
MFS-SA 23-32 <3.5 <34.0
MFS-SS 33-49 <75 <275
Severe MFS-SE 21-31 <38.0 <66.0
MFS-SA 33-40 <38.0 <66.0
MFS-SS 50-69 <32.0 <62.7
Extremely Severe MFS-SE 32-45 <84.0 <90.0
MFS-SA 41-50 <84.0 <90.0
MFS-SS 70-98 <75.0 <86.3
Critical MFS-SE >45 100 -
MFS-SA >50 100 -
MFS-SS >99 100 -

Table compiled by the authors based on original data

Note: MFS-SE — Military Field Surgery — State Upon Entry; MFS-SA — Military Field Surgery — State After Admission; MFS-SS — Military
Field Surgery — Specialized State.

Table 2. Injury severity scores in patients

Scales
Injury type
AIS Tsibin scale | MFS-I
Soft tissue wounds of the head 1 - 0.05
Closed nasal bone fracture 1 1.5 0.2
Brain concussion 1 0.1 0.2
Jaw fractures 2 1.5 0.3
Mild cerebral contusion 2 0.1 0.3
Moderate brain contusion with calvarial fractures 2 0.5 0.5
Moderate brain contusion with closed fractures of the calvaria and skull base 3 6 0.6
Fractures of the calvaria and skull base (open type), traumatic brain injury (TBI), 4 6 2
brain contusion
Brain compression associated with non-severe contusions 5 1 7
Severe brain contusion with injury to the upper brainstem 5 4 12
Brain compression on a background of severe contusions 5 - 18
Severe brain contusion with injury to the lower brainstem 5 2 19

Table complied by the authors based on original data
Note: AIS — Abbreviated Injury Scale; MFS-I — Military Field Surgery — Injury.
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Table 3. Compensation variants for impaired functions according to the Military Field Surgery Scale

Petameter Compensated course of | Subcompensated course | Decompensated course

TD Type | of TD Type Il of TD Type lll

Inotropic support not administered not administered administered
Systolic BP (mm Hg) 100 81-100 <80

HR (beats/min) 60-90 91-140 < 60 or > 140
Hematocrit (%) 31 26-31 20-25
Hemoglobin (g/L) 99 85-99 60-84

Erythrocytes (x10'%/L) 2.9 2.6-2.9 2.5

MFS-SS, points 50 50-69 70-98

Table complied by the authors based on original data

Note: TD — traumatic disease; BP — blood pressure; MFS-SS — Military Field Surgery — Specialized State.

followed by transfer to a specialized department for
continued treatment after stabilization of the general
condition. Upon admission, it is crucial to assess the
nature of impaired functions [13-15]. In a decompen-
sated course of the disease, the full scope of Stage 1
MST must be performed. In a subcompensated course
of TD, the full scope of Stage 2 MST measures is re-
quired. In a compensated course of TD, surgical inter-
ventions according to Stage 3 MST can be performed
immediately upon admission. Table 4 presents the vari-
ants of TD course.

The analysis of injury severity (MFS-I scale) and gen-
eral condition (MFS-SE scale) revealed statistically sig-
nificant differences between TD Types |, ll, and Ill. On
this basis, the use of the abbreviated MST protocol was

not required, and the full scope of surgical intervention
for patients in Group 1 was performed.

In 40 patients from Group 1, following emergency
and urgent surgical interventions, a rapid decrease in
the condition severity index, calculated using the MFS-
SS (Military Field Surgery — Specialized State) method-
ology, was observed. Within 12 h of hospital admission,
its values did not exceed 49 points (moderate severity
condition), averaging 45.8 = 0.3 points. It should be not-
ed that in some patients (19 patients (38.0%)) of this sub-
group, the MFS-SS index was already below 49 points
within 6 h of hospitalization. Starting from Day 3, the
state indicators of the systems indicated persistent sub-
compensation. In this subgroup of patients, relatively
“non-life-threatening” complications developed during

Ophthalmology:

partial and complete loss of vision,
diplopia, oenophthalmos,
oculomotor disorders

