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chitng tiéu héa va bénh nhan c6 cac triéu chirng
dudng tiéu hoa sé de bi sut can va tang nguy cg
bi suy dinh hon [8].

Bén canh do, nghién clru clia ching toi con
cho thdy trén nhitng bénh nhan cao tudi (= 60
tudi), nhitng ngudi cd thu nhip dudi 5 triéu
dong hodc s6ng 1€ thudc cd ti Ié cap thiét can
can thiép dinh dudng cao han nhitng bénh nhan
it tubi hon va cd thu nhap cao hon, day 1a nhitng
déi tugng can dudc quan tdm dé cd phuong
phap can thiép dinh dudng phu hgp va kip thdi.

V. KET LUAN VA KIEN NGHI

54,6% bénh nhan UTDTT dang hda tri c6
tinh trang cap thiét can can thiép dinh dudng.
Can c6 bién phap can thiép dinh dudng phu hgp
vGi ting bénh nhan va tinh trang bénh ly cla
ngudi bénh. Trong do can chu trong dén cac rao
can trong an udng da dugc tim thdy va nhirng
bénh nhan I3n tudi va c6 thu nhap thap.
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DAN LU'U THAT TRAI QUA VAN PONG MACH CHU (TACV)
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TOM TAT

Qua tai that trai la bién ching ndng né thudng
gap & bénh nhan séc tim dugc ho trg bang VA-ECMO,
lam tang nguy cd phu phdi, hinh thanh huyét khoi va
giam kha nang hoi phuc cd tim. Dan luu that trai qua
van déng mach chu (TACV) la mét phuong phap it
xdm 18n, c6 thé gidp ki€m sodt hiéu qua tinh trang
nay. Ching t6i bao céo trudng hdp bénh nhan nir 39
tudi, viém co tim cap bién chdng s6c tim, nglmg tuan
hoan ngoai vién, dudc thiét lap VA-ECMO sau hdi sinh
tim phoi that bai. BEnh nhan xuat hién qua tai that trai
v6i phl phéi ndng, van ddng mach chu khédng mé, ap
luc tam truong that trai (LVEDP) 36 mmHg. TACV
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dudc thuc hién sau 26 gid dét ECMO bang catheter
Guiding 8Fr dua qua van dong mach chld vao budng
that trdi. Sau can thiép, LVEDP giam tir 36 mmHg
xudng 22 mmHg trong 30 phut va con 16-17 mmHg
sau 24 gig, phu phoi dudc giai quyét hoan toan. Bénh
nhan cai ECMO thanh c6ng vao ngay th(r 6 va xuat
vién trong tinh trang on dinh vao ngay th& 28. Bao
cao nay cho thdy TACV la phuong phap giam tai that
trai hiéu qua, an toan, gilp cai thién huyét dong va
tang kha nang hodi phuc co tim & bénh nhan sbc tim
trén nén VA-ECMO, phu hgp vdi diéu kién thuc t€ tai
cac cd s@ y t€ cé nguon luc han ché. T khoa: sdc
tim; VA-ECMO; qua tai that trai; giam tai that trai; dan
luu that trai qua van déng mach chu; TACV.
SUMMARY
TRANSAORTIC CATHETER VENTING FOR
LEFT VENTRICULAR UNLOADING IN

CARDIOGENIC SHOCK SUPPORTED BY VA-

ECMO: A CASE REPORT
Left ventricular (LV) distension is a serious
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complication in patients with cardiogenic shock
supported by venoarterial extracorporeal membrane
oxygenation (VA-ECMO), leading to pulmonary edema,
thrombus formation, and impaired myocardial
recovery. Transaortic catheter venting (TACV) is a
minimally invasive strategy that may effectively
address this condition. We report the case of a 39-
year-old female with acute myocarditis complicated by
cardiogenic shock and out-of-hospital cardiac arrest,
who was placed on VA-ECMO after unsuccessful
cardiopulmonary resuscitation. The patient developed
significant LV distension with severe pulmonary
edema, closed aortic valve, and an elevated left
ventricular end-diastolic pressure (LVEDP) of 36
mmHg. TACV was performed 26 hours after ECMO
initiation using a modified Guiding 8Fr catheter
inserted across the aortic valve into the LV cavity.
Following the intervention, LVEDP decreased from 36
mmHg to 22 mmHg within 30 minutes and to 16-17
mmHg after 24 hours, with complete resolution of
pulmonary edema. The patient was successfully
weaned from ECMO on day 6 and discharged in stable
condition on day 28. This case highlights that TACV is
an effective and safe approach for LV unloading in
cardiogenic shock patients on VA-ECMO, offering a
feasible solution for resource-limited settings.
Keywords: cardiogenic shock; VA-ECMO; left

ventricular distension; left ventricular unloading;
transaortic catheter venting; TACV.
I. DAT VAN DE

