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ABSTACT

Muc tiéu: Trén thé gidi va tai
Viét Nam, cong nghé Plasma lanh la
mot huéng di quan trong trong nd luc
ti€n t6i dicu tri vét thuong khong
duing/ gidm phu thudc vao khéng sinh
do kh3 niang diét khudn, kich thich
ting sinh mo hat tai vét thuong.
Nghién ctu nhim danh gid tinh an
toan, hiéu qui chdng viém, diét
khuén tai v&t thuong clia may Plas-
maMed do Viét Nam san xut.

Phuong phap: nghién ciu s
dung may PlasmaMed do Viét Nam
san xudt d€ can thigp diéu tri vét
thuong phain mém nhiém khuin clia
31 bénh nhan; sit dung liéu chi€u
plasma lanh tai chd; so sanh véi vét
thuong 2 nhém gdm 11 bénh nhan c6
chi s6 CRP thap khong c6 viing chiing
va nhém 20 bénh nhan c6 viing doi
chiing.

K&t qua: nghién citu cho thily cic
chi s6 CRP, PCT gidm rd rét ngay sau
khi chi€u plasma lanh & ngay thit 1 va
ngay thi 5; ndng dd vi khuin gidm o
rét § viing chi€u plasma lanh ngay
sau mdi lan chi&u va sau 5 ngay diéu

K&t luan: Plamsma lanh c6 hiéu
qua chong viém va diét khudn, phong
nhiém khuén & vét thuong phan mém
ngay tir 1an chi€u dau tién, cling nhu
sau 5 ngay.

Tuw khéa: PlasmaMed, plasma
lanh, cong nghé, diéu tri vét thuong
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STUDY ON THE SAFETY AND EFFECTIVNESS OF ANTIHINFLAMMATORY, ANTI-MI-
CROBIAL OF COLD PLASMA IN PATIENTS WITH INFECTIOUS WOUND

ABSTRACT

Objective: In the world and in Vietnam, cold plasma technology is
being an important advance in wound care, especially control infected
wounds that is antibiotic-resistant. Research to evaluate the safety, effective
anti-inflammation, disinfection in the wound of PlasmaMed machine of
Vietnam Plasma Technology Joint Stock Company.

Method: 31 patients with infected wound were treated in cold plasma;
The wound area was divided in to two different areas (one treated with
cold plasma and the other control area).

Results: Compared with the control area, concentration of CRP, PCT,
and the bacteria the plasma treated areas were significantly reduced im-
mediately after 1st day and 5th . No adverse effects were noted in all of 31
patients treated with cold plasma.

Conclusion: Plamsma cold is effective anti-inflammatory and bacteri-
cidal, prevent wound infection at the first exposure, as well as the Sth days;
PlasmaMed is safety and no side effects during wound treatment.

Key words: PlasmaMed, cold plasma, technology, wound care.
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NGHIEN CUU KHOA HOC
L. DAT VAN DE

Da s6 vét thuong nhiém nhiéu loai
vi khuin bao gdm ca vi khuén 4i khi
va ky khi, cic mam bénh nhu tu cau
vang, truc khuin mt xanh, lién ciu tan
mau beta hau hét dugc coi 1a nguyén
nhan lam tri hodn lién vét thuong va
nhiém triing. Vi khuin phat trién lam
vét thuong cham lién, tiéu manh da
ghép, khi xdm 1an vao sdu phin mo
lanh gay trang thdi nhiém khuin tai
chd, néu khong dugc kiém sodt c6 thé
giy nhiém tring lan ra toan than, gy
nhiém ddc do cac doc t6 clia vi khuin
tao mdt vong xoan bénh 1y néu ning
c6 thé dan tdi tif vong.

Trugc tinh trang khiang khing sinh
cla vi sinh vat ngay cang gia ting gay
kho khin trong diéu tri, bén canh viéc
dao tao, tuyén truyen st dung khdng
sinh diing cach, phat trién thudc mdi,
viéc nghién ctu nhitng ng dung c6
kha niing diét vi sinh vat dé hd trg hay
thay th& mot phin cho diéu tri khang
sinh 12 rit quan trong. Trong do,
nghién cttu ing dung plasma trong diét
khuin rit dang dudc quan tAm, Gng
dung nay da phat trién rat manh trong
nhifng nim gan diy & cdc nudc phat
trién trén thé gidi.

