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TOM TAT

Muc tiéu: Danh gia méi tuong quan gitta s6 do
nhdn ap cla nhan ap k€ (NAK) Maclakov vGi NAK
Goldmann va NAK khong tiép xic. Po6i tugng va
phuong phap nghién ciru: Nghién citu mé ta cat
ngang trén 702 mat cla 352 bénh nhan kham va diéu
tri tai khoa Glécdm Bénh vién M3t Trung uong tir
thang 11/2017 dén thang 8/2018. Két qua: Tucong
quan gilra két qua do cia NAK Maclakov va Goldmann
tuang doi chat ché véi hé sé tuong quan r = 0,937;
gia tri trung binh clia sy khac nhau gilta 2 NAK la
2,014 £ 2,562 (p<0,001). Tuong quan giita két qua
do clia NAK Maclakov va NAK khong ti€p xic kha chat
ché vdi hé s6 tudng quan r=0,875; gia tri trung binh
cla su’ khac nhau gitta 2 nhan ap ké la 1,692+ 3,952
(p<0,001). Nhan ap do dugc bang NAK Goldmann va
NAK khong ti€p xdc co sy tuong quan dong bién, su
tuagng quan co y nghia thong ké (hé s6 tuang quan r
= 0,915, p < 0,001). Chénh léch giﬁ’a nhan ap khi do
bang NAK Goldmann va khi do bang NAK khong ti€p
xUc trung binh la — 0,322 mmHg + 2,937 mmHg. Tuy
nhién, két qua do gitra cac loai NAK cd bién do, chiéu
khac biét theo tirng khoang nhan ap. Két luan: NAK
Goldmann va NAK khéng ti€p xdc c6 sy tuong dong
cao vGi NAK Maclakov. Tuy nhién bién do va chiéu cta
khac biét lai phu thudc vao khoang NA. Trong thuc
hanh lam sang va nghién ctu khong thé qui doi NA
gilfa cac loai NAK.

Ta' khoa: nhan ap (NA), NAK Maclakov, NAK
Goldmann, NAK khong ti€p xuc, tuong quan tuyén tinh.

SUMMARY
COMPARISON OF THREE METHODS OF
TONOMETRY: MACLAKOV TONOMETER,
GOLDMANN APPLANATION TONOMETER

AND NON- CONTACT AIRPUFF TONOMETER
Purpose: To analyze the correlation of Maclakov
tonometer, Goldmann applanation tonometer (GAT)
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and non-contact airpuff tonometer results. Subjects
and methods: Cross sectional study over 702 eyes of
352 patients who were treated at Glaucoma
Deparment,  Vietnam  National institute  of
Ophthamology (VNIO) from November 2017 to August
2018. Results: A strongr positive correlation between
Maclakov and GAT was found (r=0.937, p<0.001; r=,
respectively). The mean difference between 2
tonometers was 2,014 £ 2,562 mmHg (p< 0.001).
similarly, there was a strong positive correlation
between Maclakov and Noncontact airpuff tonometer
r= 0.875, p<0.001 with the mean difference of
1,692+ 3,952 mmHg. There was also a strong positive
correlation between GAT and airpuff tonometer
(r=0.915, p< 0.001). The mean difference was —
0,322 mmHg * 2,937 mmHg. However, the
magnitude of way of difference varied depending on
the IOP intervals. Conclusions: Three tonometers
have a good agreement from one to another.
However, their readings are very different depending
upon different IOP intervals. IOP readings from these
3 tonometers were not inerchangable.

Keywords: intraocular, Maclakov tonometer,
Goldmann applanation tonometer, non-contact airpuff
tonometer.

I. DAT VAN PE

NAK la dung cu do ap Iuc néi nhdan mot cach
gian tiép. Tuy theo su thay ddi hinh dang giac
mac khi do, ngugi ta chia ra 2 loai NAK: loai an
Idm va loai dé phang. NAK dé phang gom hai
loai: loai ¢ Iuc ép c6 dinh nhu NAK Maclakov va
loai cé dién tich ving dé phang cd dinh nhu NAK
Goldmann va hai [1]. 3 loai NAK hay s dung
trén Iam sang va nghién cru tai Viét Nam la NAK
Maclakov, NAK Goldmann va NAK khong ti€p xuc
(phu hd).