S6c tim la tinh trang suy giam chifc nang co
bép, giam cung lugng tim va suy sup huyét
déng. VA-ECMO ddng vai trd quan trong trong
viéc duy tri tudn hoan va oxy hda cg quan, tao
diéu kién cho co tim hoi phuc. Tuy nhién, ky
thuat nay lam tdng hdu ganh that tréi, dé dan
dén qua tai that trai — yéu t6 lam giam kha néng
hoi phuc co tim va tdng nguy co tir vong.

Nghién cttu cho thdy khoang 49% bénh
nhan st dung VA-ECMO gap tinh trang qua tai
that trai, va viéc giam tai that gilp cai thién ty 1€
cai ECMO thanh cong han 35%, dong thai giam
dang k& tr vong trong 30 ngay so v&i nhém
khong dugc can thiép giam tai. Tai Trung tam
HOGi stc tich cuc — Bénh vién Bach Mai, ty I€ qua
tai that trdi & nhém sbc tim do viém co tim 1én
dén 64,71%, khang dinh day la van dé thudng
gapvacoy nghTa tién lugng.

Trong sG cac bién phap giam tai, ky thuat
dan Iuu that trdi qua van déng mach chu (TACV)
@ mot lua chon it xdm 1an, thuc hién nhanh
chdng, co thé gilp ki€ém soat hiéu qua tinh trang
qua tai that trai. Bao cao nay trinh bay &'ng dung
TACV trén bénh nhan viém cg tim cdp bién
chling sbc tim, nham lam rd vai trd va hiéu qua
cla phuaong phap nay trong thuc hanh Iam sang.

Il. MO TA CA LAM SANG
Bénh nhan nif, 39 tudi, khéng cd tién sir bénh
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ly trudc d6, nhap vién vai bi€u hién s6t 3 ngay,
kém khd thd va mét mai khdi phat 1 ngay trudc
dd. Tai bénh vién tinh, bénh nhan biéu hién suy
hé hap nang, huyét ap khéng do dugc va tinh
trang thd ngap. Két qua xét nghiém cho thay
procalcitonin 0,151 ng/mL, troponin T-hs 2800
pg/mL, proBNP 8384 pg/mL, phan tich khi mau
déng mach: pH 7,49, pCO2 19 mmHg, pO2 140
mmHg, HCOs- 12,2 mmol/L, lactate 7,2 mmol/L.
Chan dodan ban d4u la s6¢ tim nghi do viém cd tim
cap. Bénh nhan dugc dat ndi khi quan, st dung
hai thuSc van mach va chuyén vién.

Bénh nhan nhap Bénh vién Bach Mai trong
tinh trang thd may qua ndi khi quan, tim toan
than, mach canh va mach ben khé bat, monitor
ghi nhan rung that. Hbi sinh tim phdi va ndm [an
soc dién khur rung khéng thanh cong. VA-ECMO
dudc thiét 1ap trong vong 30 phut véi luu lugng
2,2 L/phat/m2. Sau khi dat ECMO, bénh nhan
dudc an than, thd may, xuat hién bot hdng qua
6ng noi khi quan, X-quang nguc xac nhan phu
phéi cdp. VE& huyét dong, huyét ap trung binh
duy tri & mdc 70 mmHg véi ho trg noradrenalin
(2,0 pg/kg/phat) va dobutamin (15 pg/kg/phut),
nhung siéu am tim cho thay van dong mach chu
khéng ma&, khéng ¢ chénh &p. Chan doan dugc
xac dinh la viém cg tim cap bién chirng soc tim,
nguing tuan hoan va qua tai that trai.

