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SIGNIFICANCE OF THE STEPWISE SURGICAL APPROACH TO SEVERE HAND INJURY
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Continuous one step surgical procedures on the hand in polytraumatised patients and patients with hand multi structural
injured increase risk of complications and are life-threatening. The aim of our work was to evaluate the effectiveness of the stepwise
surgical approach to severe hand injury. Stepwise surgical approach according “damage control” concept was applied for 28 (1.5
%) severe hand injured civilian polytraumatised patients, for 621 (32 %) multi structural hand injured patients, for 12 (34 %)
multiple military wounded patients and for 23 (66 %) military multi structural hand wounded patients. The good and satisfactory
hand function we received in 78.5 % polytraumatised patients and in 94.9 % patients with multi structural hand injuries, in 4.3 %
— despite the hand salvage, its function was unsatisfactory. Amputations was performed at the level of the forearm in 7 patients,
5 patients died from shock and life-threatening injuries.

Key words: hand injury, damage control, stepwise surgical approach.

B A N

L.P. Tpytak, H.P. KanunoBuu, P.I. Tpytsak, H.O. I'nareiiko
ETAITHE XIPYPI'TUHE JIIKYBAHHS TSKKOI TPABMU KUCTI

B A P P A P R P R s

TpuBana omHOETAITHA XipypTidHa ONeparlis Ha KHCTi Y MAaI[i€HTIB 3 MOJIITPaBMOIO Ta 3 TOJICTPYKTYPHOIO TPaBMOIO KHCTi
301IBIIY€ PU3UK YCKIIAAHEHD 1 CTAHOBUTH HeOe3IeKy Il )KUTTS TpaBMOBaHOTo. MeToro Hamoi po6oTH 0yII0 POBECHHS OL[IHKH
e(eKTUBHOCTI €TaIHOTO JIIKYBaHHs NAIIEHTIB 3 TSHKKOIO TPaBMOIO KUCTi. EtamHi Xipypriuni BTpy4YaHHs BiIIOBITHO JO KOHIETIIiT
“damage control” 3actocyBanu y 28 (1.5 %) UMBUIBHHX NALi€HTIB 3 ONITPaBMoIo, y 621 (32 %) — 3 mONICTPyKTYPHOIO TPaBMOIO
kucti, Ta 'y 12 (34 %) BilicbkoBHX 3 mouiTpaBMoio i y 23 (66 %) — 3 TMONICTPYKTYpHOIO TPaBMOIO KHCTi. BimmoBimHo m0
3alPONIOHOBAHOTO HAMH XipypTridyHOTO JIIKYBaHHS YIIKOHKEHOT KUCTI JOOPi 1 3a10BIIbHI (QYHKIIIOHABHI PE3YIIBTaTH OTPHMAIH Y
78.9 % manienTiB 3 momiTpaBMoo iy 94.9 % — 3 MOMITPYKTYPHOIO TPaBMOIO KHCTi, y 4.3 % — He3Ba)karoun Ha MOPATYHOK PYKH,
Horo GyHKIis Oyina He3aJ0BIIBHOI0. AMITYTallii MPOBOMIIN Ha PiBHI MEPEAIUTIYYs Y 7 MALi€HTIB. 5 MAIliEHTIB IIOMEPIH Bifl IOKY
Ta TPaBM, IO 3arPOXKyBaJIN XKHTTIO.

Kurouosi ciioBa: TpaBma kucri, «damage controly, eramHe XipypriuHe JIikyBaHHSL.
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The study is a fragment of the research project “Injury and diseases of the musculoskeletal system (clinic, diagnosis,
treatment and prevention) ”, state registration No. 0120U002146.

Hand injuries sharing of the in the upper limb trauma structure accounts for about 20-30 % [10].
According to the regional medical reports and Ukrainian social expert commissions in 2017 the number of
persons who were initially recognized as disabled by hand injuries was 415 people (1,074 per 100 000
population), and the number of re-recognized disabled —was 772 persons (2 per 100 000 population). About
80 % of them are people of working age, which has a definite influence on the country's social and
economic well-being [9]. Primary disability after hand injury reaches 11.1-13.0 %. The frequency of this
pathology, the duration of temporary disability, the high level of long-term disability lead to huge economic
losses for society [2].

The most common cause of severe hand injuries is the high-energy trauma, which is characterized
by multi structural damage to the hand with soft tissues defect [5, 7].Hand anatomical structures and
physiological function are complexity. Diagnostic, technical and tactical mistakes in the treatment of severe
hand injured patients are conditioned of complex hand anatomical structures [13].
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The general condition of the patient does not always allow to perform fully adequate surgery, both
in functional and aesthetic aspects, to perform simultaneous reconstructive and to close the defect of soft
tissues. Continuous one step surgical procedures on the hand in polytraumatised patients increase risk of

complications and are life-threatening [4].