NAK Maclakov ra ddi va st dung tir ndm 1885
vGi uu diém la gon, dé st dung, ré tién va két
qua cb thé luu lai, dugc st dung réng rai trong
cac co sG y té€ cia ¢ mién Bic nudc ta. NAK
Goldmann dugc ra dgi va st dung tir nam 1954,
két qua do dugc thudng chinh xac va dugc xem
nhu tiéu chudn vang trong do nhan ap. NAK
khdng ti€p xuc dudc st dung rong rai trén thé
gidi tir ndm 1972 véi uu diém 13 chinh xac, dé
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thuc hién, khong lam 1ay lan nhiém tring nhu
cac NAK ti€p xuc, khéng can dung thudc té,
khong gay tray xudc giac mac [1]. Khong cé mot
loai NAK nao c6 thé sir dung cho tét ca cac bénh
nhan, trong moi hoan canh, vi vay, tly ting
trudng hop ma st dung loai NAK phu hgp. Trong
khi d6 két qua do nhan ap gilta cac phuang
phap nay la khdng dong nhat, NAK Maclakov da
dugc nghién cu kha nhiéu, viéc tim moi tucng
quan gilra chi s6 nhan ap cla 3 loai NAK la rat
can thiét trong thuc hanh Iam sang.

1. DOl TUONG VA PHU'ONG PHAP NGHIEN CU'U

Tiéu chuan Iuva chon: Céc bénh nhan tir 15
tudi trd Ién, khdng cé chdng chi dinh do nhan
ap, dong y tham gia nghién c(u.

Tiéu chudn loai trir:  Bénh nhan dang céd
tinh trang viém & mat; cac bénh Iy G giac mac
nhu seo, loan dudng, troc biéu mé, tan mach,
giac mac choép. Bénh nhan mdi trai qua phau
thuat ndi nhan < 7ngay, tién st phau thuat trén
gidc mac (goém ca phau thuat Ia5|k), bénh nhan
co that mi, rung gidt nhan cau; di &ng thudc té
nho mat.

Phucong phap nghién ciru

- Thiét ké nghién ciau: Nghién ciu mo ta
cat ngang. _

- €& miu duoc tinh theo céng thic

n=272;- -a/2 A=

Trong do: n C8 mau nghién clru can cd

s: dd léch chudn (udc tinh tir nghién cliu
trudc) chon s = 2,66 [2]

A: sai s6 udc lugng=0,2

a: mac y nghia thong ké

Zi-o;2 = 1,96 vGi a= 0,05

Vay ¢ mAu t6i thiu I3 n= 680 mat. Chon
n=702 mét

- Quy trinh nghién ciu

¢ Lua chon bénh nhan, hoi bénh, kham bénh,
lam bénh an nghién clu.

« Do nhan &p vdi NAK khong tiép xuc, moi mét
do 3 lan, may tu tinh ra két qua trung binh cong.

e Cho bénh nhan nghi 10 phit trudc khi do
bang NAK Goldmann dugc do bdi chinh Ngudi
thuc hién dé tai, khong biét két qua do nhan ap
hai. Mdi mét derc do hai lan lién nhau, néu két

qua trong hai lan chénh léch khdng qua 2 mmHg
s€ dugc chap nhan vdi két qua Idy trung binh
cong cla hai lan dé.

e Cho bénh nhan nghi 10 phat trudc khi do
bdng NAK Maclakov thuc hién bdi 1 diéu duGng
kinh nghiém, khong biét két qua do 2 NAK trudc
dé: dung qua can 10g va thubc nhudém bang
Prolacgol- glycerin dugc pha theo tiéu chun. Chi
ldy nhitng két qua khi dién ti€p xudc in ra gidy co
hinh tron déu, can x(ng va nam chinh gilra mat
qua can.