Trong vat ly, plasma dudc coi la
trang théi thit tr cia vat chat bén canh
cic trang théi rin, 16ng va khi dudc md

v

ta dau tién vao nam 1879 bdi nha héa
hoc va vat ly ngudi Anh William
Crookes. Thuat ngit "plasma" xuét phat
tir ti€ng Hy Lap va dudc gi6i thiéu vao
nam 1928 bdi Irving Langmuir, 1a mot
hon hop nhiéu thanh phan ctia khi bi ion
hoa gdm cac dién tich duong va Am can
bing va khong két hop véi nhau.

Plasma nhiét do thip ciing c6 thé
phén hiy, loai bd cdc mang sinh hoc
(biofilm) tai vét thuong niém khuin.
Trong nhiéu nghiém citu, plasma lanh
khong 1am t8n hai t& bao lanh, thdi
gian diéu tri ngdn lam giam ding ké
lugng vi khuin ciy trén da nhung
khong gy ra batki tn hai nao ddi véi
cau tric da. Theo Shekhter (1998),
ndng do cao clia nitric oxide (NO )
dugc tao ra trong qud trinh chi€u
plasma c6 tic dung diét khuin truc
ti&p, cai thién toc do truyén din thin
kinh, kich thich cac nguyén bao sgi va
tang sinh mach mau.
11. DI TUONG VA PHUGNG PHAP NGHIEN
ciu

2.1. Péi tugng: Gom 31 bénh
nhén c6 vét thuong nhiém khuin, dugc
chia 1am 2 nhém gdm 11 bénh nhan c6
chi s6 CRP thap khong c6 viing chitng
va nhém 20 bénh nhan c¢6 ving d6i
chiing.

Tiéu chudn Iya chon bénh nhan:
C6 t&n thuong mot phin trung bi, da

1y bd phan thugng bi bong hoai tif; ¢6
vi khuén trén vét thuong dua vao két
quéd dinh lugng vi sinh; dong y tu
nguyén tham gia nghién ciu.

Tiéu chuén loai trir: Bénh nhan c6
nhiém trliing toan thin; mic dai thio
dudng; dang st dung may diéu hoa
nhip tim va mdy kh& rung; phu nit ¢6
thai hoéc cho con b.

Bénh nhén dugc didu tri tai Bénh
vién Phu sin Ha Noi, Bénh vién Viét
bic, Bénh vien Diic Giang tir 05/2017
dén thang 05/2019.

2.2. Phuong phap nghién ciu

+ Piy la mo6t nghién ctu tha
nghiém lam sang, c6 ddi ching so
sanh giita diéu tri thudng quy véi
phuong phip két hgp diéu tri bing
plasma lanh trén cting mot loai t6n
thuong mat da khong 10 xuong.

+ Kham, danh gia vét thuong: vét
thuong dudc danh gid bang cich chup
anh c6 dat thudc, sau do tinh toan dua
trén hinh chup. P& &m béo tinh thong
nhat, vét thuong dudc diéu tri plasma
ndm phia du6i, bén phdi clia vét
thuong (bac si quan sat khi ding phia
chin bénh nhan dang nim), viing doi
chitng & phia trén bén trdi cla vét
thuong. Mdi bénh nhan dugc khdi dau
nghién cttu va ghi nhan s liéu ngay
sau khi da dudc 13y bd phan thugng bi
bong hay hoai tir.

+ Quy trinh diu tri:
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Hinh 1. Minh hoa vi tri ving nghién ctfu (A) va viing doi chitng (B) trén vét thuong
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1. Cét loc vét thuong, thio bing.

2. Chon vung nghién cttu la mot
hinh vudng nim sit mép vét thuong
phia bén phii clia vét thuong (bic si
quan sat khi ding phia chan bénh nhan
dang nam).

3. Chon viing ddi chiing 1a mot
hinh vudng c6 niim st mép vét thuong
phia bén trdi cla vét thuong (bac s
quan sat khi diing phia chan bénh nhan
dang nim).

4. P4nh diu cic canh clia viing
nghién cifu va ving ddi chiing biing
but khdong x6a trén viing da lanh (nhu
hinh v& minh hoa), chup 4nh viing tn
thuong.

5.Lay miu & mdi viing nghién citu
va ving ching d& xét nghiém vi
khuén, thdi diém 1ay miu:khdi diu
nghién citu, gitta qua trinh nghién ctu
va ltc két thic nghién citu.

