MOT SO CHU VIET TAT
CHT: Cong huodng tir
CVLT:  Catldp vitinh
DDC: D1 dang Chiari

BN: Bénh nhan
CCOS:  Chicago Chiari Outcome Scale
DNT: Dich nao tuy

PAT VAN PE

1. Tinh cip thiét cia dé tai:

Di dang Chiari (DDC) loai I la mot trong 4 loai di dang bam sinh hiém
gap cua vung ban 1& ¢6 cham, véi dic diém co ban la su di chuyén xubng thap
cua hanh nhan tiéu ndo qua 16 cham. Ty 1é mac bénh vao khoang 1/5000 dén
1/1000 dan sd. Cac loai DDC dugc nha bac hoc Hans Chiari (1851-1916) md
t4 1an dau tién vao nim 1891. Chan doan DDC loai I 14 khi c6 1 hodc 2 hanh
nhan tiéu ndo thoat vi qua 16 cham tir 3 dén 5 mm trd 1én. Loai ndy c6 khuynh
huong hién dién & thap ky thir hai hodc thir ba ctia cude do1, nén con goi 1a di
tat “dang truong thanh”. Co ché bénh sinh thi dén nay van chua dugc hiéu mot
cach rd rang. C6 nhiéu gia thuyét khac nhau trong d6 cho rang c6 sy phat trién
khong binh thuong ctia xuwong so ving hd sau ¢ thoi ky bao thai, lam cho kich
thude hd so sau nho hon binh thuong 1a hay gip hon ca. DDC loai I nhiéu khi
khai diém khong c6 biéu hién triéu chimg 1am sang, dén khi c6 sy chén ép vao
td chirc than kinh & vung ban 1& ¢ cham thi tri¢u chirng maoi Xuat hién. Cac
triéu chimg nhu dau dau vung dudi cham, té chan tay, chong mat, roi loan
thang bang .DDC loai dién bién lau dai s& gay tinh trang rong tuy, khoi diém
0 tiy c6 sau Xuong tuy nguc hay toan b tuy. Ty 1€ rong tuy chlem khoang tur
35 dén 75%. Diéu tri DDC loai I vé co ban la phau thuat giai ép t6 chirc than
kinh ving hd sau va ban 1& ¢6 cham. Phuong phap phau thuat tiéu chuan dbi
voi bénh ly nay thi chua thyc sy 16 rang, con nhiéu y kién, dic biét & nhiing
bénh nhan (BN) c¢6 rong tiy kém theo. Cac phuong phap nhu mé xuong so
ving hé sau va ban 18 ¢6 cham, md mang ctimg c6 hoic khong mé mang nhén,
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d6t hay cat b mot phan hanh nhan tiéu nio, c6 hay khong tao hinh mang cing,
md& va dan luu rong tiy vao khoang dudi nhén. Trong d6 phuong phap mo
xuong so giai ép hd sau va ban 1& ¢6 cham hay duoc st dung hon ca & trudng
hop DDC loai I ¢6 hoic khong c¢o rong tiry. Thoi diém phiu thuét ciing 13 van
dé can duoc ban luan, dic biét ddi véi loai di dang khong cé biéu hién triéu
ching lam sang.

2. Y nghia cia dé tai:

DDC truéc day duogc coi la hiém gap va kho chan doan, nhat 14 loai I. Tt
khi co6 ky thuat chup CHT loai di dang nay duoc phat hién ngay cang nhiéu.
Ngay nay van dé chan doan khong con kho khan nhung phuong phap xur ly
nhu thé nao thi con 13 van dé ban cii, chiing t6i tién hanh dé tai “Nghién ciru
chén doan va diéu tri phiu thuit Di dang Chiari loai I’ v6i 2 muc tiéu sau:
(1) Nghién ciru dic diém lam sang va chan dodn hinh dnh ciia Di dang Chiari
logi I. (2) Danh gid két qud diéu tri phd~u thuat Di dang Chiari logi 1.

3. Nhirng dong gop cuaa luan an:

Trong nghién ctru nay, 58 BN DDC loai I duoc chan doan va diéu tri
phau thuét cho thay triéu ching 1am sang thuong khong dién hinh, da dang va
gip ¢ nhiéu chuyén khoa. Vi vay khi gip truong hop dau dau vung dudi cham
keo dai, dac biét triéu ching tang 1én khi gang sirc thi can kham day du va chi
dinh chup CHT vung ban 1& ¢6 cham dé tranh bo s6t va diéu tri ndi khoa kéo
dai. Phau thuat giai ép hd sau va ban 18 c6 cham 13 phuong phap diéu tri an
toan va nén thuc hién som.

4. Cau triic ludn an:

Luén an gom 124 trang (chua ké phu luc va tai liéu tham khao), gom 4
chuong: dat van dé 02 trang, chuong 1 - Tong quan tai liéu 37 trang, chuong 2
- Pdi twong va phuong phap nghién ciru 22 trang, chuong 3- Két qua nghién
ctru 27 trang, chuong 4 - Ban luan 33 trang, Két luan 02 trang, Kién nghi 01
trang. Ludn 4n c6 31 bang, 6 biéu do, 52 hinh va 103 tai liéu tham khéo trong
d6 c6 6 tai licu tiéng Viét, 1 tai liu tiéng Phép, 96 tai liéu tiéng Anh.

CHUONG 1. TONG QUAN TAI LIEU
1.1 Lich sir nghién ciru DDC
1.1.1 Co ché ciia thodt vi niio sau va hanh nhan tiéu néo:

1891 Hans Chiari qua vi¢c md ti thi 14 DDC loai I va 7 loai II dua ra
quan diém 12 ndo ung thuy la sy kién ban dau va déy nao ra khoi hop so. 1894
Julius Arnold miéu ta truong hop loan san tiy sdng cé thoat vi ndo sau va
khong ¢ ndo ung thay. 1957 Gardner dua ra co ché thoat vi ndo sau 1a do kém
phat trién 15 ra ciia ndo that 4 va dudi tic dong cia song DNT da day hanh



nhan tiéu ndo qua 16 cham. 1999 Milhorat cho rang ¢ rdi loan phat trién xuong
so hé sau o thoi ky bao thai.
1.1.2 Co ché hinh thanh rong tuy trong DDC logi I

1891 Hans Chiari rong tuy xuat hién tr trong bao thai. 1957 Gardner
rong tay 1a do mé mudn cac 16 thong ndo that 4. 1969 William dua ra thuyét
su phan ly 4p gitra so va cot song. 1994 Edward cho rang c6 su can trd dong
chay DNT qua ban 16 ¢6 cham.

1.1.3 Vi nét gidi phdu hé sau va béin Ié ¢é chdm

- Mac gay: mot 14 soi chac, phu cac co & gay va 1 phan co 16p nong &
lung.

- L4 ndng mac cO: boc quanh ¢, nam dudi co bam da ¢ va cac mo dudi
da.

- Lép co: tir ngoai vao trong gdm cac co thang, co gdi dau, co thang dau
sau 1on va be, co chéo dﬁu trén.

- Day than kinh song co: day than kinh cham thu 3

- Mach mau tuy c6 cao: tir néng dén sau la cac nhanh cua dong mach
than giap ¢, dong mach cham, cic nhanh co cta dong mach dot song.

- H6 so sau: gi6i han boi cac xwong cham, xudng budm va xuong thai
duong. Trén phu boi 1éu tiéu ndo.

- Xoang tinh mach: gém xoang cham, xoang tinh mach doc dudi va hoi
luu xoang tinh mach.

- Su phan bb than kinh & mang cing: 1 cac nhanh mang nao 1én cila cac
day than kinh c6 trén, nhanh mang nfo cta than kinh lang thang.

- Giai phau trong mang cing cua vung ban le cd cham: day chang rang,
than kinh phu, than kinh ha thiét, than kinh song co 1, dong mach tuy song sau,
dong mach tiéu ndo dudi sau. Hanh nhén tiéu néo 1a thanh phan thap nhat cua
cac ban cau tiéu ndo, nam ngay trén 15 16n ciia xwong cham. Nao that 4 thong
v6i bé 1on DNT boi 16 Magendie va Luschka.

- Giai phau cot song co cao: gom 16i cAu xwong cham (C0) va hai a6t
song co trén cung, dot doi (C1) va dét truc (C2) va cac khoéi khdp gom khdp
cham doi, khép doi truc gitra va khédp doi truc bén.

1.1.4 Phén loai DDC:

Co6 4 loai co ban, Xép thtr tu tir 1 dén 4. Loai 1 1a xuat hién su thoat vi
cua hanh nhan tiéu ndo qua 15 ch'flm Loai 2 ca thuy nhong tiéu ndo va hanh tiy
cling Xuong thap, hanh nhan tiéu ndo xudng rat thap. Loai 3 va 4 thuong kém
theo nhiéu di tat khac va rat nang. Hién nay c6 thém loai 0 va 1,5 véi diac diém



loai 0 1a khong c6 hoac thoat vi rat it ctia hanh nhén tiéu ndo nhung c6 su can
trd DNT va rong tiy tién trién. Loai 1,5 ¢6 dic diém & gitra loai 1 va 2.

1.1.5 Chdn dodn bénh DDC logi I

1.1.5.1 Chén dodn ldm sang:

Triéu ching lam sang ¢ tré nho va nguoi 1on co khac nhau. Dau dau ving
cham lan 1én dinh, xudng ¢ va 2 vai. Pau ting khi gang stc hay ho, lién quan
v6i nghiém phap Valsalva. 3 hoi chimg co ban dugc thé hién:

- H61 chimg chén ép than nao: dau dau, co, rdi loan nhip tho, dau hiéu
chén ép cac day than kinh so nhu day V, IX, X, roi loan nhip thé

- Ho1 chumg chen ¢p tuy: roi loan cam gidc va van dong tang dan.

- Ho1 chung tiéu ndo: di lai loang choang, hoa mat chong mit. .
1.1.5.2 Chan dodn hinh dnh:

CHT so ndo va cot sdng co 12 phuong phap tiéu chuan dé danh gia va
chan doan DDC loai I. CHT loai 1.5 hodc 3 Tesla, & cac chudi xung T1, T2 va
T1 khong tiém thudc, 14t cat dimg doc. Hinh anh hanh nhan tiéu ndo nhon dau,
cac cudn ndo thang, thoat vi qua 16 cham giéng hinh then ctra, bé DNT ¢ hd u
bi chén ép va lap dy. Trén hinh anh & thi T1, 1at cat dtng doc ¢ gitta trung
tam nao do duogc céac kich thudc ctia hop so hd sau va mic dd thoat vi hanh
nhan tiéu ndo. Chiéu dai ranh truot do tir bo trude 16 chdm dén dinh cua lung
hé yén. Puong kinh trudc sau 16 cham do tir bo trude 16 cham dén bo sau 16
cham. Goc Boogard (gdc nén so) tao bai 2 duong do do dai ranh truot va duong
kinh truéc sau 16 cham. Chiéu cao xwong cham do tir u cham trong dén bo sau
16 cham. Géc a (goc 1éu tiéu ndo do dd dbe 18u tiéu ndo) tao bai duong do chiéu
cao xuong cham va 1éu tiéu ndo. Po muc dd thoat vi hanh nhan tiéu ndo do
bang dudng vudng goc tir diém thap nhat ctia hanh nhan tiéu ndo dén dudng
do duong kinh trude sau cta 16 cham.