« Ghi nhan ké&t qua nhan ap ctia mdi loai NAK

- Xur' ly s6 liéu: Theo phan mém thong ké y
hoc SPSS 16.0.

Ill. KET QUA NGHIEN cU'U

Nghién ctu dugc tién hanh trén 702 mat clia
352 bénh nhan véi gidi tinh nir chiém ty |é cao
han (55,4%), nam giGi chiém 44,6%. Nhoém
bénh nhan nghién clu tap trung chd yéu trong
nhdém trén 40 tudi (chiém 82,7%). Cic maét
glécdm chiém ty 18 42,3%, 24,1% mat dugc
chan dban duc thdy tinh thé&; cadc mat di dat
thdy tinh thé nhén tao, cd cac bénh ly ddy mat
(16 hoang diém, mang trudc vong mac) xuat
huyét dich kinh dugc xép vao nhom bénh khac
chiém ty 1 13,4%; 9,3% mat bi bong vong mac
va 6,8% mat binh thudng.

Nhén ap trung binh do bang NAK Maclakov c6
gia tri cao nhat 18,59 + 4,46, sau do la NAK
khong ti€p xdc 16,90 + 7,21 va thap nhat la NAK
Goldmann 16,57 + 6,22. Su’ khac biét clia tiing cap
NAK cé y nghia thong ké véi p=0,000 <0,001.

Bang 1: Trung binh chénh léch giifa cac NAK

~ R , Trung binh cua két qua do NAK | Trung binh cua két qua do
Kﬁ:g:i oé{,o(ﬁ;”:;( Maclakov — NAK Goldmann NAK Maclakov — NAK khong
(mmHg) tiép xic(mmHg)

Toan b0 2,014 £ 2,562 1,692 + 3,952

<16 2,397 * 1,248 3,687 + 2,741

16-21 2,604 + 1,563 2,270 + 3,070

22-25 1,100 + 3,460 -0,536 = 4,960

2631 -2,043 + 3,989 -3,207 + 5,932

> 32 -3,611 + 4,667 -3,883 + 4,913

V4i tat cd cac mat trong nghién clu, gia tri
trung binh clla NAK Maclakov cao hon NAK
Goldmann 2.014 + 2.562mmHg, cao hon NAK
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khoéng ti€p xic 1,692 + 3,952. Khi tach riéng
ti'ng mdc nhan ap, su chénh léch cia nhan ap
trung binh khi do bang NAK Maclakov véi NAK
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Goldmann, NAK khong tiép xtc & mbi mic 1a
khac nhau.

Nhdn dp do bang NAK Maclakov va NAK
Goldmann c¢é méi tuong quan dong bién tucng
doi chat ché véi r = 0,937. Su tuagng quan cd y
nghia thong ké (p<0,0001. Chénh léch gilra két
qua nhan ap khi do bdng NAK Maclakov va NAK
Goldmann trung binh la 2,014 + 2,562mmHg.
95% gia tri cla su khac biét nam trong khoang
gidi han trén va dudi lan lugt la 7,035 va -3,007
(p<0,001). O mic nhan ap khoang 25 mmHg thi
két qua do clia nhan ap ké Maclakov va nhan ap
ké Goldmann tucgng duong nhau. Tuy nhién, dugi
mc nay két qua do nhan ap ké Maclakov cao
hon; ngudc lai, trén muc nay két qua do nhan ap
ké Maclakov thap han nhan ap ké Goldmann.
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Biéu dé 1. Tuong quan giiia NAK Maclakov

va NAK Goldmann
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Biéu do 2. Tuong quan NAK Maclakov va
NAK khéng tiép xuc

Nhan dp do bang NAK Maclakov va NAK
khong ti€p xic cé mdi tuong quan dong bién
tugng do6i chat ché véi r=0,875. Su tuong quan
c6 y nghia thong ké (p<0,0001). Chénh léch cla
két qua nhan ap khi do bang NAK Maclakov va
NAK khong ti€p xdc trung binh 1,692 + 3,952.
95% gia tri cla su khac biét nam trong khoang
gidi han trén va dudi lan lugt la 9,438 va —
6,054mmHg. O muc nhan ap khoang 22 mmHg
thi két qua do cla nhan ap ké Maclakov va nhan
ap k€& khong tiép xuc tudng duong nhau. Tuy
nhién, dudi mic nay két qua do nhan ap ké
Maclakov cao han; ngugc lai, trén mic nay két

qua do bang nhdn ap k& Maclakov thdp han
nhan ap ké khong tiép xuc.