Diéu tri ban dau bao gom loc mau lién tuc
(CRRT) d& rt dich, gidam liéu noradrenalin tir 2,0
xu6’ng 0,5 pg/kg/phit va giam Iuu lugng ECMO
xuong 2,0 L/phut/m2 Tuy nhién, tinh trang phu
phi khong cai thién, dan dén quyét dinh can
thiép TACV sau 26 gld k€ tir khi d&t VA-ECMO.

lll. DAN LUU THAT TRAI BANG CATHETER
QUA VAN DONG MACH CHU

Can thiép TACV dugc thuc hién tai phong
thong tim dudi hudng dan cia man huynh quang
tang sang. Chup mach vanh cho két qua binh
thudng, loai trir tdc mach vanh. Do ap luc budng
tim cho thdy khéng c6 chénh ap qua van dong
mach chud (ap luc tdm truong 71 mmHg), ap luc
that trai tdm thu 40 mmHg va tam truong 36
mmHg. Ong théng dan Iuu dugc s dung la
Guiding 8Fr dugc tao thém 6 16 bén dugc dat tir
dong mach dui bén phai qua van déng mach
chd vao bubng that trai.

Ong TACV dugc két n6i vGi dudng hat mau
cla hé thong CRRT, vdi toc do hat ban dau la
300 mL/phut trong 2 giG dau. Do xudt hién bao
dong ap luc am qua muc, téc d6 hit dugc diéu
chinh xudng 180-200 mL/phut. Trong thdi gian
gian doan CRRT, 6ng TACV dugc ndi véi dudng
hat mau cua hé thong ECMO.
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IV. KET QUA LAM SANG i

Trong vong 30 phut sau khi bat dau dan luuy,
bénh nhan hoi phuc nhip xoang vdi chénh ap 12
mmHg (huyét ap 90/78 mmHg, huyét ap trung
binh 83 mmHg, ap luc tam truong that trai 22
mmHg). Sau 6 gi&, cac ddu hiéu phlu phéi trén
l&m sang bién mat, nhip xoang 85 lan/phdt,
huyét ap 84/72 mmHg, ap luc tdm trucgng that
trai giam con 16 mmHg. Sau 24 gid, X-quang
nguc khéng con hinh &nh phu phdi, nhip xoang
100 l&n/phut, huyét ap 112/79 mmHg, ap luc
tam truang that trai 17 mmHg. Sau 36 gig, tinh
trang qua tai that trai dugc giai quyét hoan toan,
6ng dan luu that trai dugc rat bo.

Dén ngay thir 6 sau khi dat VA-ECMO, bénh
nhan tinh, nhip xoang 90 lan/phut, huyét ap
110/70 mmHg (ngiing toan bd thudc van mach),
siéu am tim cho thady phan sudt téng mau (EF)
35%, VTI 12,5 cm. Th{& nghiém cai ECMO thanh
cobng, va hé thong VA-ECMO dugc rut. Ngay tha
11, bénh nhan dudc rat noi khi quan. Den ngay
ter 28 bénh nhan xuat V|en vdl t|nh trang on dlnh

Sau ECMO

Hinh 2: XQ tim phéi

V. BAN LUAN

Qua tai that trai la bién chirng nghiém trong
3 bénh nhan s6c tim dugc diéu tri bang VA-
ECMO, lam tdng nguy cd phu phdi, huyét khdi,
va tir vong. Ca ché chi yéu do su méat can bang
gitta luu lugng mau tir ECMO va kha nang t6ng
mau cua that trdi, dan dén tdng hau ganh, van
dong mach chd khong mé va & tré mau trong
that trai. Tinh trang nay gay gian that trai, tang
ap luc tam trucng, giam tudi mau cg tim va hinh
thanh huyét khdi, lam kho khan trong cai ECMO.
Cac yéu t6 nhu luu lugng ECMO cao va st dung
thu6c van mach liéu I6n cang lam tram trong
thém qua tai that trai, anh hudng nang né dén
tién lugng bénh nhan.

