I. CAUTRUC GIAC NGU (SLEEP ARCHITECTURE)
Giic ngu cia con ngudi chia lam 2 trang thai sinh 1y riéng biét:
1. Giac ngi NREM (Non-Rapid Eye Movement - Khong chuyén dong mit
nhanh): Chiém khoang 75-80% tong thoi gian ngu. Déy 1a giai doan néo bo nghi
ngo1i, phuc hoi nang lugng va théi doc.

« Giai doan N1 (Ru ngu): Chuyén tiép tir thirc sang ngii. Song Alpha giam,
song Theta xuat hi¢n. D€ bi danh thrc.

« Giai doan N2 (Ngu nong): Chiém 50% thoi gian ngti. Pac trung trén dién
néo d6 (EEG) la cac Sleep Spindles (thoi ngu hay tryc song ngu) va K-
complexes. Day la giai doan cing c6 tri nhd van dong.

« Giai doan N3 (Ngu sau/Song cham - Slow Wave Sleep - SWS): Dac trung
boi song Delta bién d6 lon. Day la giai doan quan trong nhat d€ phyc hoi co
thé, tiét hormone tang truéng (GH) va don dep cac chat chuyén hoa doc hai
(nhu Beta-amyloid).

2. Gidc ngii REM (Rapid Eye Movement - Chuyén djng mit nhanh): Chiém 20-
25%. C(‘)r} goi la "giac ngu nghich 1y" ’(Paradoxical sleep) vi ndo bg hoat dong cuc
manh (giong nhu khi thirc) nhung co bap lai liét hoan toan (atonia). Day la giai doan
cua giac mo va xir ly cam xiuc.

Chu ky: Mot dém chung ta trai qua 4-6 chu ky (90-110 phut/chu ky) luan phién
NREM -> REM.

II. CO CHE PIEU HOA THAN KINH (QUAN TRONG)

Pay la phan cbt 18i dé cac em hiéu co ché tac dung cua thudc hudng than.

1. Hé thong Thirc tinh (Arousal Systems)

Pé duy tri trang thai thirc, hé thong ludi hoat hda hudng 1én (Ascending Reticular
Activating System - ARAS) ¢ than néo phai hoat dong, phong chiéu 1én vo néo. Cac
"cau thu" chinh bao gom:

o Norepinephrine (NE): Tt nhan xanh (Locus Coeruleus). Tang su ch y, canh
giac.

« Serotonin (5-HT): Tir nhan raphe (Raphe Nuclei). Diéu chinh tAm trang va
su thtre tinh.

- Histamine (His): Tur nhan cu va (Tuberomammillary Nucleus - TMN). Duy
tri su tinh tdo. (D6 1a 1y do thuoc khang Histamine thé h¢ cii gy budn ngu).

 Dopamine (DA): Tir ving VTA. Lién quan dén dong luc va su thire tinh.
« Acetylcholine (ACh): Tir cau ndo va nio trude. Kich hoat vo néo.

o Orexin (Hypocretin): Tir vung ha d6i bén (Lateral Hypothalamus). Pay la
chat quan trong nhat giap on dinh trang thai thirc.

2. Hé thong Gy ngii (Sleep-Promoting Systems)

Khi chiing ta buén ngi, mot ving nio cy thé sé& (rc ché hé thong thirc tinh.



Vung chinh: Nhan trude thi giac vung bung bén (Ventrolateral Preoptic
Nucleus - VLPO) & vung ha doi.

Chit din truyén thin kinh: GABA (Gamma-aminobutyric acid) va
Galanin.

Co ché: Cac no-ron VLPO phong thich GABA dé e ché toan bd céc trung
tam thtrc tinh (nhan xanh, nhan raphe, TMN...).

3. M6 hinh "Céng tic Bap bénh" (Flip-Flop Switch Model)

Hay tudng twong mot cai cong tic dién.

I11.

Mot bén 1a Hé théng Thire (NE, 5-HT, His...).

Mot bén 13 Hé thong Ngit (VLPO - GABA).

Hai bén uc ché lﬁq nhau (Mutual Inhibition). Khi bén nay bat, bén kia phai
tat. Qua trinh chuyén doi dién ra nhanh chéng.

Vai tro cia Orexin: Orexin dong vai tr6 1a "ngén tay gitr cong tac" & vi tri
Thrc, giup cong tic khong bi bat tit loan xa. (Trong bénh Ngu rti - Narcolepsy,
bénh nhan bi thiéu hut Orexin, dan dén viéc cong tic 10ng 1éo, ho sup do vao
gidc ngu bat ngo).

HAI QUA TRINH PIEU KHIEN (THE TWO-PROCESS MODEL)

1. Qua trinh S (Homeostatic Process - Ap lwc ngii):

Cang thtrc lau, "ap luc ngu" cang 16m.

Co ché héa hoc: Su tich tu ctia Adenosine (san phadm phuy cua qua trinh tiéu
thu nang lugng ATP).