6. Lam sach vét thuong theo quy
trinh thuding quy bao gdm: Thay bing,
tudi rira 1am sach vét thuong, gid mac
hay mo hoai t&, lam sach va tu6i lai
bing nudc mudi sinh 1y.

7. Viing nghién cttu dugc didu tri
b6 sung bing plasma lanh véi liéu 10
gidy/ cm2 1én dién vét thuong dugc
nghién cttu. Quy trinh nay dugc thuc
hién cach nhat.

8. Pat mot 16p gac chdng dinh (gac
vaseline, Urgotul, Urgotul SSD ...) 1én
bé mit dién vét thuong di 1am sach,
dip chdng ra ngoai 4 — 6 16p gac rdi
bang kin. Quy trinh nay dudc thuc hién
1 ngay 1 lan.

+ Piéu tri bing plasma lanh: St
dung hé thdng mdy PlasmaMed do
Cong ty ¢d phan Cong nghé Plasma
sdn xult va cung cap. Sau khi chim
soc vét thuong tai chd theo quy trinh
thuding quy, dau phat tia plasma lanh
dugc gitt cach vét thuong khoing 2 —
5 mm, trong liic phat tia plasma lanh,
di chuyén qua lai quét déu trén bé mat
vét thuong vdi tong thdi gian quét 1a
10 gidy nhan véi dién tich vét thuong
di€u tri (tinh bang cm?2). Lap lai quy
trinh nay mdi 48 gid cho dén khi viing
nghién ctru hay vung chiing da dugc
thugng bi hoa (lanh).

+ Theo ddi, danh gia: Bénh nhan
dugc lam cac xét nghiém thudng quy
trong theo ddi, ddnh gid va diéu tri va
cic xét nghiém huyét hoc sinh héa dé
danh gia tinh an toan clia plasma. Xét
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Biéu dd 2. Chi so PCT bénh nhan ngay 1 (truéc diéu tri)
va sau 5 ngay diéu tri

nghiém sinh héa PCT, CRP déanh gia
tinh trang nhi€ém khu#n, loai trir bénh
nhan nhiém khu#n toan than; khing
sinh dd. Xét nghiém dinh lugng vi
khuén tai viing nghién cttu va viing
chitng lic khéi dau nghién cttu va lic
két thic nghién citu.

+ Céc chi tiéu dénh gid: Danh gia
hiéu qua diét khudn cin ci trén su so

sanh ndng do vi khuin trudc va sau khi
diéu tri plasma trong ca 2 1an 14y mau
nghién cttu: ngay 1 va ngay 5.

+ Quén Iy va x{ 1i s6 liéu bing
phin mém Epidata va SPSS 15.0.

1L KET QUA VA BAN LUAN

3.1. Danh gia hiéu qua diét
Khudn nén vét thuong qua chi so
PCT va CRP
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NGHIEN CUU KHOA HOC

#bénh nhén Chiing vi sinh A1T | A1S | A2T | A2S
1 Truc khudn gram 4m 10° | 10° | 10° | -

CAu khuln gram (+) - - 10° | 10°

? Truc khudn gram (+) a 2 10° | 10°

3 Truc khudn gram (-) khéng 1€n men - - 10’ 10°

4 CAu khuln gram duong 10° [ 10° | 10° | 10°
5 Tu cdu - - 10°* -

Truc khudn gram (-) - - 10° 10°

° Truc khudn gram (-) khéng 1€én men - - 10° 10°
7 CAu khuén gram duong - = 10° -

8 Truc khuén gram (-) 10° | 10° | 10° | 10°
9 Truc khudn gram (-) 10° - - -
10 CAu khuln gram (+) 10° | - ; >
11 Truc khudn gram (-) 10° | 10° - -

Bang 1. Nong d vi khuin xam nhiém nén vét thuong tai ngay thit 1 va ngay thit 5

+ Nhém c6 chi s6 PCT thap
(PCT<0,25 ng/ml) gdbm 11 trudng hop
dudc chi€u plasma lanh toan bo vét
thuong, két qua nghién ctitu dudc biéu
dién & Biéu db 3.3. Trong s6 11 bénh
nhan, chi c6 01 bénh nhan c6 chi s6
PCT ting nhe sau 5 ngay diéu tri
(9.09%), tuy nhién vin trong ngudng
an toan (<0.25 ng/ml). Con lai 10/11
bénh nhan (90.91%) c6 chi s6 PCT da
gidm dang k€ cho thiy d4p ting phan
ting vieém do nhiém khuin da gidm sau
5 ngay diéu tri. D&i véi trudng hgp c6
PCT ting, c6 thé do nhiém khuin chéo
trong mdi trudng bénh vién, hodc xuat
hién viém hé thdng.