Danh gia hinh anh c6 gian nao that kem theo hay khong.

Hinh 4anh rong tiy: 1a mot khoang rong o trung tam tuy, hay gap 6 DDC
loai I, dac biét doan tuy 6. Néu bénh dién bién kéo dai rong tuy phat trién
Xuong tiy nguc hay toan bo tiy. Trén hinh anh CHT chudi xung T1, T2 ¢ lat
cat dung doc chinh gitra tuy va cat ngang do dugc kich thudce rong tuy va ty I¢
cua rong tuy voi tuy song. Khi kich thude rong tiy tir 3 mm trd 1én dugc chan
doan la rong tuy.

Mot s6 truong hop co gu veo cot song kem theo thi phai chup X quang
hoic CLVT cot sbng dé danh gia va theo ddi tién trién cua gu veo.

1.1.6 Cdc phwong phdp diéu tri:



Viéc giai ép hd sau duge thue hién dau tién vao nam 1930 boéi Van
Houweninge Graftdijk trén BN DDC loai II. Nam 1950 James Gardner thuc
hién phau thuat giai ép xuwong so hd sau va 16 cham, mé théng nio that 4 vao
khoang dudi nhén & BN DDC loai I. Nam 1970 Logue thuc hién m¢& xuong so
giai €p, tao hinh rong mang cing bang can co va han ché md mang nhén & BN
DDC loai I. Gan day mot so tac gia con thyc hién ngoai viée giai ep xuong so
ving hé sau va ban 1& ¢6 cham, kém md mang nhén, dot hoic cat bot mot phan
hanh nhén tiéu ndo, tao hinh rong mang ctmg.

Két qué phiu thuit giai ép ban 1& ¢6 chAm

Theo Romero va
Pereira két qua
phau thuat DDC
loai I & nguoi 16n
cua 4 nghién ctru

Két qua sau mo

Giai ép co tao
hinh

Giai ép don thuan

Cai thi¢n 1am sang

29/33 (88%)

37/45 (87%)

Giam kich thudc
rong tuy

14/14 (100%)

21/33 (64%)

Mo giai ép thém

0/33 (0%)

1/11(9%)

Bién ching

14/33 (42%)

4/45 (9%)

Theo Durham va
Fjeld-Olenec két
qua phiu thuat
DDC loai I ¢ tré
nho cua 7 nghién
ciru

Keét qua sau mo

Giai ép co tao
hinh

Giai ép don thuan

Cai  thién lam | 44/56 (79%) 51/79 (65%)
sang

Giam kich thudc | 40/46 (87%) 9/16 (56%)
rong tiy

MO giai ép thém | 3/143 (2%) 15/119 (13%)

Bién chung

28/135 (22%)

3/111 (3%)

- Chi dinh diéu tri phau thuat khi BN DDC loai I ¢6 biéu hién triéu chimg
lam sang va nén thuc hién som.
- Viét Nam chua c6 nghién ctru ndo danh gia day da vé bénh 1y nay va
dwa ra mot phurong phap phau thuat tiéu chuan, cling nhu thoi diém phau thuft

to1 uu.

CHUONG II. POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1 Pdi twong nghién ciru:
2.1.1 Tiéu chudn chon bénh nhan:




BN c6 biéu hién cac triéu ching lam sang cuia DDC loai I. C6 hinh anh
hanh nhan tiéu nio nhon dau, thoat vi qua 10 cham tur 3 mm tr¢ 1€n. Hinh anh
bé 16n DNT & hé sau bi chén ép. C6 thé co rdng tay cd, nguc, gl veo cdt séng
hay gidn ndo that kém theo.

2.1.2 Tiéu chuin loai trur

BN va gia dinh tir chdi diéu tri phiu thuat. BN phat hién tinh cd khi chyp
phim CHT so ndo hodc ¢t séng cd. BN c6 kém theo céc ton thuong khéc trong
nao nhu u, di dang mach nao. BN DDC cac loai khac
2.2 Phwong phap nghién ciru
2.2.1 Thiét ké nghién ciru: tién ctru mo ta cat ngang, khong doi chimg.

2.2.2 C¢ mdu nghién ciru:

., p@ p)
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C& mau it nhat 43 bénh nhan
2.2.3. Cdch chon méu: Tu thang 6/2012 dén thang 12/2016, ¢6 58 BN DDC
loai I dugc diéu tri phau thuat tai khoa phau thuat than kinh va phau thuat cot
séng ctia Bénh vién HN Viét - Puc, 1a dbi tuong nghién ctru cua dé tai.
2.3 Céc chi so nghién ciru

- Piac diém chung BN: tudi khi md, tudi khoi phat, tudi cta cac nhom,
thoi gian tir khi phat hién triéu chimg dén khi mo, gioi.

- M6 ta dic diém 1am sang: cac dau hiéu 1am sang 1a Iy do BN dén kham
bénh, xac dinh su lién quan gitra triéu chung 1am sang ctia nhém DDC loai I
c6 va khong co rong tiy kém theo, dic diém lam sang theo timg nhom BN.

- Chan doan hinh anh: chup X quang cot song, chup CLVT s ndo va cot
song danh gia tinh trang, muc d6 gu veo cot song va tinh trang gidn ndo that.

- Chup CHT so ndo va hodc cot song ¢ loai 1,5 Tesla, & cac chudi xung
T1, T2, lat cat dang doc va cit ngang qua hd sau, khong tién d6i quang tir.
Thay hinh anh hanh nhan tleu néo det, nhon dau, cac cudn ndo thang dung va
thoat vi qua 16 cham xuéng ong séng c6 giong hinh chot then ctra. Panh gia
murc d thoat vi hanh nhan tiéu ndo, c6 rong tay hay khong va co gidn nio that
hay khong. M6 ta toan bd hinh thai va do cac kich thude cua hé so sau ¢ thi
T1, lat cit ding doc chinh giita ndo, trén phan mém INFINITIL Pon vi do 1a
mm. Chiéu cao Xuong cham chiéu dai ranh truot, duong kinh trude sau 16
cham, goc a do d6 dbc 18u tiéu ndo, goc nén so Boogard. So sanh véi hinh thai
va kich thudc hd so sau cua 62 trudong hop nguot binh thu:ong, c6 d6 tudi tir
20-40, ti 18 nit/nam 1a 2/1. Mo ta tinh trang rdng tiy gom vi tri, kich thudc trén



CHT cot song chudi xung T1, T2, khong tiém dbi quang tir, lat cit ding doc
va cit ngang qua chd rdng tiy 16n nhat. So sanh ti 18 giita rong tay véi tay
song.

- D1eu tri phau thuat: mo ta chi dinh mo giai ep hé sau va ban 1& ¢6 cham
dua cac yeu t6 tudi, triéu chtng 1am sang va chan doan hinh anh. Xac dinh thoi
diém phau thuat thong qua thoi gian xuét hién triéu chirng, thot diém dén bénh
vién va két qua phau thuat. Mo ta ti 1& cac phuong phap phiu thuat.

- Quy trinh phau thuét:

+ Chuén bi BN truéc mo, kham va giai thich cho BN va gia dinh BN

+ Phau thuat duoc thuc hién tai phong md chuyén khoa phau thuat than kinh
va phu thuat cot song. C6 str dung kinh vi phau Carl Zeiss va dung cu mo vi
phau trong truong hop c6 mo mang nhén va dan luu rong tiy.

+ Ky thuat mo6: BN gay mé toan than qua noi khi quan. Tu thé BN nam sap,
dau cb dinh trén khung Mayfield. Rach da theo duong thing, chinh giira, tir u
cham ngoai dén gai sau C2. Phiu tich 14y manh cin co 3x3 cm. Boc 16 mai
cham va cung sau C1, kich thudc tir 16 cham 1én 3 cm, tir giita sang hai bén 1,5
dén 2 cm. Mo xuong bang khoan may va mai theo kich thude boc 16 xwong so.
Cit cung sau C1 rong tir 2 dén 2,5 cm, c6 thé cat 1 phan trén cung sau C2. Mo
mang cirng tor dudi 1€n trén theo hinh chir Y nguge, md rong tdi da c6 thé. Mo
mang nhén dudi kinh vi phdu va d6t hanh nhan tiéu ndo véi cac trudng hop
thoat vi nhiéu, dén C1. Tao hinh rong mang cung béng can co, khau vit chi
prolen 4.0 hodc 5.0. M¢ dan luu rong tiy vao khoang mang nhén tiy & BN
DDC loai I co rong tuy 16n, biéu hién triéu ching 1am sang chen ¢p tuy 6. Mo
rong tiy dudi kinh vi phau, m& qua khe ranh giira sau vao rong tuy, dat 5 soi
chi lanh tir khoang rong tiy ra khoang dudi nhén. Dan luu nio that 6 bung bang
hé théng van ap luc trung binh trong truong hop gian néo that khong cai thién
sau khi mo giai ép hé sau va ban 1& c6 cham.

- Theo di dién bién sau m6 trén 1am sang, chup CLVT kiém tra néu can.

- Panh gia két qua: két qua ngay sau mo, tinh trang lam sang. Két qua thoi
diém kham lai trung binh 26,15 thang sau mo, dua vao bang diém CCOS. Panh
gia phuc hoi cac nhom tri¢u chimg do dau, khong do dau, chirc nang va bién
chtmg. Két qua bao gom tot, khong cai thién va xau twong xing so diém CCOS
tir 13 dén 16, tir 9 dén 12 va tir 4 dén 8. Danh gia két qua vé mat giai phau bang
chup CHT so ndo va hodc cot song co kiém tra.

- Xir 1y s6 lidu: phan mém SPSS for Window 16.0, mtic cé ¥ nghia théng keé
v6i p<0,05.