Khi thirc, Adenosine tang dan, gén vao thu thé ¢ néo trude day dé e ché su
thure tinh va kich hoat VLPO.

Lién hé ldm sang: Caffeine 1a chat dbi khang thu thé Adenosine, do d6 néd
ngdn can cam giac buon ngd nhung khong x6a bé duoc ng ngu.

2. Qua trinh C (Circadian Process - Nhip sinh hoc):

Hoat dong doc 1ap voi viée ban thirc bao 1au, ndé dao dong theo chu ky 24h.

Trung tim diéu khiéq: Nhén trén chéo (Suprachiasmatic Nucleus - SCN) &
vung ha doi. PBay la "dong ho sinh hoc" chinh.

Tin hi¢u dau vao: Anh sang (qua vong mac).
Tin hiéu diu ra:

o Melatonin: Khi troi t6i, SCN kich thich tuyén ting tiét Melatonin
("hormone boéng t61") dé bao hi¢u co thé di ngu.

o Cortisol: Tang cao vao buoi sang dé chuan bi cho su thuc tinh.

TOM TAT & LIEN HE PIEU TRI

Khi ké don thudc ngu, 1a dang tac dong vao cac hé thong nay:



IV.

. Benzodiazepines/Z-drugs (Diazepam, Zolpiclon): Tang cuong hoat dong

cia GABA (bt chudc hoat dong cua VLPO) -> Gay ngu cudng buc. Luu y:
Nhom nay thuong irc ché gidc ngii N3 (ngii sdu).

. Thude khang Histamine/Chong loan thin/TCAs: Phong téa thu thé

Histamine H1 -> Loai bo mt thanh phan cta hé thong thirc tinh -> Gay budn
ngu.

. Thudc i khang Orexin (Suvorexant/Lemborexant): Phong téa Orexin -

> Lam yéu hé théng thire tinh, cho phép hé théng ngii chiém wu thé. Day 1a
hudng di méi, it gay 1€ thudc hon.

. Melatonin: Piéu chinh qua trinh C (nhip sinh hoc), hiéu qua cho rdi loan nhip

hon 12 mat nga man tinh.

CAU TRUC CUA HE THONG PA KY (THE "POLY" IN
POLYSOMNOGRAPHY)

Pa ky gidc ngu chinh 1a "ban do" thyc té giup chiing ta nhin thay nhiing gi dang dién
ra trong nao b va co thé bénh nhéan khi ho ngu. Chitr "Poly" nghia la "Da/Nhiéu".
Mot ban ghi PSG khong chi do song ndo ma 1a sy tong hop cta nhiéu tin hiéu sinh
Iy cung lic. Pay dugc coi 1a "Tiéu chuin vang" (Gold Standard) trong chan doan
cac roi loan gidc ngu. Chung ta chia 1am 3 nhom tin hiéu chinh:

1. Nhém tin hi¢u Than kinh (Neurophysiological Channels)

Nhom nay gitp xac dinh bénh nhan Pang thirc hay ngi? Néu ngi thi dang ¢ giai
doan nao (N1, N2, N3 hay REM)?

EEG (Pién nido d6): La thanh phan quan trong nht.

o Thuong mic it nhat 3 chuyén dao: Trung tim (C3/C4), Cham (01/02)
va Tran (F3/F4).

o Muc dich: Nhin thdy cac soéng dic trung (Alpha, Theta, Delta,
Spindles).

EOG (Pién nhin ciu): Do chuyén dong cta mit.

o Muyc dich: Phan biét gidc ngi REM (mit chuyén dong nhanh) va NREM
(mat chuyén dong cham hoac dirng yén). Pay la chia khoa dé bat dugc
giai doan REM.

EMG (Pién co): Thuong mic & ving cam (submental).

o Muc dich: Do truong luc co.

o Taisao quan trong? Trong gidc ngtt REM, truong lyc co phai mat hoan
toép (ligt). Néu EMG van hoat dong manh trong REM, d6 1a bénh ly
(Ro61 loan hanh vi giac nga REM).

2. Nhom tin hiéu H6 hap (Respiratory Channels)

Nhom nay gitp chan doan Hoi chirng Ngung thé khi ngii (Sleep Apnea).



Luong khi (Airflow): Str dung cam bién nhiét (Thermistor) hodc cam bién ap
luc (Pressure transducer) dat & mii/miéng. B¢ biét bénh nhan c6 thd hay
khong.
Cir ddng ngure va bung (Respiratory Effort): Dung cac dai quin quanh nguc
va bung.

o Y nghia: Néu ludng khi mat nhung nguc bung van ctr dong -> Tic

nghén (Obstructive). Néu ca hai déu mat -> Trung vong (Central).

Sp0O2 (P) bio hoa oxy mau): Kep ¢ ngon tay. Panh gia mirc do thiéu oxy
khi ngung tho.
Microphone: Ghi 4m tiéng ngay.

3. Nhom tin hi¢u Phu tr¢ khac

V.

EMG chin (Leg EMG): Gan & co chay trudc hai chan. Dé phat hién cir dong
chan dinh ky (trong hoi ching Chan khong yén hoac PLMD).