Nhan ap do dugc bang nhan ap k& Goldmann
va khong ti€p xic co su tuong quan dong bién,
khi gid tri nhdn ap do bang nhan ap ké
Goldmann cao thi gia tri nhan ap do bdng nhan
ap k& khong tiép xuc cling cao va ngudc lai. Su
tugng quan cd y nghia thong ké (hé sé tuong
quan r = 0,915; p=0,000 (p<0,05). VGi nhan ap
<35 mmHg, nhan ap trung binh clia nhan ap ké
Goldmann va nhan ap k& khong ti€p xdc gan
tugng dudng nhau. V&i nhan ap I6n hon 35
mmHg nhan ap ké Goldmann ¢ gia tri cao han
han nhan ap k€& khong ti€p xdc.
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Biéu dé 3. Tuong quan giifa NAK Goldmann
va NAK khéng tiép xic
IV. BAN LUAN

Trong 352 bénh nhan trong nghién clu cé
195 bénh nhan nit (55,5%) va 157 bénh nhan
nam (44,6%). Theo nghién clu tac gid
Tarannum Mansoori[2]: ty I1é bénh nhan nir bi
glocdm gdc dong nguyén phat cao hon bénh
nhan nam. Trong nghién clfu clia ching toi, vGi
170 mét dudc chan doan gldcdm gdc dong cua
85 bénh nhan cé 65 bénh nhan nit va 20 bénh
nhan nam, su’ chénh 1&ch nay co thé da dan dén
ty I& bénh nhan nif trong nghién clru ctia ching
t6i cao han so vdi bénh nhan nam.

Vé két qua do nhan ap, trong nghién cltu cla
chidng t6i nhan ap trung binh khi do bang NAK
Maclakov la 18,59 + 4,46mmHg, nhan ap thap
nhat do dugc la 12mmHg, mat c6 nhdn ap cao
nhat la 39mmHg. Theo nghién ctfu ciia Ton That
Hoat, Phan Dan va cong su do nhan ap trén
2902 mat binh thuGng bang NAK Maclakov trong
lugng 10 gam két qua cho thay nhan ap trung
binh 1a 19,4 £ 2,5mmHg [3]. Nhu vay, nghién
ctu cta chdng t6i c6 nhan ap trung binh khi do
bdng NAK Maclakov thdp hon so véi cac tac gia
trén. CO thé nguyén nhan 13 do trong nghién clu
clia ching t6i Idy ca nhitng mdt cé nhan ap thap
do bi bong hdc mac, bong vong mac dong thoi
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khong dua nhitng mat cé két qua do NAK
Maclakov rat cao nhung khong do dugc bang
NAK khong ti€p xdc vao nghién clu. Nhan ap
trung binh cla NAK Goldmann khi do 702 mat
trong nghién ciu la 16,57+6,22mmHg VGi
khoang gia tri tor 6- 48mmHg Theo tac gid
Nguyen Thi Thanh Thu, nhan ap trung binh khi
do bdng NAK Goldmann trén 2572 mét binh
thudng la 15,67 = 2,66mmHg, tri s6 nhan ap
thay déi tir 10-21mmHg [4]. Tac giad Vo Dlc
Diing do nh3n &p cho 292 mdt bang NAK
Goldmann, cac mat cdé nhdn ap tir 8-75mmHg,
nhan ap trung binh la 24,6 + 14,72mmHg [5].
C6 |é dbi tugng nghién clru clia ching t6i khong
giéng Vvdi hai tac gia trén nén két qua nhan ap
trung binh thu dugc khong cd sy tuong duang.
Trong nghién clru cla ching t6i, gia tri nhan ap
trung binh cia NAK khéng ti€p xic la 16,90 =
7,21 mmHg véi khodng nhan ap do dugc tur 3-48
mmHg. Két qua nay kha gidng vdi tac gia Pham
Minh BPlc, Boan Trong Hau so sanh nhan ap do
bang NAK khéng ti€p xtc va Maclakov & ngudi
Viét Nam trén 20 tudi, k&t qua thu dugc nhan ap
trung binh khi do 826 mat bang NAK khong ti€p
xUc la 16,06 + 2,27mmHg [6].