+ O nhém vét thuong c6 ving
chiing, gdm 20 bénh nhan, 12 nhém cé
phan ting viém kha 16 d€ quan sit, vi
vay ving chitng 12 bit budc trong
nghién ctru. Panh gia dva trén muc do
gidm clia chi s6 PCT sau diéu tri. Bi€u
d thé hién 18/20 bénh nhan (90%) c6
chi s PCT da sut gidm rd rét giita
ngay 1 truGe dot diéu tri va tai ngay
thi 5 sau khi diéu tri, phan 4nh dap
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ting viém do nhiém khuin trén co thé
bénh nhan da suy giam dang k& (trung
binh >72,43%) va da s6 vé mic <0, 1
ng/ml, chi ¢6 2 bénh nhan c6 chi s&
PCT tang nhe nhung ciing ching to
phan Gng viém trén nhém bénh nhéin
da dugc kiém soat mdt cich tich cuc.

3.2. Danh gia hi¢u qua diét
khuin nén vét thuong qua cay
khuin

+ Nhém bénh nhén c6 chi s6 PCT
thap

Ghi chii: A1T: Vung nghién cttu tai
ngay 1 tru6e khi chi€u; A2S: Ving
nghién cttu tai ngay 1 sau khi chi€u;
A2T: Vuing nghién c@u tai ngay 5 tru§c
khi chi€u 1an thit 5; A2S: Viing nghién
cttu tai ngay 5 sau khi chi€u lan thit 5.

Qua 1an chi&u thit nhat (ngay 1),
ndng do vi khudn ton tai trén bé mat
nén vét thuong da gidm tir 10-103 Ian
so vdi trude khi chi€u. Tai thdi diém
ngay th' 5, 6/11 bénh nhan (1, 5,7, 9,
10 va 11) vét thuong da sach khuin
hoan toan. Trén cac bénh nhan con lai,
cac chi s6 ndng do vi khuén trén nén

vét thuong giira 2 thdi diém Trude khi
chi€u (A2T), Sau khi chi€u (A2S)
cling dd c6 nhitng chuyén bién 1o rét,
thé hién qua do giam tir 1-3 bac liy
thira. Panh gid bing hinh 4nh cho thily,
vét thuong di chuyén bién tich cyc:
nhanh se, gidm ti€t dich, bd mép vét
thuong da lién, cic mo phat trién khién
tong thé bé mit vét thuong ddng mau.

Nhu vy, két qua gidm chi s6 ddp
(ing phan (ing viem dic hiéu do nhiém
khuin - PCT, két hop két qua dinh Iuo-

_ng vi sinh giita c4c vang trude chiéu,

sau chi€u tai ngay thit 1 va ngay thi 5,
cho thdy tit c& cac bénh nhan trong
nhém dép ting tot v6i dicu tri plasma
lanh.

+ Nhém bénh nhan cé viing chiing

Trong d6: AIT: Vung nghién ctu
tai ngay 1 trudc khi chi€u; A2S: Viing
nghién ctu tai ngay 1 sau khi chi€u;
B1: Ving d6i chiing ngay 1; A2T:
Vung nghién ctiu tai ngay 5 trude khi
chi&u lan thir 5; A2S: Viing nghién ciiu
tai ngdy 5 sau khi chi€u 1an thit 5; B2:
Viing doi chitng ngay 5.
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#bénh nhan Chiing vi sinh A1T | A1S | B1 | A2T | A2S | B2
12 Tu cdu 10° - 10° - = =
13 Tu cau - . 5 10° . 10°
14 Tu céu - - - | 10* | 10® | 10°

