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TOM TAT

Héi chitng rudt ngdn la mot nhém cdc triéu chirng xay ra sau khi phau thudt cdt bé mét phan
ruét non. Hoi chirng rugt ngan lam giam kha nang hap thu dinh dwéng gom nwée va chat dién gidi
tir dwéng chat lam suy yéu hé thong mién dich va giam kha nang phuc héi ciia rudt. Gidi phap hién
nay trén thé giGi la nuéi an hoan héi dwong chap. Tuy nhién, tai Viét Nam, do ky thudt con han ché
nén phuwong phdp nudéi an hoan hoi tai cdc bénh vién hau nhu chi dwoc thue hién thi cong, hodc
bang cdch nuéi dudng toan phin qua tinh mach, nudi an ong théng qua miii, miéng. Nhwoc diém
ciia cdc phiong phép nay la dé gdy nhiém trimg, di vmg véi vt liéu ciia 6ng hodc gdy tdac dong
tinh mach. Trong nghién cieu nay, bai bdo tién hanh ché tao thiét bi nudi ruét hoan hoi nhén tao thay
thé cho nuéi dan hoan hoi thii céng dé hé tro tdi truyén dwong chap, dinh duéng qua 16 mo théng ciia
ruét. Nghién ciru tién hanh xdc dinh leu leong 1y thuyét ciia bom nhu dong dong thoi thir nghiém
trén hai mau leu chat la sita va chdo. Két qua cho thdy thiét bj hoat dong on dinh, sai sé gitta liu
liwong 1y thuyét va thuc nghiém khodng 9.4%. Két qua ciia nghién civu givip tw dong cho qud trinh
nuéi an hoan hoi, mé ra phuwong phap chita bénh maoi cho cac bénh nhan mdc hoi churng rugt ngcfn,
tang kha nang phuc héi cho bénh nhén trong cdc qud trinh phdu thudt tiép theo.

Tir khéa: Nuéi an hoan héi; Hpi chirng rudt ngdn; Bom nhu dng.
ABSTRACT

Short bowel syndrome is a group of symptoms that occur after surgery to remove part of the
small intestine. Short bowel syndrome reduces the ability to absorb nutrients, including water and
electrolytes, from the chyme, weakening the immune system and reducing the ability of the intestine
to repair itself. The current solution around the world is chyme reinfusion. However, in Vietnam,
due to limited technology, the chyme reinfusion method in hospitals is almost only done manually,
or by total parenteral nutrition, with tube feeding through the nose and mouth. The disadvantage of
these methods is that it is easy to cause infection, become allergic to tube material, or cause venous
obstruction. In this study, the authors carried out the fabrication of a chyme reinfusion device to
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replace manual feeding and support the re-infusion of chylous and nutrients through the intestinal
opening. The study was conducted to determine the theoretical flow of the peristaltic pump and tested
it on two fluid samples, milk and porridge. The results show that the device operates stably; the
error between theoretical and experimental flow rate is about 9.6%. The results of the study help to
automate the chyme reinfusion process, opening up new treatment methods for patients with short
bowel syndrome and increasing the patient's ability to recover from subsequent surgical procedures.

Keywords: Chyme reinfusion; Short bowel syndrome, Peristaltic pump.

1. GIOI THIEU

Rudt non 1a mot dng dai va hep dong
vai tro quan trong trong quaé trinh tiéu hoa va
hap thu chit dinh dudng tir thuc phdm con
nguoi tiéu thy [1]. Chinh vi sy quan trong cua
rudt non, khi con ngudi mac nhitng bénh 1y lién
quan dén rudt non s& dan dén nhirng anh hudng
khong t6t dén hé tiéu héa va co thé. Trong s6
do c6 hoi ching rudt ngan gy nén tinh trang
kém hip thu chat dinh dudng [2]. Trén thé g101
nudi rudt hoan hoi la mot phuong phap y té
dugc str dung phd bién hién nay dé hd tro didu
trj cho bénh nhan méic hoi chimg rudt ngan.
Phuong phép nay dua dich tiéu hoa tir dau rudt
trén truyén lai vao dau rudt dudi. Phuong phéap
gitip tai thiét 1ap su lién tuc duong tiéu hoa va
dam bao cung cap du dinh dudng cho doan rudt
dudi. Picot va cong su [3] da tai truyén dudng
chap tam thoi trude khi tai 1ap mach tiéu hoa
bang phau thuat. Trong mot nghién ctru khac,
Picot va cong su [4] da chi ra nhirng thay d6i vé
tinh trang dinh duong, chirc ndng duong rudt,
xét nghlem gan, nhu cau IVS trong tai truyén
dudng chip. Nam 2022, cac tac gia trong [5]
da danh gia vai tro cia nudi rudt hoan hoi trong
viéc giam céc bién ching xay ra sau phau thuat
dong hau moén nhan tao. Duan va cdng su [6]
da danh gi4 hiéu qua cta tai truyén dudng chap
d6i v6i cac bénh nhan méc bénh Crohn va phiu
thuat mé rudt tam thoi. Két qua cho thay, ty 18
tac rudt sau phau thuat giam di khi str dung tai
truyén dudng chap.