Method of choice medical treatment for severe trauma patients with hand multi structural injured
is stepwise surgical approach. The goal of this surgical approach is life salvage, hand injured structures
restore or reconstructive and limb functional restoration [8].

The purpose of the study was to evaluate the applying damage control technology in patients with
severe multi structural hand injuries and in polytraumatised patients with hand injury.

C

Fig. 1. Incomplete traumatic abjunction of the
hand: a) palmar and dorsal surface of the injury hand; b)
bones fractures fixation by the Kirschner's wires and
vascular sutures; c) external bones fractures fixation
device.

Materials and methods. A retrospective analysis
of 1531 and a prospective analysis of 392 hand injury
patients who were treated in Lviv City Clinical Hospital
and a retrospective analysis of 29 and prospective
analyzes of 6 wounded patients who were treated with
injured hand in the Military Mobile Hospital and the
Military Medical Clinical Center of the Western Region
from 2014 to 2017 years. Gender distribution: men —
98 %, women — 2 %. Age was 18 — 62 years, median
37+4.1. 87 % of those were able-bodied. Severe injuries
to the hand in 28 (1.5 %) civilian patients were
constituent of polytrauma. 621 (32 %) — there were multi
structural hand injured. Military trauma of the hand was
a component of multiple and combined injuries in 12
(34 %) wounded and 23 (66 %) — had multi structural
hand injured.

All polytraumatised patients and multi structural
hand injured patients had a traumatic shock and blood
loss. Inclusion criteria for patients for the study were:
post-traumatic soft tissue defect of the hand, age over 18
years, individual patient consent to participate in the
study.

Exclusion criteria were the patient's refusal to sign
informed consent and participate in the study, diabetes
mellitus, vascular disease with peripheral circulatory
disorders, cancer or chronic diseases in the
decompensation stage and long-term use of steroid
medications.

Medical documentation used for the research work:
inpatient medical record / medical history (form 003 / 0)
and outpatient medical record (form 025/0), upper
extremity functional questionnaire DASH and our
developed questionnaire to assess the quality of life of
patients after hand injury.

Stepwise surgical approach according damage
control concept was applied for this patients.

Statistical processing of the study results was
carried out using the Microsoft Office Excel software
and Statistica 8. The nonparametric Mann-Whitney test
was used to determine the statistical significance of
differences between the groups. The difference was
considered statistically significant at p<0.05.

Results of the study and their discussion. The
crucial principles of management in polytraumatised
patients were haemorrhage control and other life saving
measures So, according damage control surgery

concept, the first step was diagnostic life-threatening injury and haemorrhage stop. All surgical procedures
were rapid and short, minimally traumatic to the patient and little blood loss. Definitive treatment of the
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injured hand is not indicated in the acute phase. Initial measures on damaged limb were minimal — stop
bleeding and fractures bone stable by plaster splint or external device. The next step was intensive therapy
to stabilize the patient’s life support functions. Further complex reconstructive interventions were delayed
after life support patients function stabilized.

After that performed restorative surgical interventions, including on the hand. In patients with multi
structural injured of the hand and incomplete traumatic abjunction of its segment without damage to other
anatomical functional areas, but with blood loss of more than 15 % of the circulating blood volume,
restoration surgery on the upper limb was performed in a stepwise surgical approach.

The initially performed carefully wound irrigation using antiseptic solution, assess the damaged
structures and remove all dead and contaminated tissues to decrease the bacterial pollution. The next step
— bones fractures fixation by the Kirschner's wires or the external device and repair the blood supply to the
damaged segment of the limb by means of vascular sutures or vascular shunt — the minimum volume of
surgery procedures.

If the patient has complete traumatic disruption part of the limb, we adhered to the principle — for
one repairing artery, minimum two veins may be repair and if damaged segment after revasculization was
doubtful survival then other structures repair were delayed.

Thus, in 5 wounded military (14.3 %) and 2 civilian patients (0.3 %) with brachial artery injury,
primary medical care included temporary intraluminal shunt of the damaged vessel by the silastic tube.
This enabled him to be transported to the specialized surgical department, where, the final repair of the
blood flow and organ-safe operation on the hand were performed. Urgent limb-saving fasciotomy were
performed in 5 wounded military patients (14.3 %) with suspicion for compartment syndrome.

In 3 military (8.6 %) and 2 civilian (0.3 %) patients with life-threatening injuries to other organ
systems and unstable parameters of life support, replanting of the detached limb segments were not
performed and we adhered to the principle — “life before limb”. The early amputation was indicated at the
unreconstructable osseous, irreparable vascular injuries, and severe soft-tissue loss [11].