Qué tai that trdi dugc chdn doan dua trén
cac dau hiéu 1dm sang nhu phu phdi, giam oxy
mau, cung vdi hinh anh siéu am tim (van dong
mach chi khong md, gian that trai) va X-quang
nguc hinh anh phlU phdi. Chi s6 &p luc tdm
truong that trai (LVEDP) ddong vai tr0 quan
trong, phan anh mic do6 gidn that va tinh trang
tién ganh. Binh thudng LVEDP dao dong tir 5-12
mmHg, nhung khi vugt trén 15-16 mmHg s€ lién
quan dén tién lugng xau. Trong bdi canh VA-
ECMO, nghién clfu cla Lim va cOong su (2024)
cho thay LVEDP trén 25 mmHg c6 do nhay 85%
va d6 dac hiéu 78% trong du bdo qua tai that
trai. MOt phan tich gop trén 8.637 bénh nhan
nhGi mau cg tim cap cling ghi nhan LVEDP trén
15 mmHg lam tang nguy cg tir vong 30 ngay (RR
1.9) va suy tim (RR 2.9). Nghién ctu TIMI II
(2021) khang dinh LVEDP >30 mmHg la yéu t6
du bdo doc 1ap cac bién c6 tim mach chinh &
bénh nhan STEMI. Trong suy tim tam truong,
LVEDP trén 15 mmHg cho thdy mdi lién quan
chat ché vdi cac chi so siéu am nhu LAVI va E/e’,
giup udc lugng LVEDP khéng xam lan. Trong ca
ld&m sang nay, LVEDP do dugc 36 mmHg, giam
xubng 22 mmHg sau 30 phut thuc hién TACV va
ti€p tuc giam con 16-17 mmHg sau 6-24 gid,
cho thdy hiéu qua can thiép va vai tro cla do ap
luc that trai trong theo déi diéu tri.

Hién nay cd nhiéu phu’dng phap dugc sur
dung dé€ giam tai that trai trong VA-ECMO, mOi
phu‘dng phap cé nerng uu diém, han ché va
bang chdng 1dm sang ho trg. Mot Iua chon ban
dau la diéu chinh luu lugng ECMO va giam liéu
thudc van mach nhu noradrenalin nham giam
hdu ganh, tuy nhién hiéu qua thudng khong du
@ nhifng trudng hgp nang.

Bong doi xung dong mach cha (IABP) la
phu‘dng phap pho bién glup giam hau ganh va
cai thién tuGi mau vanh. O bénh nhan séc tim do
nhGi mau cd tim (AMI), IABP gilp cai thién ty I€
tr vong ngdn han (OR 0.82; 95% CI 0.75-0.89;
p<0.001) nhung lam tdng nguy cd chay mau Ién
(OR 1.09; 95% CI 1.0-1.18; p=0.03). Cac phan
tich gop cho thay viéc két hgp VA-ECMO va IABP
khéng lam gidm dang k& ty 18 tir vong, ngoai trir
nhom AMI shock. Tuy nhién, hiéu qua cia IABP
bi han ché & nerng bénh nhan cé LVEDP cao
hodc phu phéi ndng.

Phau thuat dan luu truc t|ep tir that trai la
mot phudng phap hiéu qua, gilp giam ap luc va
thé tich budng that trai. Singh va cong su’ (2021)
nghién cltu trén 33 bénh nhan s6c tim cho thay
phuong phap nay lam giam ap luc dong mach
phdi thi tdm truong tlr 20 xudng 16 mmHg
(p=0,01), tdng SVO2 tir 69% Ién 80,5%
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(p<0,001) va tang luu lugng tuan hoan tu 3,5
Ién 4,8 Ljphl]t (p<0,001). Tuy nhién, do la can
thiép phau thuat mg nén nguy cd blen chiing
nhu chdy mau, nhiém tring va ton thuong cd
tim cao, nhat Ia ¢ bénh nhan suy kiét.

Impella 13 thiét bi hd trg tudn hoan tién tién,
hoat déng bang cach hit mau tir that trdi qua
van dong mach chd va bom vao hé dong mach,
vlra giam ap luc that trai vira duy tri tudi mau hé
théng. Nghién clru ctia Unoki va cong su (2023)
so sanh ECPELLA (VA-ECMO két hgp Impella) vdi
ECMO don thuan cho thdy ECPELLA gilp giam
nhu cdu thubc van mach, cai thién ty Ié s6ng 30
ngay va 1 nam (HR 0,47; 95% CI 0,30-0,73;
p=0,008). Du mang lai két qua tich cuc, Impella
c6 chi phi cao va nguy cd tan mau, nhdi mau
ndo, han ch€ ng dung tai cac cd s@ y té€ o
ngudn luc han ché nhu Viét Nam.