Pé thay thé phuong phap nudi rudt hoan
hdi tha cong, mot $6 nghién ctru da dé xuat mot
s6 thiét bi tw dong. Nam 2013, Picot di d& xuét
mot loai bom dudng chip méi mo thong rudt
luu luong cao tam thoi. Pay co thé coi 1a thiét
ké dau tién ciia bom nhu dong nudi rudt hoan
hoi trén thé gidi. Vao nim 2020, Sharma va
cong su da phat trién mot loai bom nudi rudt
dau xa méi dya trén nguyén 1y tir tinh. Ciing
theo nguyén 1y d6, nam 2021, Solis va cac cong
su [9] d4 gidi thieu mot thiét ké nudi rudt hoan
hdéi méi nham duy tri tinh trang dinh dudng
cling nhu cung cap mot phuong phap xam 1an
t6i thiéu cho nhitng bénh nhan méc hoi chimg
rudt ngan.

O Viét Nam, k¥ thuat nudi rudt hoan hoi
con han ché chua duge ap dung phé bién, hau
nhu dang 4p dung phuong phap nudi dudng
tinh mach toan phan. Néu c6 cic ca bénh nudi
rudt hoan hoi [10] thi hau hét cling thuc hién
thu cong bang cach ndi dau sonde t4 trang phia
trén va dan luu hoi trang phia dudi bang day
nbi dé tan dung dich tiéu hoa qua dau rudt
trén va truyén lai xuéng dau rudt dudi. Trong
nghién ctru nay, chung t6i dé xuat thiét ké bom
nhu dong nudi rudt hoan hoi mai. Thiét ké dwa
theo nguyen 1y hoat dong cua cac con lan trén
ong mém trong chu ky 1am viéc ctia bom. Thiét
bi nudi hoan hoi nay thay thé cho phwong phap
nudi thu cong, co6 thé cai dat dé hd tro tai truyén
dudng chép truce tiép dén vi tri cac doan rudt
mo thong.
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2. MO HINH BOM NHU DPONG NUOI
RUQT HOAN HOI

Thiét ké duge dé xudt boi bai bdo van
hanh dya trén nguyén ly hoat dong cua bom
nhu dong. Thirc an nudi dudng tur thi cho an hay
dich tiéu hoa dugc bom van chuyén tir dau rudt
trén qua 6ng dan luu d&én dau rudt dudi (Hinh
1). Viéc van chuyén dudng chép duoc thuc hién
bang viéc nén va gian dng dan lwu theo nguyén
1y bién thién thé tich ctia bom nhu dong. Céc con
lan ctia bom s& chén ép dng dan luu mém vai cac
chu ky lam viéc ctia bom mdt céch lién tuc tao ra
ap suat hiit va day dudng chap.

Hinh 1. M6 hinh sinh Iy d@é thu thdp va tdi truyén
dich qua dwong rugt [11]

Bom nhu dong s& dugc thiét ké gom:
Bon con lan ¢6 cing duong kinh 10 mm, vudng
gdc v6i nhau va tim cac con lin nam trén duong
tron ban kinh 14 mm. Ong dan luu vé6i duong
kinh trong 3 mm, duong kinh ngoai 5 mm v&i
vat li€u 1a silicon (Hinh 2a).

g dhnimg chap

a) b)
Hinh 2. Nguyén Iy nhu dong ciia bom va viing thé
tich dwéng chat

Trong qué trinh hoat dong cua bom,
bbn con lan quay quanh truc ctia nd va quay
quanh truc ctia bom. Khi qua trinh bom dién
ra, dudng chip dugc 1ap day trong pham vi cua
hai con lan lién tiép nhau (Hinh 2b). Nhu vay,
trong mot vong quay ciia bom s& c¢6 bdn lan
thé tich dudng chap V. duogc day ra khoi bom.
Vi kich thudc thiét ké nhu da trinh bay thi thé
tichV_ =86.65 mm’ (xac dinh bang phan mém
Solid Work). Tir d6, ta c¢6 thé tich dudng chip
dugc dy ra sau mot vong quay cta bom co
giatrila: V. =4xV_=4x86.65=2346.6 mm’
=0.3466 ml. Do d6, luu luong riéng 1y thuyét
cua bom la: Q= 0.3466 ml/vong. Trén co s¢
nguyén 1y thiét ké da trinh bay, bai bao ché tao
m6 hinh bom nhu dong nudi rudt hoan hdi nhu
& hinh 5 (Hinh 5a mé ta két qua ché tao bom,
Hinh 5b m6 ta bom voi éng dan luu va dudng
chép).

a) b)

Hinh 5. M6 hinh bom nhu dong nudi rugt hoan hoi

3. THU'C NGHIEM PO LUU LUQNG VA
THAO LUAN

Trong phan nay bai bao tién hanh thi
nghiém do luu lugng riéng, luu luong trung
binh cta bom. Trén co s¢ do, nghién clru xay
dung dac tinh luu lugng ctia bom.