3.1 Pic diém chung ciia bénh nhan
Bang 3.1 Ddc diém tuoi va gioi cua nhom nghién ciru

CHUONG III. KET QUA NGHIEN CUU

Nhémtuéi | Nam () | Tilé% | Nir(m) | Tilé % Tong (%)
6-17 3 5,2 6 10,3 9 (15,5%)
18 -39 8 13,8 23 39,7 31 (53,5%)
40 - 59 5 8,6 13 22,4 18 (31%)
Tdng 16 27,6 42 72,4 58 (100%)
Tudi trung 33,5+ 13,3 (6 — 59 tudi)
binh
‘ Bing 3.2 Tién sit bénh nhin
Tién swr So bénh nhan Tile %
Chan thuong 6 10,3
San khoa 2 3,4
Gia dinh 1 1,7

Bing 3.3 Ti 1¢ cic bénh dwoc chan dodn va diéu tri truée mo

Bénh chan doan S6 bénh nhan Tile %
Pau dau chua rd nguyén nhan 14 82,3
Pong kinh 2 11,8
Bénh ly vOng mac giy nhin choi 1 5,9
Tong sb 17 100

3.2 Pic diém 1am sang ]
Bang 3.4 Thoi gian xudt hién triéu churng (thdang)

Thoi gian chan doan bénh So bénh nhan Tilé %
<12 thang 21 36,8
Tur 13 dén 60 théng 18 31,6
T 61 dén 120 thang 14 24,6
Trén 120 thang 4 7




Tong 57 100

Bing 3.5 Thoi gian chin dodn bénh ciia 2 nhém cé va khéng cé réng tiiy

f o ha A 4 Trun Som Nhiéu
Nhom bénh nhan So BN binhg I hét hi¢
Rong tay 36 503+424| 2 192
Khong rong tay 21 49 + 74.6 0.3 240
Tong 57 49.8+557| 03 240

P 0,47
_ Bang 3.6 Triéu chung lfim sang DDC loagi 1

Pac diém l1am sang SO bénh nhan Ty 1€ %
Dau dau dudi cham, gay 52 89,7%
Nghiép phap Valsalva 27 46,6%
Dau tirc mét 4 6,9%
S¢ anh sang 1 1,7%
Hoa mit 14 24,1%
Chéng mit, budn non 18 31%
Roi loan thing bang 7 12,1%
U tai 4 6,9%
Dau tai 2 3.4%
Nuot kho 1 1,7%
Con kho tho 9 15,5%
Khan tiéng 2 3,4%
Run tay chan 5 8,6%
Dau té mat 5 8,6%
Réi loan cam giac 14 24,1%
Liét chan tay 22 37,9%
Teo co 11 19%
R6i loan co tron 3 5.2%




Tang phan xa gan xuong

18

31%

T¢€ chan tay

40

69%

Bing 3.7 Triéu chieng lim sang ciia DDC logi I theo nhém tudi

9 Nhom BN Du6i 18 tudi Tit"résl;‘:ﬁi
DPic diém 1am sang N=9 N=49
Pau dau duéi cham 8 (88,9%) 44 (89,8%)
Nghi¢m phap Valsalva 4 (44,4%) 23 (46,9%)
Dau tirc mét 0 4 (8,2%)
S¢ anh sang 0 1 (2%)
Hoa mit 2 (22,2%) 12 (24,5%)
Chéng mit, budn non 3 (33,3%) 15 (30,6%)
Réi loan thing bang 2 (22,2%) 5(10,2%)
U tai 1(11,1%) 3 (6,1%)
Pau tai 0 2 (4,1%)
Nubt khé 0 1 (2%)
Con kho thé 2 (22,2%) 7 (14,3%)
Khan tiéng 2 (22,2%) 0
Run chan tay 1 (11,1%) 4 (8,2%)
Dau té mat 0 5(10,2%)
R6i loan cam giac 2 (22,2%) 12 (24,4%)
Liét chan tay 3 (33,3%) 19 (38,8%)
Teo co 1(11,1%) 10 (20,4%)
Réi loan co tron 0 2 (4,1%)
Tang phan xa gan xuong 4 (44,4%) 14 (28,5%)
Té chan tay 4 (44,4%) 36 (73,5%)




Bing 3.8 Triéu chirng lam sang ciia 2 nhom cé va khéng rong tity kém theo

- Nhém BN Réng tiy | Khong rong tiy
Pac diém lam sang N=36 N=22
Pau dau dudi cham 30 (83,3%) 22 (100%)
Nghiém phap Valsalva 16 (44,4%) 11 (50%)
Pau trc mat 1 (2,8%) 3 (13,6%)
So¢ 4nh sang 0 1 (4,5%)
Hoa mit 8 (22,2%) 6 (27,3%)
Chéng mit, budn non 7 (19,4%) 11 (50%)
R4i loan thing bang 4 (11,1%) 3 (13,6%)
U tai 1 (2,8%) 3 (13,6%)
Pau tai 2 (5,6%) 0
Nudt kho 0 1 (4,5%)
Con kho tho 3 (8,3%) 6 (27,3%)
Khan tiéng 1 (2,8%) 1 (4,5%)
Run tay chan 3 (8,3%) 2 (9,1%)
Dau té mat 5(13,9%) 0
R6i loan cam giac 13 (36,1%) 1 (4,5%)
Liét chan tay 21 (58,3%) 1 (4,5%)
Teo co 11 (30,6%) 0
R6i loan co tron 3 (8,3%) 0
Tang phan xa gan xuong 17 (47,2%) 1 (4,5%)
Té chan tay 26 (72,2%) 14 (63,6%)

3.3 Két qua chup cong hwéng tir so nio va cot song cd




Bing 3.9 Mirc dé thodt vi hanh nhan tiéu néo

Mitc d9 thoat vi hanh nhén tiéu nio (mm) S6 bénh nhan | Tilé %
<5 4 8,7
6—-10 15 32,6
-20 22 478
> 20 5 10,9
Tdng 46 100%
Trung binh 13,2 + 6,4 (4 - 27 mm)
Bing 3.10 Kich thuéc hé so sau ciia 62 ngwoi binh thuwong
Chi sé Két qua D§ léch Nhé | Lén
trung binh chuan nhat nhat
Tudi 33,6 11,8 6 76
Chiéu cao xuong cham (mm) 44,5 4.4 35 53
Chiéu dai ranh trugt (mm) 44,4 3,6 39 59
Puong kinh 16 chdm (mm) 34,6 3,04 29 42
Goc a (do) 95.6 74 82 128
Goc Boogard (d9) 115,1 6,9 93 132
Bing 3.11 So sdnh kich thuéc ho so sau ciia nhém BN va nhém chirng
Chi s6 Nhom nghién ciru | Nhém chirng D
N=23 N=62
Tudi 35,1£2.9 33,6118 | 0,3013
Gi6i (nam/nir) 6/17 21/41 0,4935
Chidu cao xwong chim 39,4+ 4,4 445+44 | <0,001
(mm)




Chiéu dai ranh trugt (mm) 39,9 +3,4 444+36 | <0,001
Puong kinh 18 chdm (mm) 34,01 £2.8 34,6 +3,04 | 0,1462
Bing 3.12 So sdnh d déc léu tiéu nio va géc nén so ciia BN va nhém chirng
Chi 56 Nhom nghién ctru Nhém chirng p
N=19 N =62
Tudi 36,5+ 3,01 33,6+ 11,8 0,17
Gi6i (nam/nY) 4/15 21/41 0,289
Goc a (do) 96,7+ 8,8 95,6 + 7,4 0,2871
Goc Boogard (d9) 127,7 + 10,2 1151 £ 6,9 <0,001
Bing 3.13 Tinh trang rong tity
Nhém N (%) T“f;)ii;‘il““g Nhé nhit | Lén nhét
Réng tuy 36 (62,1) 355+12,2 12 59
Khong 22 (37.,9) 30,1 + 14,2 6 56
P 0,0664
Bdng 3.14 Phén bo vi tri rong ti

Vi tri S6 BN Ti1é %

Rdng tay cb 16 44,4%

Rdng tay cb va nguc 20 55,6%

Téng 36 100%

] Bdang 3.15 Tinh trang gu veo cot sé'ngo

Gu veo cot song N Tuo6i trung binh
Co 6 25+11.8
Khong 59 344+ 132

Bing 3.16 Tinh trang gian ndo thit

Gian nio that

N

Tudi trung binh




Co

32+13.7

Khong

52

336+ 134

3.5 Diéu tri phiu thuat

Bing 3.17 Ti I¢ cdc phwong phdp phdu thudt

Phwong phap phiu thujt S6 BN Til¢ %
Mé 16 cham va cung sau Cl1 58 100%
Tao hinh mang nio bang cin co S7 98,3%
Mo mang nhén va dbt hanh nhan tiéu nio 29 50%
Dén luu rong tity 11 19%
Dan Iuu ndo that 6 bung 1 1,7%
Str dung keo sinh hoc 24 41,4%

Bing 3.18 Ti I¢ cdc bién chirng sau mé

Bién chirng S6 bénh nhin Ty 18 %

RO DNT 3 50%

Viém mang nao 0 0

Nhiém tring vét md 3 50%

Mau tu 6 mo 0 0

Téng 6 100%

3.6 Két qua diéu tri phau thuat
i Bing 3.19 Két qua diéu tri phdu thugt theo CCOS

biem CCOS S0 bénh nhan Til¢ %
Tur 13-16 45 84.9
Tir 9-12 7 13,2
Tir 4-8 1,9
Téng 53 100

Bing 3.20 Lién quan giiva két qud phéu thudt véi tuéi BN




Ppi¢em CCOS
Nhom Tir13-16 | T 9-12 | Tir4-8 Tong
< 18 tudi 8(88,9%) | 1(11,1%) 0 9 (100%)
> 18 tudi 37 (84,1%) | 6(13,6%) | 1(2,3%) | 44 (100%)

Bing 3.21 Lién quan giiva két qud phdu thudt véi tinh trang rong tiiy

iem CCOS ]

Nhoém Tu 13-16 Tw 9-12 T 4-8 Tong
C6 rong tiry 28 (82,4%) | 6 (17,6%) 0 34 (100%)
Khong rdng tay 17 (89,5%) | 1(53%) | 1(5,3%) | 19 (100%)

Bing 3.22 Lién quan giiva két qud véi thoi gian xudt hign trigu chirng

Thoi gian xuat hién
triéu ching | <12 13-60 | 61-120 | >120 | o,

Ty 18 CCOS thang | thang | thang | thang | ~ © °
Tir 13-16 14(73,7) | 15(88,2) | 12(92,3) | 4(100) | 45(84,9)
Tir 9-12 421,1) | 2(11,8) | 1(7,7) | 0(0) | 7(13,2)
Tir 4-8 1(5,3) 0(0) 0(0) 0(0) | 1(1,9)
Téng 19(100) | 17(100) | 13(100) | 4(100) | 53(100)