The reduced volume of surgical procedures includes stabilizing the bone fractures,
revascularization and repair of the injured nerve and fingers flexor tendons. Restoration injured fingers
extensor tendons were delayed to the next step of the surgery (6 military (17.1 %) and 17 civilan (2.6 %)
patients), (fig. 1).

In patients with severe hand injury and stable parameters of life support all dead and contaminated
tissues were removed with preserve viable blood vessels, nerves and tendons. Antiseptic solution careful
wound irrigated and full surgical procedures were performed for all injury structures restoration (fig. 2).

-

B

Fig. 2. Incomplete traumatic abjunction of the hand a) befor surgery; b) after restoration of all injury structures (complete volume
of surgery procedures).

The terms and method plastic of the hand and forearm soft tissues post-traumatic defects were
chosen in a differential way. Skin grafting was delayed if was not possible to determine of non-viable
tissues margin. The doubtful viability tissues not removed. Debridement was repeated after the demarcation
of necrotic tissues and the appropriate method of plastics was used.

The good and satisfactory hand function we received in 78.5 % civilian polytraumatised patients
and in 94.9 % patients with multi structural hand injuries, in 4.3 % — despite the hand salvage, its function
was unsatisfactory. In the military patients good and satisfactory hand function we received in 75 %
polytraumatised patients and in 91.2 % patients with multi structural hand injuries. Amputation was
performed at the level of the forearm in 7 civilan patients: 2 patients (7.1 %) with polytrauma, and 5 patients
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5 (0.8 %) with multi structural hand injuries. 5 patients with hand trauma and polytrauma died from shock
and life-threatening injuries (4 military (14.3 %) and 1 civilian (8.3 %) patients). (table 1).

Table 1
Functional results stepwise treatment of severe hand injury
Hand function Hanc_:l i_n_jury in polvtraumatiseq _patients _l\/_lglti structural hand injuri_e_s
Civilian Military Civilian Military

Good 12 (42.8 %) 5 (41.7 %) 378 (60.9 %) 13 (56.5 %)
Satisfactory 10 (35.7 %) 4 (33.3 %) 211 (34 %) 8 (34.7 %)
Unsatisfactory 0 (0 %) 2 (16.7 %) 27 (4.3 %) 2 (8.8 %)
Missing 2(7.1%) 0 (0 %) 5 (0.8 %) 0 (0 %)
The dead 4 (14.3 %) 1 (8.3 %) 0 (0 %) 0(0 %)
Total 28 12 621 23

In patients with polystructural, multiple and combined injuries, with questionable prognosis due to
injury, one-step long-term surgery on the hand can be life-threatening. Due to multiple injuries,
pathological processes and developed conditions (pain shock, blood loss) burden each other and the general
condition of the patient [12]. In addition, there are often no conditions and opportunities to perform
complex one-step reconstructive surgeries, no equipment or qualified medical staff.

The most significant goal polytraumatised patients treatment with severe multi structural hand injury
is life salvage [6]. All measures must be performed according advanced trauma life support principles. Choice
of surgical procedures volume depended on patient’s condition [1]. Stepwise surgical approach is indicated
for polytraumatised patients with hand injury and for patients with severe multi structural hand injuries in
nonspecialized surgical department. In polytraumatised patients with unstable condition interventions on the
hand should be rapid and minimally traumatic to the patient — stop bleeding, cover and splint the hand. The
second step surgery — irrigate the wound, primary surgical debridement of the hand and repair of damage
structures should be perform after intensive therapy and stabilization of the patient.

In patients with polystructural trauma of the hand and incomplete traumatic amputation of its
segment without damage to other anatomical and functional segments, but with blood loss of more than
15% of circulating blood volume, reconstructive surgery on the upper extremity should also be performed
in stages.

After patient's condition stabilizing we must to perform surgical treatment of the hand wound with
a reduced volume of surgery. Treatment of wounds of the hand and fingers should be atraumatic, extremely
economical. Nevertheless, it is quite radical in relation to non-viable tissues. Skin flaps of questionable
viability do not need to be excised. Bone fixation must be performed with Kirchner needles or an external
fixation device. After that it is necessary to restore blood supply to the damaged segment.

If the patient's condition did not allow to continue the operation and in case of doubtful survival of
the revascularized segment, the reconstractive of other structures should be on next stages of surgery [3, 14].

Determination of terms and methods soft tissue defect plastic depending on the viability of injured
tissues, the degree of microbial contamination of the wound, the presence of undamaged surrounding areas
and the general condition of the patient. Reconstructive surgery to improve the function of the hand should
be performed after the patient recovered and wound healing.