Otorhinolaryngology:

hemosinus, development
of chronic sinusitis

Maxillofacial surgery:

cosmetic defects; sensory and motor

disorders of the integumentary tissues
of the face, restriction of jaw movement

Images prepared by the authors based on original data

Fig. 2. Anatomy of midface injuries requiring multistage surgical treatment in the rehabilitation period
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Table 4. Clinical variants of trauma disease course in patients

Parameters TD Type | TD Type Il TD Type lll
(Compensated) (Subcompensated) (Decompensated)
Absolute number of patients 40 (30.3%) 44 (33.3%) 48 (36.4%)
Injury Severity by MFS-I Scale, points 28+04 1.2 +1.0" 179 + 1.3"
State Severity Upon Admission by MFS-SE 18.8+0.9 26.2 + 0.8" 42.2 + 3.3*
Scale, points
Incidence of sepsis, abs. number (%) - 8 (18.2%) 10 (20.8%)
Incidence of septic shock, abs. number (%) - 1 (2.5%) 5 (10.4%)
Incidence of acute lung injury syndrome, abs. 4 (10%) 5 (10.4%) 10 (20.8%)
number (%)
Incidence of acute respiratory distress - 4 (9.09%) 10 (20.8%)
syndrome, abs. number (%)
Incidence of other life-threatening - 6 (13.6%) 7 (14.6%)
complications (pulmonary embolism, fat
embolism syndrome, generalized fibrinolysis),
abs. number (%)
Lethality, abs. number (%) - 7 (14.6%)

Table complied by the authors based on original data

Note: MFS-I — Military Field Surgery — Injury; MFS-SE — Military Field Surgery (State Upon Entry); PE — pulmonary embolism; TD — trauma

disease; * — differences are statistically significant at p < 0.05.

the third period of TD: pneumonia, endobronchitis, dys-
biosis, and general lung injury syndrome (GLIS). On av-
erage, by Day 5, the MFS-SS index in these patients
did not exceed 46 points, and the major life-supporting
systems were in a state of compensation. There were
no lethal outcomes in this subgroup of patients. A char-
acteristic feature of the third period of trauma disease
was the maintenance of the subcompensation state of
the major life-supporting systems achieved during the
second period.

In 44 patients from Group 2 with TD Type I, the
disease progression differed somewhat from the
Type | course described above. The second period of
TD in Group 2 patients also became distinctly mani-
fested on Day 2 after the injury, which was accompa-
nied by the maintenance of the minimum value of the
MFS-SS over a 10-day period — 47.5 = 0.3 points. In
the patients of this subgroup during this TD period,
the systems of gas exchange, hemodynamics, and
blood most frequently remained decompensated in
various combinations; decompensation of liver func-
tion and the gastrointestinal tract also persisted, or
marked endotoxicosis was present. The subsequent
third period of TD in the patients of this subgroup was
characterized not only by a persistent and prolonged
increase in the severity of their condition but also by
the development of life-threatening complications,
such as severe sepsis (18.5%), septic shock (3.0%),
acute respiratory distress syndrome (ARDS), general-
ized fibrinolysis (5.5%), fat embolism syndrome (1.8%),
and pulmonary embolism (3.7%). The injury severity in
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the patients of this subgroup ranged 3.6-14.2 points
on the MFS-I scale (averaging 10.3 + 0.3 points), while
the severity of the condition upon admission ranged
24.0-31.0 points on the MFS-SE scale (averaging
27.6 = 0.4 points) (Table 1).

In 48 patients (Type lll, Fig. 1), the TD course was
the most severe. According to modern concepts, the
injuries sustained by all these patients fell under the
definition of “polytrauma’, i.e., they were the most se-
vere and complex types of traumas with impairment
of vital functions. The injury severity in this subgroup
ranged 15.0-45.5 points on the MFS-| scale (averaging
18.5 = 1.6 points). The minimum severity of the condi-
tion upon admission was 32.0 points on the MFS-SE
scale, and the maximum was 75.0 points (averaging
43.4 + 2.9 points) (Table 1).