Bing 3.23 Két qua phéu thudt ciia nhém BN c6 gii veo cjt song

Két qua CCOS S6 bénh nhin Ty 18 %
Tu 13-16 S 83,3
T 9-12 1 16,7
Tir 4-8 0 0
Téng 6 100

Bing 3.24 Két qud phéu thudt ciia nhém BN c6 gian ndo thit

Két qua CCOS

S6 bénh nhan

Ty & %




T 13-16 4 66,7
T 9-12 1 16,7
Tur 4-8 1 16,6
Téng 6 100

Bing 3.25 Két qua CCOS cdc tri¢u chirng dau ¢ nhém cé va khong rong tiy

Dau C6 rong tily | Khong rong tiy | Ty 1€ %
I 0(0) 1(5.26) 1(1.9)
2 0(0) 0(0) 0(0)

3 14(41.2) 9(47.37) 23(43.4)
1 20(58.8) 9(47.37) 29(54.7)
Tong 34(100) 19(100) 53(100)
Piém trung binh 3,5+ 0,6 diém

Bing 3.26 Két qua CCOS nhém trigu chirng dau theo tudi

Pau <18 tudi >18 tuoi Ty 18 %
1 0(0) 1(2.3) 1(1.9)
2 0(0) 0(0) 0(0)

3 1(11.1) 22(50) 23(43.4)
4 8(88.9) 21(47.7) 29(54.7)
Téng 9(100) 44(100) 53(100)

Bing 3.27 Két qua CCOS cdc triéu chitng khong do dau 6 nhém cé hodc khéng

rong tity
Khong do dau Co6 rong tiy | Khong rong tiy | Ty 18 %
1 1(2.9) 2(10.5) 3(5.7)
2 10(29.4) 0(0) 10(18.9)




3 15(44.1) 8(42.1) 23(43.4)
4 8(23.5) 9(47.4) 17(32.1)
Téng 34(100) 19(100) 53(100)
Piém trung binh 3.02 + 0.87 diém
Bing 3.28 Két qua CCOS nhém triéu chirng khéng do dau theo tudi
Khong do dau <18 tudi > 18 tudi Ty 18 %
1 0(0) 3(6.8) 3(5.7)
2 1(11.1) 9(20.5) 10(18.9)
3 2(22.2) 21(47.7) 23(43.4)
4 6(66.7) 11(25) 17(32.1)
Tong 9(100) 44(100) 53(100)
Bing 3.29 Két qua CCOS ciia chirc ning 6 nhém c6 va khéng réng tity
Chirc nang Co r5ng tuy | Khong rfmg tay | Tyl¢ %
1 1(2.9) 1(5.2) 2 (3.8)
2 1(2.9) 1(5.3) 2(3.8)
3 12 (35.3) 1(5.3) 13 (24.5)
4 20 (58.8) 16 (84.2) 36 (67.9)
Tong 34(100) 19(100) 53(100)
Piém trung binh 3.57£0. 75 diém
Bing 3.30 Két qué ctia nhom chirc lzdng theo tuéi
Chirc nang <18 tuoi >18 tuoi Ty 1€ %
1 0(0) 2(4.5) 2(3.8)
2 1(11.1) 1(2.3) 2(3.8)
3 0(0) 13(29.5) 13(24.5)




4 8(88.9) 28(63.6) 36(67.9)
Tong 9(100) 44(100) 53(100)

CHUONG IV: BAN LUAN

4.1 Pic diém chung ciia ddi twong nghién ciu: Trong 58 BN cua chiing t6i (Bang
3.1) thi 53,5% & do tudi tir 18 dén 39, hon 80% BN trén 18 tudi (84,5%) va 2 BN
tudi dudi 10. Tudi trung binh 13 33,5 (6 - 59 tudi). Tuong tu cac nghién ciru khéc
nhu Tran Hoang Ngoc Anh 96% BN trén 18 tudi. Tudi trung binh nghién ctru ciia
Klekamp la 40, Milhoarat la 35,9, Levy 1a 41 va Parker la 38,5. Tudi cia nhom co
rong tiy thuong cao hon khong c6 rong tuy kem theo va hiém gap nhom BN duéi
10 tud6i. Tudi khoi phat triéu chimg 14 29,5. Ti 1& nit/nam 14 3/1, ciing twong ty cac
nghién ctru khac cho thay ti 1¢ nit cao hon nam gidi, nhu Tran Hoang Ngoc Anh Ia
1,46/1; Milhoarat 1a 3/1; Klekamp 1a 1,5/1 hay Parker 2,6/1. Tién st chan thuong
hay gip 10,3%. Thoi gian chan doan bénh thudng kéo dai, trung binh 49,8 thang.
63,2% BN duoc chan doan sau 1 ndm va 31,6% sau 5 nim (Bang 3.4).

4.2 Chan doan di dang Chiari loai I

4.2.1 Chén dodn lim sang: DDC loai I dén hién nay van duoc coi nhu 1a mot di
dang bam sinh hiém gip, khoi diém thuong khong biéu hién triéu chimg 1am sang.
Bénh dién bién mot cach am tham, dén khi c6 hién tugng chén ép cau trac than kinh
khi @6 triéu ching mai xuét hién. Mic du triéu chimg biéu hién thudng ciing khong
ram 10, nhiéu khi chi thoang qua. bac diém triéu chimg cling rat da dang, phong pht
va khong dic hiéu, gip ¢ nhiéu chuyén khoa. Nghién ctru cua ching t61 (Bang 3.6)
89,7% BN co tri¢u chimg dau dau vung dudi cham, dau lan 1én dinh hodc xuong hai
vai. Pau xuit hién khi thay d6i tu thé dot ngot hodc ting 1én khi ging stc hay ho.
Nhiéu BN d3 diéu tri thudc c6 giam nhung triéu chimg lai nhanh chéng tré lai. Nhom
khong c6 rong tiy (100%) thi gap nhiéu hon so véi nhom cé rong tiy kém theo
(83,3%). Tiép theo la triéu chimg cam giac té chan tay, chiém 69% BN. Dau hiéu
thé hién theo co ché ly tam, tir trén xudng dudi, tir gbc chi dén ngon chi. Nghiém
phap Valsalva duong tinh ¢ 46,6% BN; la tri¢u ching lién quan dén sy luu thong
cua DNT qua 16 cham. Theo _Alperin nghiém phap nay duong tinh 6 63,5%. Tri¢u
chung rbi loan thi giac bao gdm dau tirc mat, nhin choi, so anh sang, gap 8,6%. Ho1
ching chen ¢p hé sau rat hay gip, nhu hoa mat, chong mat, budn non, rdi loan thing
bang, U tai va dau tai gip 6 77,5% BN. Tuong tu véi ti 1¢ ciia Milhorat 1a 74%. Triéu
ching chen ¢p than néo va cac dau hiéu than kinh so bao gdm nudt kho, con khé tho
khi ngu, khan tiéng, run chén tay va dau t€ nira mat gap 37,5% BN. Tri¢u ching roi
loan chure nang tuy song gap nhiéu & nhom cé rong tiy hon. Bao gom rdi loan cam
giac, yéu co luc chan tay, teo co, ting phan xa gan xuong va roi loan co tron. Trong
nghién ctru ctia chung t6i & nhom co rong tiy kém theo 36,1% rdi loan cam giac,



58,3% yéu chan tay, 30,6% teo co chan tay, 47,2% tang phan Xa gan xuong va 8,3%
c6 16i loan co tron; O nhom khong ¢o rdng tay chi 4,5% réi loan cam giac, 4,5% yeu
chan tay, 4,5% tang phan xa gan xuong, khong c6 truong hop nao teo co hay roi
loan co tron. Milhorat nhan théy 94% triéu chung rdi loan chirc ning tiy & nhom cd
rong tity va 66% & nhom khong c6 rong tiy (Bang 3.7 va 3.8).

4.2.2 Chén dodn hinh inh

4.2.2.1 Chup CHT so nao, cot So”'ng:

Hau hét cac tac gia trén thé giéi nghién ctru vé bénh 1y DDC loai I déu st
dung CHT so ndo dé chan doan va danh gia tinh trang hd sau. Tat ca BN cia chung
to1 dugc chup CHT so ndo va hoac cot séng ¢d trude md. Trong 58 BN théy 100%
bé 16n DNT hd sau bi chén ép. Thoat vi hanh nhén tiéu ndo do dugc 46 BN (79,31%),
trung binh 1a 13,2 mm; Xuéng it nhat 4 mm va nhiéu nhét 1a 27 mm. Trong d6 58,7%
hanh nhén tiéu ndo xudng thap hon 10 mm va 10,9% la hon 20 mm (Bang 3.9). Cho
thay bénh dién bién kéo dai va chan doan thudng bi mudn. Aydin cho thdy 100%
BN c6 bé 16n DNT ho sau bi chén ép va hanh nhan tiéu ndo thoat vi trung binh 12,6
mm (tur 5 dén 38 mm). Hay Milhorat ciing c6 két qua 100% BN c6 chén ép bé 16n
DNT ho sau va hanh nhan tleu ndo xudng thap trung binh 12 9,8 mm. Bao nghién
cuu 127 BN DDC loai I ¢6 rong tuy kém theo thi muc d6 thoat vi ciia hanh nhan tiéu
ndo trung binh 13 9,37 mm (tir 3 dén 14 mm). So sanh véi két qua ciia chung toi thi
muc d6 thoat vi hanh nhan tiéu ndo nhiéu hon, cho théy viéc chan doan con mudn,
su hiéu biét bénh DDC loai I con han ché. Trong nghién clru cia ching t61 c6 so
sanh céc chi s6 kich thudc cia hd so sau & nhom BN va 62 trudong hop nhém chimg
(Bang 3.11 va 3.12), c6 tinh trang tudi va ti 1& gidi 1a khong co su khac biét (p>0,05).
Kich thudc cia nhém BN DDC loai I ¢ su giam kich thudc cta chiéu cao xuong
cham va kich thudc cua chiéu dai rinh truot (p<0,001). Goc nén so (Boogard) ting
1én (p<0,001). Pudng kinh trude sau cta 16 cham c6 nhé hon, nhung khong c6 y
nghia théng ké (p>0,05) hay d6 dbc ctia 1éu tiéu ndo ciing 16n hon, nhung ciing khong
c0 y nghia thong ké (p>0,05). Cac nghién ctru khac nhu cua Milhorat ciing chi ra
rang c6 sy giam kich thudc va thé tich toan bo hd so sau, nhung thé tich cau tric nio
lai khong c6 su thay ddi gitta nhém BN DDC loai I va nhém chimg. Hay Aydin ciing
vay, thiy duong kinh trude sau ctia 16 chAm ¢ nhom BN s& rong hon binh thuong.
Dufton c6 so sanh 81 BN DDC loai I va 107 truong hop khéng c6 di dang, véi tudi
va gidi khong co su khac biét, cho két qua la mirc do thoat vi hanh nhan tiéu ndo
turong xtmg véi su ngan hon cta chiu dai ranh truot, trong khi dudng kinh trudc
sau cua 16 chdm va goc Boogard lai ting 1én. Hwang nhan xét & nhém BN c6 hé sau
bi thu hep va c6 hinh phu. Nhu vay cho thiy quan diém phd bién ring c6 sy giam
san cia nhiing cu tric xwong tao nén hé so sau 1a nguyén nhan chinh gay thoat vi
hanh nhan tiéu ndo & BN DDC loai I, trong khi d6 sy phat trién cla cau trac than
kinh van binh thuong. Nén viéc phau thuat mé xwong so giai ép 13 can thiét.