Két qua do thé tich bom day ra sau 20
vong quay v6i hai dudng chdp mau (sita va
chéo) trong 10 1an do duogc thé hién ¢ bang 1.
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Bdng 1. Két qua do thé tich thwc nghiém voi sita

Bdng 2. Két qua do heu lwong trung binh véi sita:

Tir két qua do cia bom trong 20 vong
quay, ta tinh toan dugc luu lugng riéng cua

bom véi timg loai dudng chdp mau:

Luu lugng riéng cua bom voi sira:

thé tich bom

va chao:
N . ‘Tﬁc df')’ thlt , thtt ,
Thé tichbom | Thé tich bom (vong/phiit) (ml/phut) (ml/phut)
Lan do quay 20 vong quay 20 vong 4 138 127
(sira) (chdo)
8 2.77 2.58
1 6.78 ml 6.65 ml 2 416 302
3 6.83 ml 6.62 ml 20 6.93 6.73
4 6.79 ml 6.75 ml Bdng 3. Két qua do heu lwong trung binh véi chéo:
5 6.71 ml 6.68 ml
Téc d("i thlt thtt
6 6.77 ml 6.66 ml (vong/phit) | (ml/phit) (ml/phat)
7 6.78 ml 6.70 ml 4 1.38 1.25
8 6.76 ml 6.64 ml 8 2.71 2.56
9 6.85 ml 6.57 ml 12 4.16 3:90
16 5.55 5.32
10 6.73 ml 6.67 ml
20 6.93 6.69
TB 6.78 ml 6.66 ml

Tur déc tinh luu lugng bang 2 va bang 3

ta thay rang:

- Luu lugng trung binh thuc nghiém
nho hon luu luong trung binh 1y thuyét.

- Khi cang ting s6 vong quay thi do

Qs = = 0.339 ml/vong.

s6 vong quay

Luu lugng riéng cua bom véi chéo:

__ thétichbom

Qe =0.333 mlAivong.

Sau khi c6 duge luu lugng riéng cua
bom, nghién ciu tiép tuc tién hanh do luu
luong trung binh khi thay doi toc d6 ctia bom
(n: vong/phut). Két qua so sanh véi luu luong
trung binh 1y thuyét: Q . = Q. xn (Bang 2,
Bang 3).

s6 véng quay

tblt

chénh léch giita luu luong trung binh 1y thuyét
va luu lugng trung binh thuc nghiém cang
giam.

- Luu lugng chénh I¢éch gitta thuc
nghiém va 1y thuyét cua sita 1a tir 2.16% -
7.97% con ddi vai chéo 1a tir 3.46% - 9.42%.
Nguyén nhan dan dén tinh trang chénh léch 1a
do khi tinh toan trén 1y thuyét chua xét dén dic
tinh dan hoi, d6 co din cua éng dan luu khi lap
vao bom; d6 dic nhét cta luu chat anh huong
dén qua trinh bom.
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4. KET LUAN

Nghién ctru da dé& xuat mot thiét ké
bom nhu dong méi trong nudi rudt hoan hdi
dua trén hoat dong cua cac con lan van Chuyén
dudng chap. Thiét bi dam bao cung cap, van
chuyén dudng chat mot cach chinh xac dya trén
qué trinh do va thir nghiém thyc té dau ra. Tuy
nhién, dé ap dung duoc trong thuc té didu tri
can phai ti wu cac thong s6 thiét ké, cai tién vat
liéu ché tao, t6i wu hiéu suat ciia bom. Phuong
phap nudi hoan hdi nay trong tuong lai s& mo
ra hy vong méi cho nhiing bénh nhan khong
may méc hoi chimg rudt ngan can hd tro dinh
dudng sém, truc tiép dén vi tri cac doan rudt
kém hap thu, mat kha ning hap thu. Thiét bi
nudi rudt hoan hdi nhan tao sé& la mot giai phap
thay thé cho phwong phap nudi thu cong, toi
wu vé nhén luc thuc hién, chi phi theo dai, tiét
kiém thoi gian va mang lai hi¢u qua cao trong
diéu tri cac bénh nhan méc hoi chimg rudt ngin
O trong nudc. <
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