The main feature of the first period of TD in this sub-
group was high lethality. During this period, a lethal
outcome occurred in 14.6% of the patients. The sec-
ond period of TD in the subgroup of patients with pol-
ytrauma was indistinct (blurred); the MFS-SS index was
72.6 + 4.3 points, with pronounced coagulopathy deter-
mining the severity of the general condition. The major
life-supporting systems remained decompensated, with
the exception of compensated metabolic acidosis. The
third period in this subgroup was characterized by the
development of life-threatening complications such as
severe sepsis (20.8%) and acute respiratory distress
syndrome (20.8%) [14].

Our MST methodology (Fig. 3) was proposed after
studying the clinical and laboratory parameters of the
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patients involved in the study. The MST technique is
based on the principles of the temporal progression of
TD and the dependence of the TD type on the severity of
impaired body functions. MST begins in the admission
and triage department and is completed upon the dis-
charge of the patient. Surgeons and ICU specialists face
the decision regarding the necessity of performing tra-
cheostomy and gastrostomy for effective management
of patients with jaw fractures.

For discussion, we propose a definition of an “ab-
breviated” MST protocol, which is implemented without
tracheostomy or gastrostomy. In the admission and tri-
age department, with an injury severity of 1.0-2.0 points,
an abbreviated MST protocol is performed without tra-
cheostomy, after which the patient is transferred to a
specialized general care department. Following the per-
formed surgeries (under emergency and urgent proto-
cols), the severity of the general condition was assessed
using the MFS-SS scale.

By the end of the first period of TD, patients in the
first group showed an improvement in their general con-
dition to 46 + 0.48 points [15].

Under an injury severity of 2.0-12.0 points and de-
compensation of the general condition, Stage 1 MST is
performed in full. In other variants, an abbreviated MST
protocol without tracheostomy or gastrostomy is per-
formed. With an injury severity > 12.0 points (averaging
18.8 + 1 point), MST is performed in full (Fig. 3).

The conducted clinical and biometric studies allowed
us to develop an MST protocol, which takes into ac-
count the injury severity and the level of compensation
for impaired functions. The algorithm of the developed
MST is presented in Figure 3.

Stage 1 of multistage surgical treatment

In cases of the injury severity of 1.0-2.0 points and
impaired body functions (MFS-SE scale score of
18.8 + 0.9 points), under emergency indications, MST
is performed using an abbreviated protocol without tra-
cheostomy. Subsequently, patients are transferred to a
specialized department where conservative manage-
ment of the impaired functions is conducted during the
2nd and 3rd periods of TD. After full stabilization of the
condition (MFS-SS score below 50 points), a sched-
uled operation to correct the anatomical changes is
performed. Emergency surgeries are performed on the
chest, abdomen, major vessels, pelvis, and extremities.

In cases of the injury severity of 2.0-12.0 points with
decompensation of the general condition (MFS-SE scale
score greater than 26.2 + 0.8 points), an emergency op-
eration is performed in a shock room, after which pa-
tients are transferred to an ICU.

In cases where the injury severity exceeds 12.0 points
and impaired body functions (MFS-SE scale score of
42.2 + 3.3 points) are present, Stage 1 of MST is per-
formed in full. This includes:

e climination of life-threatening consequences of trau-
ma (management of asphyxia and performance of
tracheostomy, establishment of conditions for con-
ducting intensive therapy, hemostasis, relief of brain
compression);

e temporary fracture fixation using orthopedic meth-
ods to achieve hemostasis;

e primary soft tissue plastic surgery elements.

These measures are carried out simultaneously in

a shock room with support of specialists of other pro-

files. Subsequently, the patients are transferred to an

ICU. Urgent surgeries are performed on the head and

brain, chest, abdomen, pelvic organs, and major ves-

sels. Delayed surgeries are also performed on the pelvic
bones, spine, spinal cord, and long tubular bones.