- Réng tity thudng xuat hién & BN DDC loai 1, nguyén do sy can tr6 dong
chay DNT trong khoang dudi nhén qua vung hé sau va 16 cham. Trong 58 BN cua
chung t6i c6 36 trudng hop co rong tiry kém theo (62,1%), da s 13 rdng ca tiy co
va nguc (55,6%) (Bang 3.13 va 3.14). Nghién ctru cia Aydin 1a 76,7% hay Milhorat
1a 65,4%.

- Trong s6 58 BN c6 4 truong hop (6,9%) hanh nhén tiéu no thoat vi chua
dén 5 mm, nhung triéu ching 1am sang biéu hién dién hinh ctia bénh DDC loai 1. 3
trong s6 4 BN d6 (75%) c6 xuat hién rong tiry. Ciing gidng nghién ctru cia Milhorat
v6i 364 BN DDC loai I thay c6 32 truong hop (9%) thoat vi hanh nhén tiéu ndo
khong dén 5 mm di c6 biéu hién triéu chimg 1am sang va 17 BN (53%) ¢6 xuat hién
rong tiy kém theo. Nhu vay nhén thiy rang, tinh trang rdng tiy khong phu thudc
vao mirc do thoat vi ca hanh nhan tiéu ndo, ma do su can tro cua dong chay cua DNT
& vi tri ban 18 ¢6 chdm méi 1a nguyén nhan. Vi vay viéc tao hinh rong mang ctng
hay mé rong bé 16n DNT hé sau 1a rat quan trong trong viéc diéu tri bénh Iy DDC
loai L.

- Gu veo cit séng 1a d4u hiéu cling dugc gap & BN DDC loai I, chiém tir 15
dén 50%, dic biét & nhom BN nho tudi. Gu veo hay kém v&i rong tuy. Su xudt hién
gt veo cot sdng & BN DDC loai I, ¢6 hay khong biéu hién triéu chimg 1am sang thi
viéc chi dinh can thiép phau thuat giai ép hd sau va ban 1& ¢6 cham 1a rt can thiét
va nén thuc hién sém. Dic biét & nhom BN nho tudi, gu veo chua nang, thi kha nang
héi phuc sau mé tot hon. Trong nghién ciru cta chiing toi (Bang 3.15), ¢6 6 BN xuat
hién gu veo cot séng (10,3%); tudi trung binh 13 25 + 11,8. Trong d6 5 BN ¢6 rdng
tuy (83,3%). Milhorat nghién ctru 364 BN DDC loai I, ¢ 152 (41,8%) truong hop
gu veo cot song kem theo, trong d6 ¢6 117 BN (gan 80%) kém rong tuy. Cac tac gia
déu thong nhat rang, BN DDC loai I ma c6 gu veo cot song kém theo thi viée phau
thuat giai ép hd sau va ban 1& ¢6 chdm nén chi dinh sém, con viéc phau thuat nan
chinh gu veo s€ thuc hi¢n sau it nhét 6 thang, tuy thudc vao mirc do tién trién cla
tinh trang g veo. Trong 6 BN cuia chiing toi, chi co 1 trudng hop dugc phau thuat
nan chinh gii veo sau khi md giai ép 16 cham 9 thang.

- DDC kém theo v61 gian nao that duoc nhic dén tir rat 1au, dén hién nay vé
mat sinh 1y bénh thi con nhiéu quan diém trai nguoc nhau, co thé do tic nghén hoac
can tr& dong chay ctia DNT qua 16 cham. Ti 1é gidn ndo thit & BN DDC loai I vao
khoang tir 0 dén 9,6% va ciing hay kém véi rong tity. Viée chi dinh phiu thuat giai
ep hd sau va ban 1& ¢6 cham nén thue hién sém, con chi dinh mo dan luu ndo that &
bung hay mé thong san nio thit 3 bé day bang ndi soi s& tiy thudc vao dién bién cua
gidn ndo that. Nghién ctru ctia ching t6i gap 6 BN c6 gidn ndo that (10,3%) thi co 1
truong hop phai moé dan luu ndo that 6 bung (Bang 3.16).

4.3 Diéu tri phiu thuit di dang Chiari loai I



4.3.1 Chi dinh mé: chung t6i lya chon phuong phép can thiép phau thuat som dbi
v6i BN DDC loai I khi ma: c6 biéu hién triéu ching 1am sang, két hop v6i hinh anh
trén phim chyup CHT c6 thoat vi hanh nhan tiéu ndo qua 16 cham tir 3 mm trd 1én.
4.3.2 Piéu tri phéu thudt DDC logi I lya chon trudc tién trong phau thuat ciia chiing
t6i 14 mé giai ép xuwong so ving hd sau va ban 1& ¢6 cham, tao hinh rong mang ctng
bang can co gay. Chung t0i d& mo xuong s duge 58 BN (100%), tao hinh rong
mang cung bang can co dugce 57 BN (98,28%), m& mang nhén va d6t hanh nhan tiéu
ndo 29 BN (50%), dan luu ndo that 6 bung 1 BN (1,72%). C6 1 BN khong mo rong
va tao hinh mang cimg dugc do di tich h¢ théng xoang tinh mach vung hé sau con
rat nhiéu (Bang 3.17). Chung t6i chi ¢t hanh nhan tiéu ndo bang dao dién ludng cuc
& nhitng BN c6 hanh nhan tiéu no xudng rat thap, chén ép nhiéu vao bé 1én DNT
hé sau. Viéc str dung cén co ciia BN dé tao hinh rong mang ctng s& giup cho viée
lién vét md tt hon, tranh duoc hién tuong thai ghép sau md. Gurbuz nghién ciru 39
BN DDC loai I ¢6 hodc khong co rdng tay, duoc phiu thuat giai ép 16 cham, trong
d6 18 truong hop khong tao hinh va 21 BN c¢6 tao hinh méang ctng. Két qua phiu
thuat cua 2 nhom khong c6 su khac biét, nhung ¢ nhém BN ¢ triéu chung lam sang
dién bién duéi 3 ndm thi co6 tao hinh s& tét hon, tinh trang rong tuy giam di nhiéu
hon ¢ nhom khong ¢6 tao hinh. O nhitng BN ¢6 hanh nhén tiéu ndo xudng thap trén
10 mm thi ciing dat két qua tot hon ¢ nhom c6 tao hinh mang cimg. Trong nghién
ctru ctia ching t6i mirc d6 thoat vi hanh nhan tiéu nio trung binh 13 13,2 mm nén
toan bo cac BN déu duoc tao hinh mang ctmg. Erdogan ciing cho thay két qua giita
2 nhém khong c6 sy khéac biét, nhung tinh trang mé rong bé 16n DNT tét hon & nhom
c6 tao hinh mang cung. Tac gia khuyén cédo nén thuc hién tao hinh néu it nguy co.
4.3.3 Piéu tri phdu thudt DDC loai I c6 rong tiiy kém theo: cho dén hién nay thi
cach thuc phe~1u thuat con chua thong nhat. Tuy nhién viéc thuc hién giai ep hé sau
va ban le ¢ cham, c6 tao hinh rong mang ctng, co thé ddt hodc cét mot phan hanh
nhan tiéu ndo duge cho 1a c¢6 hiéu qua. Trong s6 36 BN DDC loai I co rong tay kém
theo ctia chiing toi, ngoai viéc phau thuat giai ép xuong so, cung sau Cl, tao hinh
rong mang cing bang can co, mo mang nhén va d6t hanh nhan tiéu nio. Chung to1
da thyc hién mo dan luu rong tuy ¢ ra khoang du6i nhén dugc 11 BN (30,6%), déu
c6 kich thudce rong tiy 16m, ti 18 rong tuy trén 50%, rong ca Lty cd va nguc, biéu hién
triéu chtrng 14m sang chén ép tuy rét rd. Viéc phau thuat dan luu réng tiy duoc thyuc
hién dudi kinh vi phau thuat, st dung 5 s¢i chi lanh, nham tao nén va duy tri mdt
duong him tir nang rdng tuy ra khoang dudi nhén. Két qua 8 BN (72,7%) dat két
qua tot, cd CCOS tir 13 dén 16, con lai 3 BN (27,3%) khong thay doi.

4.3.4 Bién chirng sau mo:

58 BN DDC loai I dugc phau thuat cua chung to6i (Bang 3.18), ¢ 6 truong
hop (10,4%) co6 bien chung. Trong d6 c6 3 BN (5,2%) bi ro DNT va phai phau thuat
va ro, thi ¢6 2 BN dudi 10 tuoi. Co thé do BN con nho tudi, to chirc can co con it



nén miéng v bi cang vi vay kha nang lién vét mo kém hon. Sau khi mo lai tat ca cac
BN déu 6n dinh. 3 BN con lai 1 bi nhiém tring vét mo, duoc diéu tri khang sinh
phé rong theo khang sinh d6 thi déu khoi va khong phai mo lai. Nghién ctru ctia
chung t6i khong c¢6 BN bi bién ching chay mau sau mo hay tir vong.

4.4 Két qua diéu tri phiu

Chung t6i kham lai sau m6 dugc 53 BN (91,4%) & thoi diém trung binh 14
26,15 théng cho két qua 1am sang tot dat 45 trudng hop (84,9%); 7 BN (13,2%)
khong thay doi va 1 BN (1,9%) két qua xau (Bang 3.19).