Dan luu that trdi qua van dong mach chad
(TACV) la phuong phap it xam lan hon, thuc
hién qua dudng dong mach dui dudi erc'jng dan
man huynh quang tang sang. Jung va cOng su
(2021) nghién cltu trén 18 bénh nhan VA-ECMO
c6 qua tai that trai cho thay ty Ié cai ECMO thanh
cong dat 77,8%, ty lé sOng xuat vién 50%.
Nghién clu cua Kim va cong su’ (2025) trén mo
hinh s6c tim cap § dong vat nghién cru (Ign) ghi
nhan TACV gilp giam LVEDP tUr 32,3 + 4,7
mmHg xubéng 16,5 £ 3,8 mmHg va giam chénh
léch ap luc nhi trdi — nhi phai tur 22,1 + 4,6
mmHg xudng 8,3 £ 2,7 mmHg (p<0,01), dong
thdi duy tri dn dinh huy&t ddéng ma khéng ghi
nhan bién chirng nang nhu tran khi mang ngoai
tim hay tén thuong van tim. TACV nh& dé dudc
danh gia la an toan va kha thi, nhat la tai cac cg
sG y t€ han ché vé ky thuat hoac kinh phi.

Dan Iuu qua tinh mach, dién hinh 13 qua
vach lién nhi (atrial septostomy), tao 16 thong
gitra nhi trdi va nhi phai nhdm giam gian ti€p ap
luc that trai. Baruteau va cong su (2018) thuc
hién nghién cltu trén 64 bénh nhan cho thady sau
can thiép BAS (Balloon Atrial Septostomy), ap luc
nhi trai giam tUr 24,2 £ 6,9 mmHg xubng 7,8 +
2,6 mmHg (p<0,001), mlc chénh léch ap luc
gitta hai nhi giam t&r 17,2 £ 7,1 mmHg xudng
0,09 £ 0,5 mmHg (p<0,001). Tuy nhién, ky
thuat nay doi hoi can thi€p qua da phirc tap va
tiém an cac nguy co nhu tén thuong véch lién
nhi hodc thuyén tac khi.

Loc mau lién tuc (CRRT) cling dugc s dung
dé rut dich va glam thé tich tudn hoan, ho trg
kiém soat phu phéi. Wang va cdng su’ (2020) ghi
nhan CRRT lam gidam ty 1& phu phdi tir 65%
xuong 30% sau 48 giG & bénh nhan VA-ECMO.
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Tuy vay, phugng phap nay khong tac dong truc
ti€p dén tinh trang & mau trong that trai, nhu
quan sat trong ca lam sang khi CRRT khong cai
thién phl phai.

Trong ca lam sang nay, TACV da ching
minh vai trd quan trong trong viéc kiém soat qua
tai that trai. Chi sau 30 phut can thiép, ap luc
tam truong that trdi giam tir 36 mmHg xudng 22
mmHg, huyét ap trung binh tang l1én 83 mmHg,
va chénh ap xudt hién, cho thay cai thién huyét
dong tdc thi. Sau 6 gi¥, cac du hiéu phu phdi
bién mat, va sau 24 giG, X-quang nguc khong con
hinh anh phu phéi. Dén 36 gid, qua tai that trai
dugc gidi quyét hoan toan, va bénh nhan cai
ECMO thanh cong vao ngay th 6 véi phan suat
tdng mau cai thién (EF 35%). TACV cd uu diém I3
it xam 1an, chi phi thap han so vdi cac thiét bi nhu
Impella, va cd thé két néi linh hoat véi hé théng
CRRT hoac ECMO. Tuy nhién, can luu y cac nguy
c6 nhu tdc 6ng thdng hodc chay mau tai vi tri
choc mach, doi hdi doi ngii y t€ co kinh nghiém

TUr ca lam sang nay, mot sO y nghia lam
sang quan trong dugc rut ra. Trudc hét, viéc
chan doan sém qué tai that trai bang siéu a4m
tim, do ap luc noi tim, va X-quang nguc la yéu to
then ch6t d€ can thiép kip thdi. Th{ hai, TACV la
mot ky thuat day ha hen, phu hgp véi diéu kién
cd sG y t€ Viét Nam, ndi cac thiét bi tién ti€n nhu
Impella con han ché. Th{ ba, viéc ca thé hda
diéu tri, nhu diéu chinh téc do hat va két hgp
TACV v@i CRRT, dong vai trd quan trong trong
toi uu hda két qua. Culi cung, ca nay nhan
manh nhu cau tang cudng dao tao d6i ngii y té
vé ky thuat TACV va thuc hién cac nghién cliu
da trung tdm dé€ chudn hda quy trinh va danh
gia hiéu qua lau dai.