Truc khudn gram (-) 1i0° | 10* | 107 | 40* | 10* | 10°
" Song cau gram (+) - . s 10® | 10* | 10°
Truc khudn gram (-) 10* | 10® [10*| 10° | 10°® | 10%
16 Truc khudn gram (+) 10° - e = - -
CAu khuan gram (+) - . - 10* : 104
Truc khudn gram (-) 10° - . - - i
Truc khudn gram (+) 10° - = s - :
" CAu khuan gram (+) - - . 10° | 10 | 10°
N&m - - - | 10® | 10* | 10°
18 Tu céu - - - 10° | 10* | 107
Truc khuédn gram (-) - - - 10° 10°
19 Truc khudn gram (+) 10° - 10% | - s .
Song cau gram (-) - - . - - .
Truc khuén gram (-) - - - 100 R 105N R102
= CAu khuén gram (+) = = 10% | - - §
Truc khuén gram (-) 108 % 10% | - 5 -
21 Song cAu gram (+) 10* | 10® [10%*]| - - i
Tu céu - - - 107 | 10° | 10°
Truc khudn gram (-) 107 | 107 |10°| - - _
2 C4u khuén gram (+) = - - 10° | 10* | 10°
23 Song cdu gram (+) 10% | 10® |10°| - - .

Bang 2. Nong d vi khuin xAm nhi®m nén vét thuong tai ngay thit 1 va ngay thii 5
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Xét trén ving chiing (khong két
hgp chi€u plasma), tai 11/20 (55%)
BN(#13; 14; 15; 16; 17, 18; 19; 22; 25;
26 va 29) cac c6 dau hiéu gia ting vé
ndng dd va/hoic chiing loai vi khuin/
vi nAm xadm nhiém trén nén vét
thuong, tir 10-103 1an giita ngay thit
nhAt so v&i ndng do va chiing loai ctia
ngay 5 trong nghién ctu (hodc phét
trién thém céc chiing khac). Trong khi
tai ving nghién cdu (cé st dung
plasma) chi 1a 1a 5/20 (25%) bénh
nhan (BN#13; 14; 15; 29 va 30). Su
xam nhi€m va phét trién cia vi khuin
trén nén vét thuong xay ra bdi su két
hgp clia nhiéu y&u t&, tuy nhién qua
d6 da thé hién plasma gép phin tich
cuc trong qua trinh lam sach, ngian
chin va tic ch& sy xAm nhiém va phét
trién ctia vi khuin nén vét thuong.

Vé kha ning tiéu diét vi khudn tai
chd:

Tai ngay thit 1: 6/20 bénh nhan
chua c6 vi khuan xAm nhiém nén vét

TAI LIEU THAM KHAO

thuong nén khong dua vao danh gia
hiéu qua diéu tri. Trén 14 bénh nhan
con lai, plasma thé hién hiéu qua diét
khuAn rd rét ngay sau lan chi€u dau
tién & 12 bénh nhan (85,71%). Theo
d6, mdt sd ching vi khudn da trd vé (-
) &m tinh, hodc gidm tir 1-4 bac lay
thira. Dac biét thé hién rd nét nhat trén
c4c chiing truc khuén, 1a loai vi khudn
rat phd bién thudng xAm nhiém nén
vét thuong.

Tai ngay thé 5: Hiéu qud cda
plasma ciing thé hién rd qua do gidm
déng ké ndng do vi khuin & 17/20
bénh nhan (chi€m 85%), trong d6 truc
quan nhit trén cic trudng hop #13; 16;
19; 26; 27; 28 va 29 véi viéc mOt/ mot
s0 chiing dd vé Am tinh trong khi c6
ndng do va so chling trudc khi chi€u
tudng duong vGi vung chiing. V&i ciac
trudng hop khic, ndng d6 vi khuin
cling da gidm tir 10-103 1an so vdi thdi
diém trudc khi chi€u. Trong khi tai
ving chitng (B2), chi c6 8/17 bénh

nhan (47,1%) cho dd gidm ndng dd vi
khuén c6 thé quan sit dudc.

K&t qua nay ciing phit hop véi
cdng bo ciia Isbary va cong su (2010),
theo d6 nghién cttu trén 36 bénh nhan,
hiéu qua diét khuin tai viing st dung
plasma dat 67%, trong khi tai ving
ching chi st dung khéng sinh dat 35%
(chénh 1éch 32%). Tai mdt nghién cttu
khéc khi so sanh hai phién ban thiét bi
phét plasma lanh (alpha va beta) doi
v6i hiéu qua diét khudn vét thuong, tai
viing chi€u plasma ciing cho hiéu qua
hon viing chitng véi @ chénh léch 1an
lugt 40% va 23.5% (Isbary va cs.,
2012).

IV. KET LUAN

Plamsma lanh c6 hiéu quéa chong
viém va diét khuin, phong nhiém
khu#n & vét thuong phin mém ngay tir
lan chi€u dau tién, cling nhu sau 5
ngay.H
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