- Nhom triéu ching do dau thuong hay gap & BN DDC loai I, cling 1a nhom
tri¢u ching biéu hién sém hodc 1a 1y do BN dén kham bénh, thi két qua cling la cac
triéu ching duoc hoi phuc som va nhiéu hon ca. Két qua dat dugc & nhom nay co
diém CCOS trung binh 1a 3,5; trong d6 54,7% BN khoi dau hoan toan, khong phai
su dung thudc. 43,4% BN thinh thoang xuét hién triéu chung & muc do nhe. Chi co
1,9% BN c6 triéu chung nang 1én, phai vao vién va diéu trj thude giam dau lién tyc.
Trong d6 & nhém BN c¢6 rdng tiry kém theo hay duéi 18 tudi déu tién trién tot, nhu
58,8% BN ¢ nhom c6 rong tiiy va 88,9% & nhom dudi 18 tudi hoan toan hét cac tridu
chtng; chi c¢6 41,2% va 11,1% BN 1a dat diém 3, con lai khong co truong hop nao
két qua x4u. Furrtado danh gia 20 BN DDC loai I dudi 18 tudi, dugc mé giai ép thi
80% truong hop cé triéu chimg dau hoi phuc. O nhém BN khong ¢ rdng tiy va trén
18 tudi thi két qua tt dat 94,74% va 97,7%; két qua xau 13 5,26% va 2,3%.

- Nhom triéu chimg khong do dau thudng héi phuc chdm va it hon, diém
CCOS trung binh 1a 3,02. Két qua 32,1% hét hoan toan céc triéu ching; 43,4% cac
triéu chimg giam, khong thay doi 1a 18,9% va cac triéu ching ning 1én 1a 5,7%.
Trong d6 & nhém BN khong ¢ rong tiy va dudi 18 tudi dat két qua tot hon. Nhu
nhom khong c6 rdng tity c6 47,4% BN dat két qua tét; 42,1% dat diém 3; chi 10,5%
két qua x4u. Trong khi & nhom c6 rdng tity kém theo chi 23,5% két qua tot; 44,1%
dat diém 3; 29,4% cac triéu chirng khong thay ddi va 2,9% két qua x4u. Con & nhom
dudi 18 tudi, c6 66,7% két qua tot; 22,2% dat diém 3 va 11,1% cac triéu chung
khoéng thay d6i, khong c6 BN nao két qua x4u. Nguoc lai & nhom BN trén 18 tudi,
chi 25% két qua tdt; 47,7% dat diém 3; 20,5% cac triéu chung khong thay ddi va co
6,8% cho két qua xau.

- Nhom céc dau hiéu vé chirc ning ciing hdi phuc tt, véi diém CCOS trung
binh 14 3,6. Két qua cho thay 67,9% BN tr¢ lai sinh hoat mdt cach hoan toan binh
thuong. 24,5% truong hop sinh hoat va lam dugc hon 50% cong viéc hang nga‘ly,
3,8% lam duoc dudi 50% cong viée hang ngay va 3,8% BN phai co su trg gitp.
Trong do ket qua cua nhom BN khong c6 rong tuy va dudi 18 tudi hoi phuc tt hon
& nhom c6 rong tiy kém theo va trén 18 tudi.



- Céc két qua trén cho thay khi ma BN DDC loai I, chua Xuat hi¢n rong tiy
thi kha nang hoi phuc t6t hon khi da c6 rong tuy kem theo. Ciing vay, néu BN duoc
chan doan va phau thuat sém thi kha nang hoi phuc sé tét hon truong hop dé muon.

4.5 Chup CHT Kkiém tra sau mo

Chung t61 thuc hién chuyp CHT kiém tra sau md duoc 35 BN DDC loai I kham
lai (66%). Trong d6 c6 15 BN chup CHT so ndo (42,9%), 15 BN chup CHT c6t séng
cd (42,9%) va 5 BN duoc chup CHT ca so ndo va cot séng ¢ (14,2%). Két qua cho
thay 34 BN (97,1%) déu cho thay hinh anh bé 16n DNT hé sau xuat hién va mé rong
hon so véi trude mo, hanh nhén tiéu ndo thay d6i hinh dang tir nhon sang tron dau
va co 1én cao. Trong sd 34 BN DDC loai I ¢ rong tiry kém theo thi 20 BN duoc
chup CHT c6t séng c6 kiém tra sau mo (58,8%). Két qua cho thay 18 BN (90%) ¢6
hinh 4nh rdng tiiy dugc thu nhé lai va giam kich thudc, con lai 2 BN (10%) gan nhu
khong thay d6i. Nhém 11 BN DDC loai I ¢6 rong tity ma dugc phau thuit mé dan
lwu rong tay thi c6 6 BN chup CHT cot séng cd kiém tra sau mo (54,5%). Két qua
nhan thiy c6 5 BN rdng tiy giam (83,5%) va 1 BN kich thudc réng tuy khong thay
d6i (16,5%).

4.6 Yéu t6 tién lwong

Tudi 12 yéu t6 anh hudng dén két qua diéu tri, tudi cang cao thi két qua cang
kém. Trong 9 BN dudi 18 tudi duge kham lai, cho két qua 1a 88,9% 6t va 11 1%
khong thay doi, khong co truong hop nao xau. Nguoc lai, 44 BN kham lai tir 18 tudi
tro 1én co két qua tot 1a 84,1%, két qua khong thay ddi 1a 13,6% va 2,3% két qua
Xau.

Tinh trang va triéu chimg lam sang biéu hién trudc mo ciing 1a yéu t6 quan
trong. Céc triéu chimg do dau thuong hdi phuc sém va nhiéu hon céc triéu ching
khong do dau. Nhom BN khong c6 rdng tity hdi phuc tot hon nhém c6 rdng tiy kém
theo. Nhu két qua 34 BN khong co6 rong duoc kham lai dat két qua t6t 89,5%: 5,3%
két qua khong thay doi va 5,2% két qua xau. Trong khi d6 & nhom co rdng tuy kém
theo thi c6 82,4% 1a két qua tot, khong thay doi 1a 17,6%.

Thoi gian chan doan bénh: cling la mot yeu t6 anh hudng dén két qua phau
thuat. Cac BN DDC loai I dugc chan doan va phau thuat som s& co két qua tot va
nhanh hon nhém BN muon.

KET LUAN
Qua nghién ctru chan doan, diéu ]:ri phau thuat 58 BN DDC loai I va theo doi
thoi gian trung binh 26,15 thang sau mo dua lai két luan sau:

1. Chan doan
1.1 Chin dodn lim sing



89,7% truong hop co6 biéu hién dau ddu dudi cham, dau lan 1én dinh, xudng
¢ va 2 vai. 69% BN c6 biéu hién té chan tay. Nghiém phéap Valsalva 13 46,6% va
84,5% truong hop tir 18 tudi tr&r 1én. Tudi trung binh 1a 33,5. Ti 1¢ nit/nam 1a 3/1.
Thoi gian chan doan bénh trung binh 1a 49,8 thang. 29,3% dugc chan doan bénh ly
khac va diéu tri ndi khoa kéo dai trudc md.

1.2. Chén dodn cdn lim sang

Chup CHT so ndo va hoic cot séng ¢6 1a phuong phap chan doan chu yeu chi

15 100% BN DDC loai I ¢6 thoat vi hanh nhan tiéu ndo qua 16 cham xubng dng song
c6. 100% thay bé 16n DN:F & hd sau bi chén ép noac }{hong con. Kich thu’orc‘ho SO
sau bi thu hep, c6 hinh phéu, thong qua cac chi s6 chi€u dai ranh truot va chiéu cao
xuong cham bi ngan lai va goc nén so Boogard rong ra. Mirc d6 thoat vi trung binh
cua hanh nhan ti€u ndo 1a 13,2 mm, 58,7% thoat vi trén 10 mm. 62,1% c6 rong tuy
kem theo. 36 BN (62,1%) xuat hién rong tuy kem theo. 6 BN (10,3%) c6 gu veo cot
song. 6 BN (10,3%) c6 gian nao that.
2. Piéu tri phiu thuit
2.1. Chi dinh mé

q T4t ca cac BN déu c6 biéu hién triéu ching 1am sang va trén phim chyp CHT
c6 bi€u hién thoat vi hanh nhan ti€éu nao qua 16 cham tir 4 mm tr¢ 1én.
2.2 Phwong phdp phiu thugt

Mo xuong so hd sau va cat cung sau C1, tao hinh rong mang ctng bang can
co 1a phuwong phap hiéu qua dé tai 1ap lai dong chay cia DNT qua ving ban 1& ¢
cham, c6 11 BN (18,97%) dugc din luu rdng tiy ra khoang dudi nhén kém theo, 24
truong hop (41,38%) c6 st dung keo sinh hoc phu cho vd mang clng.

3. Két qua diéu tri phiu thuat

Qua theo doi va ,khaim lé;li sau mé duoc 91,4% BN; thoi ’gian theo doi sau rné
tur 1-50 théng, chi r0 két qua tot vé mat 1am sang dat 84,9%; két qua khong thay doi
13,2% va xau 1,9%.

Chup CHT so néo va hodc cot song cb kiém tra sau mo duoc thyc hién ¢ 66%
BN, trong d6 19 truong hop t6t, 10 truong hop co kich thudc rong tuy giam, 5 truong
hop rong tily con t6n tai va 1 BN con tinh trang gidn nio that.

Khéng c6 truong hop nao chiay mau trong va sau mo.

Khéng c6 BN nao tir vong trong thoi gian theo ddi sau m.

KIEN NGHI
7 DDC ,loai I 1a di dang bam sinh, hay gap & nir gidi, dugc phat nién trong d(:)
tuoi tir 20 dén 30, véi hinh anh co ban 1a sy thoat vi ctia hanh nhan ti€éu ndo qua 16



cham xuéng ong song cd. Bénh hay c6 rong tuy co kém theo. Triéu ching 1am sang
thuong khong dién hinh, da dang va gip & nhiéu chuyén khoa. Vi vay khi gap truong
hop dau dau vung dudi cham keo dai, dac biét triéu chimg dau tang 1€n khi gang strc
hodc thay do1 tw thé, chung ta can tham kham ty my, chi dinh chyp CHT so néo va
hozc cot sdng cd, chu y tép trung kiém tra & vung ban 1& ¢ cham dé tranh bo sot,
diéu tri ndi khoa kéo dai va BN cling dugc chan doan som hon.

Phau thuat giai ép hd sau va ban 1& c6 cham 1a phuong diéu tri an toan va nén
thuc hién som.