The use of damage control technology in patients with severe polystructural hand injuries and in
polytrauma patients with hand injuries primarily allows saving the lives of severely injured patients. In
addition, the division of surgical treatment into stages allows to obtain good both functional and aesthetic

results.
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CORRELATION BETWEEN TEMPERATURE OF THE MUCOUS MEMBRANE
AND SECRETION OF THE HARD PALATE MINOR SALIVARY GLANDS IN DIFFERENT
TERMS OF USING THE FULL REMOVABLE DENTURES
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The paper considers correlation between dental structures and the condition of oral tissues, namely: changes in
temperature and secretion of the minor salivary glands of the hard palate at different time periods of use of full removable laminar
dentures made of acrylic resin. The findings of the studies of temperature rates of the mucous membrane of the hard palate and the
condition of secretion of the minor palatine salivary glands show the significant changes in them under the action of the full
removable denture base, made of acrylic resin. The increase in temperature beneath the denture base contributes to the phenomena
of “greenhouse effect”, which causes inflammatory processes of various kinds in the tissues of the prosthetic bed, which can further
cause destructive and atrophic changes in the minor salivary glands of the hard palate, which in turn leads to their impaired secretion
— hyposalivation. Obviously, there is a directly proportional relationship between the change in temperature of the mucous
membrane of the prosthetic bed beneath the denture base and the condition of secretion of the minor palatine salivary glands at
different times of use of the full removable dentures.

Keywords: minor salivary glands, full removable dentures, hard palate, secretion, temperature.
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B3AEMO3B’SI30K TEMITEPATYPHU CJIU30BOI OBOJIOHKH TA CEKPEIII MAJINX
CJIMHHUX 3AJI03 TBEPAOI'O INIIHEBIHHSA Y PI3HI TEPMIHU KOPUCTYBAHHS
INOBHUMMU 3HIMHUMMU NMPOTE3AMUA

P B B R D R
CrarTs MpUCBsYCHA TUTAHHIO B3a€MO3B’SI3KY CTOMATOJIOTTYHUX KOHCTPYKIIH 1 CTaHy TKaHWH MOPOKHUHH POTa, a caMe:
3MiHaM TEMIEPaTypH Ta CEKPeLlii MaIUX CIMHHUX 3aJ103 TBEPJOTO MiTHEOIHHA Y Pi3HI TEPMiHU KOPUCTYBaHHS OBHUMH 3HIMHUMH
IUIACTUHKOBMMHM TIPOTE3aMH, BHTOTOBICHHMH 3 aKPHJIOBOI ITacTMacH. Pe3ynbraT NMpOBENEHHX AOCIIIKEHb TEeMIIEpaTypHHX
MOKa3HMKIB CIIM30BOT 000JIOHKH TBEPIOTO MiTHEOIHHS Ta CTaHy CeKpelii MaauX MigHeOIHHUX CIMHHUX 3aJ103 CBi4aTh PO CyTTEBI
3MiHH B HUX MiJ Ji€lo 6a3ucy MOBHOTO 3HIMHOTO MPOTE3Y, BUTOTOBJICHOTO 3 aKpUIJIOBOT IIacTMacy. [1iIBUIIEHHS TeMIIepaTypH i
0a3nucoM MpOTe3y CHpHSE SIBUIAM «ITAPHUKOBOTO e(eKTy», 10 CTAaE MPUYHHOIO 3aMalbHUX MPOIECIiB PI3HOTO XapakTepy y
TKaHWHAX MPOTE3HOTO JIOXKA, SIKi B HOAAJIBIIOMY MOXKYTh OyTH HPHYMHOIO IECTPYKTHBHHUX Ta aTpO(idHMX 3MiH Y MAJMX CIIMHHHX
3aJ103aX TBEPIOTro MifHEOIHHs, M0, B CBOIO Yepry, MPHU3BOOUTH IO MOPYLIEHHs iX cekpemii — rimocarniBamii. Tomy MoxxHa
CTBEPJUKYBATHU MPO HPSIMO MPOIIOPLIHHMI 3B’130K MK 3MIHOIO TEMIIEPaTypH CIH30BOI 000JOHKH MPOTE3HOTO JIOXKa Mijl 0a3ucoM
MpOTEe3a Ta CTAaHOM CEKpEIlii MaJTMX CIMHHUX 3aJI03 MiJHEOIHHS Y pi3HI TEPMiHN KOPHCTYBAHHS IIOBHAMH 3HIMHUMH TIPOTE3aMH.
KoaiouoBi ciioBa: mani ciMHHI 321034, TOBHI 3HIMHI TIPOTE3H, TBEpIIE MiAHEOIHHS, CEKpEIIis, TeMIeparypa.
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A specific barrier that is crucial for oral homeostasis is the minor salivary glands, one of the
functions of which is the ability to produce antigens for cellular structures involved in the immune response
[4]. Moreover, the mucous membrane plays a very important role, through which metabolic processes occur
in the oral cavity; hence, changes in the secretory activity of the minor salivary glands can significantly
affect the nature and features of pathological processes in this environment [90].
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