ECG (Pién tAm d6): Theo ddi nhip tim va céc rdi loan nhip trong khi ngi.

Video: Quay lai hanh vi cta bénh nhén (rit quan trong dé chan dodn mong
du, con hoang s¢ ban dém).

PHAN TiCH VA CHAM DPIEM (SCORING)

Dt liéu PSG thuong dugc chia thanh cac doan nho goi la Epoch (thuong 1a 30 gidy).
K¥ thuat vién hoac bac si s€ doc tung epoch dé xac dinh giai doan ngu.

1. Cac dau hiéu nhén biét giai doan ngii (Tom tit)

Giai Dic diem EEG (Song | Pic diem EOG || Pic diem EMG
doan nio) (Mat) (Co)
Thire Song Alpha (khi nhim Chuyén — dong

(Wake) mat) ¢ ving cham.

mat va chop | Truong luc co cao.
mat.

Mit Alpha, thay bang Cl}uyén dong

1:1&) (Ru song Theta bién do || mat cham Tgrgnr;ghe lyc  co
& thip. (SEM). & 3
N2 (Ngi | Xuit hién K-complex Lo A Truong luc co
nong) va Sleep Spindles. Mt dimg yén. thap.

. . 0 )
N3 (Ngu || Song Delta (>20% Mt ding yén. Truong luc co

sau) epoch).

thap.




Giai Pic diém EEG (Séng | Pic diém EOG | Pic diém EMG

doan nio) (Mit) (Co)
Soéng hdn hop (gidng 2 A Mat trwong luc co
REM N1 hodac Thuc) - Cl}uyen dong (Atone - DPudng
"o x " mat nhanh. 2
Rang cua". thang).

2. Cac chi so quan trgng can doc trong két qua
Khi cam mot bang két qua PSG, cac em can chu y céc chi so sau:

« AHI (Apnea-Hypopnea Index): Chi sé quan trong nhat. La s6 1an ngung thd
(Apnea) va giam thd (Hypopnea) trung binh trong 1 gid ngu.

o AHI < 5: Binh thuong.
o 5-15:Nhe.
o 15 -30: Trung binh.
o 30: Ning (Can diéu tri ngay, thuong 1 thé may CPAP).
- Sleep Efficiency (Hi¢u qua gidc ngit): (Thoi gian nga thyuc t& / Thoi gian
nam trén giwvong) x 100%. Binh thuong > 85%.
« Sleep Latency (Tiém thoi gidc ngit): Thoi gian tir lic tit dén dén lic bat dau
ngu (N1).
« REM Latency: Thoi gian tu lic ngu dén giai doan REM dau tién. (Néu qua
ngan < 15 phut -> Go1 y bénh Ngu rii hodc Tram cam).

VI. CHI PINH LAM SANG

Khong phai bénh nhan mat ngl ndo ciing can lam PSG. Viéc chi dinh bira bii gay
lang phi nguon luc.

1. Chi dinh Tuyét ddi (Bit budc phai lam):

« Nghi ngo Ngung thé khi ngi (OSA): Bénh nhan ngu ngay to, c6 con ngung
tho dugc ngudi nha ching kién, budn ngi qua mirc vao ban ngay, béo phi, co
ngan.

. Nghi ngo Roi loan van dong chi dinh ky (PLMD): Bénh nhan hay d4 chan,
giat chan khi ngu gay thirc giac.

« Nghi ngo Bénh Ngi rii (Narcolepsy): Tuy nhién, PSG chi 1a budc 1. Can
lam thém test MSLT (Multiple Sleep Latency Test) vao ngay hom sau.

2. Chi dinh Cén thiét (Pé chin doan phan biét):

o Cac hanh vi bz‘it thwong trong gidc ngi (Parasomnias): Dé phan biét Roi
loan hanh vi gidc ngi REM (RBD - hay gap ¢ Parkinson) voi Mong du
(Sleepwalking) hodc Bong kinh vé dém.



- Mit ngii man tinh khéng tri: Khi dicu trj thong thuong tht bai, can lam
PSG dé xem c6 nguyén nhan tiém an nao khoéng (vi du: ngung thé khi ngu
dang an, hodac mat ngu do nhan thure sai - Paradoxical Insomnia).

3. Khong chi dinh thwong quy:

« MAt ngi tién phat thong thuong (Do stress, lo au...). Chan doan dya vao 1am
sang va nhat ky giac ngu la du.

« R&i loan nhip sinh hoc (Jet lag, 1am ca kip).

La mot bac si, khi cam két qua PSG hay tap nhin vao biéu do gidc ngl (Hypnogram),
kiém tra chi s6 AHI va mdi tuong quan gitra SpO2 va nhip tim. Mot két qua PSG

chinh xéc s& giup ching ta quyét dinh xem bénh nhan can thudc an than, may tho
CPAP, hay la li¢u phap nhan thic hanh vi.

Tac gia bai viét: BS Duy Pat