Stage 2 of multistage surgical treatment

This stage corresponds to the 2nd and 3rd periods of
TD, lasting from Day 2 to Day 10. The patients are on
prolonged mechanical ventilation and receive compre-
hensive infusion-transfusion and antibacterial therapy
(from Day 5, therapy is adjusted based on microbiologi-
cal monitoring results).

Starting from Day 3, a prognosis concerning the
development of severe and extremely severe disease
courses is made (according to the MFS-SS scale: 50—
69 points — severe form of TD; 70-98 points — ex-
tremely severe form of TD). In cases of severe TD forms
with a favorable outcome and a negative prognosis for
the development of infectious complications, MST is
performed using an abbreviated protocol. Starting from
Days 4-10, based on bacterial culture results, targeted
antibiotic therapy is administered along with minimally
invasive surgeries (sanitation of potential sources of in-
fectious complications). In certain cases, staged fixation
of fragments is performed using minimally invasive ex-
ternal osteosynthesis.

In cases of an extremely severe form of TD with an
unfavorable outcome, or with a favorable outcome but
a positive prognosis for the development of infectious
complications (calculated using the linear discriminant
function (LDF) with two formulas, see note to Fig. 3),
MST is performed in full. At this stage, exhaustive
diagnostics of damaged structures using computed
tomography (CT) is also carried out. Creation of con-
ditions for functional rest for the damaged structures
is a component of comprehensive treatment, includ-
ing the use of enteral tubes via the piriform aperture
or placement of a gastrostomy. The second period
concludes upon the resolution of the patient’s compli-
cations and the normalization of the general condition
to a level of compensation: below 50 points on the
MFS-SS scale.

Bacteriological monitoring, antibacterial therapy, im-
munotherapy, immunocorrection, and surgical manage-
ment of complications are applied.
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Figure prepared by the authors
Fig. 3. Algorithm of multistage surgical treatment: MFS-|

— Military Field Surgery (Injury); MFS-I (MI) — Military Field

Surgery (Mechanical Injury); MFS-SS — Military Field Surgery (Specialized State); TD — trauma disease; ICU — intensive

care unit; MST — multistage surgical treatment

Note: * — calculation of the linear discriminant function (LDF) using formulas: LDF, = 7.01X, + 1.34X, + 0.31X, - 10.42 n LDF,= 9.09 X, +
+1.07X, + 0.17X, - 10.24, where X, — abs. lymphocyte count on Day 3, X, — Leukocyte Index of Intoxication (LIl) on Day 3, X, — Injury severity
according to the MFS-I (MI) scale; if LDF, > LDF, — positive prognosis for the development of purulent complications; if LDF, < LDF, — negative

prognosis for the development of purulent complications.

Stage 3 of multistage surgical treatment

This reconstructive and restorative stage cor-
responds to the 4th period of TD. Stage 3 can
be initiated only after the complete stabilization
of the patient’s general condition. Surgical inter-
ventions are performed in full in the specialized
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departments of a Level | trauma center (neurosur-
gery, maxillofacial surgery, traumatology, and other
departments).

When conducting a comparative analysis, our data
showed good agreement with those from the Military
Field Surgery Department of the Kirov Military Medical
Academy [1].
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CONCLUSIONS

The conducted study allowed us to achieve the research
objectives. An MST methodology for combined midface
injuries, which takes into account the severity of trau-
ma and impaired body functions, has been developed.
The MST strategy for patients with combined midface
trauma represents a set of surgical interventions that are
implemented starting from the first day of admission and
are completed with reconstructive and restorative op-
erations.

Depending on the severity of injury and the nature of
the TD course, the range of surgical interventions per-
formed within the framework of MST is differentiated. In
severe TD, the likelihood of immediate outcomes and
the probability of visceral infectious complications are
assessed. In cases where the immediate outcome is
predicted to be favorable and the prognosis for the de-
velopment of visceral infectious complications is nega-
tive, then MST is carried out according to a simplified,
abbreviated protocol. In cases where the prognosis for
immediate outcomes is unfavorable, or when the imme-
diate outcome is favorable but visceral infectious com-
plications are probable, MST is performed in full.
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