VI. KET LUAN

Ky thuat TACV da mang lai két qua an tugng
trong ca lam sang nay, glup cai thién huyét
dong, g|a| quyét phu phdi, va hod trg cai ECMO
thanh cong. Day la mot phuong phap tiém nang,
can dudc nghién clru va 'ng dung rong rai hon
dé nang cao hiéu qua diéu tri séc tim trén VA-
ECMO.
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PHAN TiCH DI TRUYEN PHAN T(U* CUA BENH NHAN MPS |
TAI BENH VIEN NHI TRUNG UONG
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TOM TAT.

Mucopolysaccharidosis loai I (MPS TI) la mét rdi
loan du trit thé tiéu bao hlem g3p do thidu hut
enzyme  a-L-iduronidase,  dan den tich tu
glycosaminoglycans (GAG) trong cac mo va cg quan,
gay ton thucng da hé thong Nghién ciru nay bao cao
3 ca bénh MPS I dugc chdn doan tai Bénh vién Nhi
Trung ucng dua trén danh gid 1dm sang, can 1am
sang, xét nghiém do hoat do enzyme trong mau, dinh
lugng GAGs trong nudc tiéu va phan tich di truyen
phan tir ctia gen IDUA. Céc bénh nhan biéu hién cac
dau hiéu dac trung nhu khudn mat tho duc giac mac,
cuing khdp, bién dang cot song va glam thinh luc, di
kém véi muc hoat tinh enzyme glam sau (<3% muc
binh terdng), GAGs trong nudc tiéu tang cao. Phan
tich di truyen cho thdy su xuét hién clia ba bién thé
dong hdp tir: ¢.536C>G (p. Thr179Arg — bién thé gay
bénh, PV), ¢.1190-10C>A (blen thé gay bénh, PV) va
C. 792+1 792+5del (b|en thé cd kha nang gay bénh,
LPV). Phan tich di truyen gia dinh khang dinh kiéu d|
truyén 18n trén nhiém sdc thé thudng vdi nguy co tai
phat 25% cho mdi lan mang thai. M&c du s6 lugng
mau nghién cltu han ché, nhitng phat hién nay goép
phan mé& rong cd sé dif liéu Iam sang va di truyén cla
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MPS 1 tai Viét Nam, dong thdi cung cap thong tin quan
trong cho tu van di truyén va dinh huéng can thiép
dieu tri sém. Tu’ khoa: MPS I; IDUA; enzyme
a- L-|duron|dase di truyén phan t; tu van d| truyén;
bién thé VUS; V|et Nam

SUMMARY
MOLECULAR GENETIC ANALYSIS OF MPS 1
PATIENTS AT THE NATIONAL PEDIATRIC

HOSPITAL

Mucopolysaccharidosis type I (MPS I) is a rare
lysosomal storage disorder caused by a deficiency of
the enzyme a-L-iduronidase, leading to the
accumulation of glycosaminoglycans (GAG) in tissues
and multiple organ damage. This study reports three
cases of MPS I diagnosed at the National Pediatric
Hospital, based on clinical, paraclinical evaluations,
quantitative enzyme assay, and molecular genetic
analysis of the IDUA gene. All patients exhibited
typical clinical features such as coarse facial features,
corneal clouding, joint stiffness, spinal deformity, and
hearing loss, along with severely reduced enzyme
activity (<3% of normal). Genetic analysis identified
three homozygous variants: ¢.536C>G (p.Thr179Arg —
pathogenic),  ¢.1190-10C>A  (pathogenic)  and
C.792+1_792+5del (likely pathogenic, LPV). Family
genetic analysis confirmed an autosomal recessive
inheritance pattern with a recurrence risk of 25% per
pregnancy. Comparison with international studies
suggests that the ¢.1190-10C>A variant may
represent a founder mutation in the Vietnamese
population. This research expands the clinical and
molecular data on MPS I in Vietnam and provides
valuable information for genetic counseling and early
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