Su tuong quan cla NAK Maclakov va NAK
Goldmann la mdi tuong quan dong bién tuang
doi chat ché véi r = 0,937, tuy nhién d6 khong
phai la mot méi tudng quan tuyén tinh don
thuan bdi tai mién NA thap han 25 mmHg tri s6
do dudc clia NAK Maclakov thudng cao han NAK
Goldmann, ngudc lai tai mién NA cao hon 25
mmHg thi NAK Maclakov lai cho ra tri s6 thugng
thap hon NAK Goldmann. biéu nay ciling tuagng
tu nhu mGi tuong quan clia NAK khong tiép xudc,
tai mién NA thap hon 22 mmHg thi NA do dugc
vdi NAK Maclakov thudng cao hon NAK khong
ti€p xdc va ngudc lai, tai mién NA cao hon 22
mmHg, NAK Maclakov do dugc tri sO thu’dng
thap hon NAK khong ti€p xuc. biéu nay cd thé
dugc ly giai bgi su khac biét vé nguyén ly do
gitra NAK Maclakov véi 2 loai NAK con lai: NAK
Maclakov dung luc do c6 dinh va udc lugng NA
qua dién dé det thay d6i trong khi d6 2 loai NA
con lai ngoai suy ap luc dua vao luc tao ra mot
dién dé det cd dinh & dinh gidc mac.

Su tudng quan vé gia tri do cla 2 loai NAK
Goldmann va khong ti€ép xdc kha chat ché, dac
biét 8 mién NA dugi 35 mmHg. Theo tac gia
Lagerlof két qua nhan ap ké khong ti€p xuc giam
do tin cay khi két qua do trén 30 mmHg, do vay
khi két qua do cao bt thudng can kiém tra lai
vGi nhan ap k& khac trudc khi dua ra chn doan
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[7]. Két qua clia ching t6i gan gidng vdi tac gia
Lipi Chakrabarty (2016), theo tac gia nay két qua
do nhan ap Goldmann va nhan ap ké khong ti€p
xuc c6 su tugng quan dong bién chdt ché véir =
0,97. Gia tri trung binh clia su khac nhau cla
nhan ap khi do bang nhan ap k& Goldmann va
nhan ap ké khéng ti€p xuc la — 0,18mmHg. 95%
gia tri cta su’ khac biét nam trong khoang -3,87
dén 3,51mmHg. Nghién cltu cla tac gia Molina,
so sanh nhan ap ké Goldmann va nhan ap ké
khong ti€p xic cho két qua cd su tuong quan
chdt ché gilta két qua do cla nhan ap ké
Goldmann va nhan ap ké khong ti€p xuc: hé s6
tugng quan r = 0,922 (p< 0,001), chénh léch
két qua do gilra hai loai nhan ap k€ trung binh la
0,72 £ 2,82 mmHg, nhan ap cang cao su’ chénh
léch cang I6n [8].

V. KET LUAN

NAK Goldmann va NAK khoéng ti€p xuc cé su
tuogng dong cao véi NAK Maclakov khi két luan
mat cd tang nhan ap hay trong gigi han binh
thudng. Tuy nhién su khac biét trong ting
khoang nhan 4p khac nhau la dang k€&, nén khi
can c6 so liéu chinh xac cho cac nghién cru lién
quan dén tri s& nhan ap thi khéng thé dung s6
li€u clia NAK nay thay cho NAK kia.
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