ABBREVIATIONS

MRI: Magnetic Resonance Imaging

CT: Computed Tomography

CM: Chiari Malformation

CM-I: Chiari Type I Malformation

PT: Patient

CCOS: Chicago Chiari Outcome Scale

CSF: Cerebrospinal Fluid
BACKGROUND

1. Rationale:

Chiari Malformation (CM), Type I is one of four rare types of congenital
malformation at craniocervical junction, characterized by a downward displacement
of the cerebellar tonsil through the foramen magnum. Prevalence of CM is between
0.0002% and 0.001%. Types of CM were first described by pathologist Hans Chiari
(1851-1916) in 1891. CM-I is diagnosed when there is herniation of one or two
cerebellar tonsils through foramen magnum 3mm to greater than 5 mm below. This
type tends to manifest in the second or third decade of life, and is also called
malformation “of mature form”. Until now, the disease's mechanism i1s still not
clearly known. There are many different theories, in which the claim that the
abnormal development of posterior cranial fossa in fetal period makes the posterior
cranial fossa smaller than normal size is most common. In many cases, CM-I is
clinically asymptomatic, only when there's compression of the brain stem at
craniocervical junction do symptoms appear. Symptoms such as suboccipital
headache, cramps in legs and hands, dizziness, unsteady gait, etc. Chronic CM-I can
cause syringomyelia, manifesting at posterior side of spinal cord from neck to chest
or the entire cord. The percentage of syringomyelia is about 35-75%. Treatment of
CM-I basically is decompression surgery of posterior fossa and craniocervical
junction. There are many different ideas for standard surgical techniques for this
disease, especially at patients with syringomyelia. Procedures such as opening
posterior cranial fossa and craniocervical junction, dural opening with or without
arachnoid opening, burning or removing part of cerebellar tonsil with or without
duraplasty, opening and draining the syrinx into subarachnoid space are often
performed. In which, opening posterior cranial fossa and craniocervical junction by
decompression surgery is most commonly used in case of CM-I with or without
syringomyelia. Time of performing the surgery also needs to be discussed, especially
for asymptomatic malformations.

2. Significance of the topic:



1.2

CM is previously considered to be rare and difficult to diagnose, especially
CM-I. Since MRI scan is introduced, this type of malformation has been increasingly
detected. Today, it's not difficult to diagnose the disease, but how to treat it is still a
controversial issue. Therefore, we study the topic of ""Researching diagnosis and
surgical treatment of Chiari Type I Malformation" with the following 2
objectives: (1) studying clinical characteristics and diagnostic imaging of Chiari
Type I Malformation (2) reviewing the results of surgical treatment of Chiari Type
I Malformation.

3. Contributions of the dissertation:

In this study, 58 patients with CM-I diagnosed and treated by surgery show
that clinical symptoms are often atypical, varied and encountered by many medical
departments. Therefore, when encountering cases of chronic suboccipital headache,
especially when symptoms are more severe when exercising, full examination with
indication of MRI scan for craniocervical junction in order to avoid omission and
prolonged internal medical treatment. Decompression surgery of posterior fossa and
craniocervical junction is a safe treatment which should be performed early.

4. Dissertation structure:

The dissertation consists of 124 pages (not including appendice and
references) and 4 chapters: Rationale - 02 pages; Chapter 1 - Overview - 37 pages;
Chapter 2 - Research subject and methodology - 22 pages; Chapter 3 - Research
results - 27 pages; Chapter 4 - Discussion - 33 pages; Conclusion - 02 pages and
Recommendation - 01 page. The dissertation has 31 tables, 6 charts, 52 figures and
103 reference documents, in which 6 are in Vietnamese, 1 in French and 96 in
English.

CHAPTER 1. OVERVIEW
1.1 History of CM research
1.1.1 Mechanism of posterior cerebral herniation and cerebellar tonsillar
herniation:

In 1891, by performing autopsy on 14 corpses with CM-I and 7 corpses with
CM-I1, Hans Chiari came up with the idea of hydrocephalus as the first event which
pushes the brain out of the skull. In 1894, Julius Arnold described the case of spinal
cord dysplasia with posterior cerebral herniation and without hydrocephalus. In
1957, Gardner presented posterior cerebral herniation mechanism, which is due to
underdevelopment of foramina of 4th ventricle, and under impact of CSF wave,
cerebellar tonsils are pushed out through foramen magnum. In 1999, Milhorat
thought that there might be a disorder in development of posterior cranial fossa
during fetal period.

1.1.2 Mechanism of syringomyelia occurence in CM-I-

1891, Hans Chiari: Syringomyelia occurs since fetal period. 1957, Gardner:

Syringomyelia is due to late opening of foramina of 4th ventricle. 1969; William:



Theory of pressure separation between skull and spine. 1994; Edward: There is an
obstruction of CSF flow through craniocervical junction.
1.1.3 Overview of posterior fossa and craniocervical junction surgery

- Nuchal fascia: a sheet of strong tissue covering musculature of the nape and
part of superficial back muscles.

- Superficial cervical fascia: covering around the neck, below platysma
muscle and subcutaneous tissues.

- Muscular layer: from the outside to the inside: trapezius muscle, splenius
capitis muscle, rectus capitis posterior major muscle, rectus capitis posterior minor
muscle, and obliqus capitis superior muscle.

- Cervical spinal nerve: 3rd occipital nerve.

- Upper spinal cord blood vessels: from superficial to deep: branches of
thyrocervical trunk, occipital artery, muscular branches of vertebral artery.

- Posterior cranial fossa: limited by occipital bone, sphenoid bone and
temporal bone. Cerebellar tentorium covers the upper side.

- Venous sinuses: include occipital sinus, inferior sagittal sinus and
confluence of sinuses.

- Dural nerve distribution: meningeal branches of upper cervical nerves,
meningeal branch of vagus nerve.

- Intradural anatomy of craniocervical junction: denticulate ligament,
accessory nerve, hypoglossal nerve, cervical spinal nerve 1, posterior spinal artery,
posterior inferior cerebellar artery. The cerebellar tonsil is the lowest part of
cerebellar hemispheres, right above the large hole of occipital bone. The 4th
ventricle is connected to large pool of CSF by foramen of Magendie and foramen of
Luschka.

- Upper cervical spine anatomy: include occipital condyle (C0) and condyles
of two top cervical vertebrae, atlas (C1), axis (C2) and joint blocks including atlanto-
occipital joint, median atlantoaxial joint and lateral atlantoaxial joint.

1.1.4 Classification of CM.

There are 4 basic types, ranked from 1 to 4. Type 1: herniation of cerebellar
tonsil through foramen magnum. Type 2: both cerebellar vermis and medulla
oblongata move down below, and cerebellar tonsil is at a very low position. Type 3
and 4 are often accompanied by many other severe malformations. Currently, there
are Type 0 and Type 1.5 in addition. Type O is characterized by no or very little
herniation of cerebellar tonsil, but with obstruction to CSF and syringomyelia
development. Type 1.5 has characteristics in between Type 1 and Type 2.

1.1.5 Diagnosis of CM-1
1.1.5.1 Clinical diagnosis:

Children and adults have different clinical symptoms. Suboccipital headache
spreading to top of head, down to neck and both shoulders. The pain increases when



exercising or coughing, relating to Valsalva maneuver. 3 fundamental syndromes
shown are:

- Brain stem compression syndrome: headache, neck pain, breathing disorder,
signs of cranial nerve compression, such as CN V, IX, X.

- Spinal cord compression syndrome: sensory disorder and progressive
movement disorder.

- Cerebellar syndrome: unsteady gait, dizziness, etc.
1.1.5.2 Diagnostic imaging:

Cranial and cervical MRI is standard method to evaluate and diagnose CM-1.
The type of MRI used is 1.5 or 3 Tesla MRI, injection of contrast agent is not
required in T1, T2 and T1, vertical slice. Cerebellar tonsil is shown with pointy ends,
straight gyri, herniation through bolt-shaped foramen magnum, CSF pool is
compressed and filled. On T1 images, vertical slices of the middle of the brain, the
size of posterior fossa and degree of tonsillar herniation are measured. The length of
petroclival groove is measured from anterior margin of foramen magnum to the top
of the back of sella turcica. Anterior-posterior diameter of foramen magnum is
measured from anterior margin of foramen magnum to posterior margin of foramen
magnum. Boogard's angle (cranial base angle) is formed by the measuring line of
length of petroclival groove and anterior-posterior diameter of foramen magnum.
The height of occipital bone is measured from internal occipital protuberance to
posterior margin of foramen magnum. a angle (tentorial angle, used to measure the
slope of the tentorium) is formed by measuring line of occipital bone height and
cerebellar tentorium. Degree of tonsillar herniation is measured by the perpendicular
line from the lowest point of cerebellar tonsil to the measuring line of anterior-
posterior diameter of foramen magnum.

Evaluating whether images are with or without ventricular dilatation.

Images with syrinx: an empty cavity in the middle of spinal cord, commonly
seen in CM-I, especially at the cervical spinal cord. If the disease progresses over a
long time, the syrinx can expand to thoracic spinal cord or the entire spinal cord. On
T1 and T2 images of MRI scan, at vertical slices in the middle of spinal cord and
horizontal slices, syrinx size and syrinx proportion with spinal cord are measured.
When the syrinx size is from 3 mm and up, syringomyelia is diagnosed.

In some cases accompanied by scoliosis or kyphosis, X-ray images or CT scan
of the spine are required to evaluate and monitor progression of the conditions.
1.1.6 Treatment methods:

The first case of decompression of posterior fossa was performed in 1930 by
Van Houweninge Graftdijk on patient with CM-II. In 1950, James Gardner
performed decompression surgery of posterior cranial fossa and foramen magnum,
4th ventriculostomy into subarachnoid space on patients with CM-I. In 1970, Logue
performed cranial opening for decompression, duraplasty using musculoaponeurotic



tissue and limiting arachnoid opening on patients with CM-I. Recently, arachnoid
opening, burning or removing part of cerebellar tonsil and plastic surgery to expand
dura mater are also used to accompany decompression of posterior cranial fossa and
craniocervical junction.

QOutcomes of craniocervical junction decompression surgery

According to | Post-operation Decompression Simply
Romero and | outcomes with duraplasty decompression
Pereira, outcomes | Clinical 29/33 (88%) 37/45 (87%)
of CM-I surgery | improvement
on adults in 4| Syrinx size 14/14 (100%) 21/33 (64%)
studies are as | decrease
follows: Additional 0/33 (0%) 1/11(9%)

decompression

surgery

Complications 14/33 (42%) 4/45 (9%)
According to | Post-operation Decompression Simply
Durham and Fjeld- | outcomes with duraplasty decompression
Olenec, outcomes | Clinical 44/56 (79%) 51/79 (65%)
of CM-I surgery | improvement
on children in 7| Syrinx size 40/46 (87%) 9/16 (56%)
studies are as | decrease
follows: Additional 3/143 (2%) 15/119 (13%)

decompression

surgery

Complications 28/135 (22%) 3/111 (3%)

- Indication of surgical treatment is given when patients with CM-I show
clinical symptoms and signs and should be done early.

- In Vietnam, there hasn't been any research which comprehensively evaluates
this disease and presents a standard surgical method as well as optimal operation
time.

CHAPTER II. RESEARCH SUBJECT AND METHOD

2.1 Research subject:
2.1.1 Patient selection criteria:

Patients with manifestation of clinical symptoms of CM-I: cerebellar tonsil
with pointy ends and herniation through foramen magnum from 3 mm and up.



Images show that large pool of CSF in posterior fossa is compressed. Syrinx at neck,
chest, kyphosis, scoliosis or ventricular dilatation can accompany.
2.1.2 Exclusion criteria:

Patients and their families reject surgical treatment. Patients with disease
accidentally detected through MRI scan of skull or cervical spine. Patients with other
accompanying injuries in the brain, such as tumors, cerebral vascular malformation.
Patients with CM of different types
2.2 Research method
2.2.1 Research design: prospective study, descriptive cross-sectional study, without
case-study study.

2.2.2 Research sample size:

Sample size of at least 43 patients.

2.2.3. Sample selection: From June 2012 to December 2016, 58 patients with CM-
I who receive surgical treatment at department of neurosurgery and spine surgery of
Viet Duc Hospital - Hanoi are selected as subjects of the research.

2.3 Research indexes:

- General characteristics of patients: age at time of operation, age of disease
emergence, group age, time from when symptoms are detected to when operation is
performed, sex.

- Description of clinical characteristics: clinical signs are reason for patients
to visit doctor, identifying connection between clinical symptoms of CM-I with or
without syringomyelia and clinical characteristics according to each group of
patients.

- Diagnostic imaging: X-ray scan of spine, CT scan of skull and spine to
evaluate condition and degree of kyphosis and scoliosis as well as condition of
ventricular dilatation.

- 1.5 Tesla MRI at T1, T2 for skull and/or cervical spine with vertical and
horizontal slices through posterior fossa and without injection of contrast agents.
Images show that cerebellar tonsil is flat with pointy ends, vertical gyri, and
herniation through foramen magnum to cervical canal with bolt-shape. Evaluating
degree of tonsillar herniation: with or without syringomyelia, with or without
ventricular dilatation. Describing the entire shape and take measurements of
posterior cranial fossa on T1 images, vertical slices of the middle of the brain on
INFINITTI software. Unit of measurement is mm. Height of occipital bone, length of
petroclival groove, anterior-posterior diameter of foramen magnum, a angle of the
slope of cerebellar tentorium, Boogard's angle (cranial base angle). Comparing to
the shape and size of posterior cranial fossa of 62 normal people with age range of



20-40, ratio of females to males is 2/1. Describing condition of syringomyelia,
including position and size on T1 and T2 MRI scan without injection of contrast
agents, vertical slices crossing the largest section of the syrinx. Comparing the ratio
between the syrinx and the spinal cord.

- Surgical treatment: describing indication of decompression surgery of
posterior fossa and craniocervical junction based on age, clinical symptoms and
diagnostic imaging. Determining operation time based on time of symptom
emergence, time of visiting the hospital and surgical outcomes. Describing
percentage of surgical methods.

- Surgical process:

+ Pre-op preparation for patient, examination and explanation for patient and
patient's family.

+ The operation is performed at operating theater of neurosurgery and spine surgery
department. Carl Zeiss surgical microscope and microsurgical instruments are used
in case of arachnoid opening and syrinx drainage.

+ Surgical techniques: Patient gets general anesthesia with endotracheal intubation.
Patient lies on stomach, the head is fixed using Mayfield head clamp. A mid-line
incision is made from external occipital protuberance to dens of C2. Surgical
techniques are performed to take a piece of musculoaponeurotic tissue with size of
3x3 cm. Exposing occipital bone and posterior arch of C1, 3cm upwards from
foramen magnum, 1.5-2cm from the middle to both sizes. Opening by machine
drilling and grinding according to the size of cranial bone exposure. Posterior arch
of C1 with width of 2-2.5cm 1is cut, part of posterior arch of C2 can be cut. Dura
mater is opened from bottom to top in backward Y-shape, as wide as possible.
Arachnoid mater is opened under surgical microscope and cerebellar tonsil is burned
in case of severe herniation, to Cl. Duraplasty is performed using
musculoaponeurotic tissue, running whipstitch suture with prolene 4.0 or 5.0 thread
is used. The syrinx is drained into arachnoid space of spinal cord in patients with
CM-I with large syrinx and clear manifestation of clinical symptoms of spinal cord
compression. The syrinx is opened under surgical microscope, through median-
posterior groove into the syrinx, 5 linen threads are put from the syrinx to arachnoid
space. Ventriculoperitoneal shunt by valve system with average pressure is used in
case ventricular dilatation does not improve after decompression of posterior fossa
and craniocervical junction.

- Monitoring post-op clinical developments, performing CT scan to check if
necessary.

- Evaluation of outcomes: outcomes right after surgery, clinical conditions. The
outcomes at re-examination, averagely 26.15 months after surgery, based on CCOS.
Evaluating the recovery from symptomatic group due to pain, not due to pain,
functionality and complications. The outcomes include good, not improved and bad,



equivalent to CCOS of 13-16, 9-12 and 4-8, respectively. Evaluating anatomical
outcomes by taking MRI scan of the skull and/or cervical spine.

- Data processing: using SPPS software for Window 16.0 at level with statistical
significance with p<0.05.

CHAPTER III. RESEARCH RESULTS
3.1 General characteristics of patients
Table 3.1 Age and sex of study group

Age group | Male (n) | Percentag | Female | Percentag | Total (%)
e (%) (n) e (%)
6-17 3 5,2 6 10,3 9 (15.5%)
18 -39 8 13,8 23 39,7 31 (53.5%)
40 - 59 5 8,6 13 22,4 18 (31%)
Total 16 27,6 42 72,4 58 (100%)
Average age 33.5+13.3 (6 — 59 years old)
Table 3.2 Past medical history of patients
Past medical history Number of patients Percentage (%)
Trauma 6 10,3
Obstetrics 2 3,4
Family 1 1,7
Table 3.3 Percentage of diseases diagnosed and treated pre-operation
Diagnosed disease Number of Percentage (%)
patients
Headache of unknown origin 14 82,3
Epilepsy 2 11,8
Retinopathy causing dazzling 1 5,9
vision
Total 17 100

3.2 Clinical characteristics
Table 3.4 Time of symptom emergence (months)

Diagnosis time Number of patients Percentage
(%)

< 12 months 21 36,8

13-60 months 18 31,6

61-120 months 14 24,6

>120 months 4 7

Total 57 100




Table 3.5 Diagnosis time of patient groups with and without syringomyelia

Patient group Nump er of Average Earliest Most
patients
With syringomyelia 36 503+424 2 192
Without syringomyelia 21 49 +£74.6 0,3 240
Total 57 49.8 + 55.7 0,3 240
P 0,47

Table 3.6 Clinical symptoms of CM-1

Clinical characteristics Number of Percentage %
patients
Suboccipital headache and headache 52 89.7%
in the nape
Valsalva maneuver 27 46.6%
Eye socket pain 4 6.9%
Photophobia 1 1.7%
Dizziness 14 24.1%
Vertigo, nausea 18 31%
Balance disorder 7 12.1%
Tinnitus 4 6.9%
Ear pain 2 3.4%
Swallowing difficulty 1 1.7%
Breathing difficulty 9 15.5%
Hoarseness 2 3.4%
Tremor in hands and feet 5 8.6%
Trigeminal neuralgia 5 8.6%
Sensory disorder 14 24.1%
Paralyzed limbs 22 37.9%
Amyotrophy 11 19%
Incontinence 3 5.2%
Increased tendon reflexes 18 31%
Numbness in hands and feet 40 69%

Table 3.7 Clinical symptoms of CM-I according to age groups



Patient group

From 18 years

Under 18 old

Clinical characteristi years old and up

N=9 N=49
Suboccipital headache 8 (88.9%) 44 (89.8%)
Valsalva maneuver 4 (44.4%) 23 (46.9%)
Eye socket pain 0 4 (8.2%)
Photophobia 0 1 (2%)
Dizziness 2 (22.2%) 12 (24.5%)
Vertigo, nausea 3 (33.3%) 15 (30.6%)
Balance disorder 2 (22.2%) 5(10.2%)
Tinnitus 1 (11.1%) 3 (6.1%)
Ear pain 0 2 (4.1%)
Swallowing difficulty 0 1(2%)
Breathing difficulty 2 (22.2%) 7 (14.3%)
Hoarseness 2 (22.2%) 0
Tremor in hands and feet 1 (11.1%) 4 (8.2%)
Trigeminal neuralgia 0 5 (10.2%)
Sensory disorder 2 (22.2%) 12 (24.4%)
Paralyzed limbs 3 (33.3%) 19 (38.8%)
Amyotrophy 1 (11.1%) 10 (20.4%)
Incontinence 0 2 (4.1%)
Increased tendon reflexes 4 (44.4%) 14 (28.5%)
Numbness in hands and feet 4 (44.4%) 36 (73.5%)

Table 3.8 Clinical symptoms of patient groups with and without syringomyelia

accompanying




Patient group With Without
syringomyelia | syringomyelia

Clinical characteristics N=36 N= 122
Suboccipital headache 30 (83.3%) 22 (100%)
Valsalva maneuver 16 (44.4%) 11 (50%)
Eye socket pain 1 (2.8%) 3 (13.6%)
Photophobia 0 1 (4.5%)
Dizziness 8 (22.2%) 6 (27.3%)
Vertigo, nausea 7 (19.4%) 11 (50%)
Balance disorder 4 (11.1%) 3 (13.6%)
Tinnitus 1 (2.8%) 3 (13.6%)
Ear pain 2 (5.6%) 0
Swallowing difficulty 0 1 (4.5%)
Breathing difficulty 3 (8.3%) 6 (27.3%)
Hoarseness 1 (2.8%) 1 (4.5%)
Tremor in hands and feet 3 (8.3%) 2 (9.1%)
Trigeminal neuralgia 5(13.9%) 0
Sensory disorder 13 (36.1%) 1 (4.5%)
Paralyzed limbs 21 (58.3%) 1 (4.5%)
Amyotrophy 11 (30.6%) 0
Incontinence 3 (8.3%) 0
Increased tendon reflexes 17 (47.2%) 1 (4.5%)
Numbness in hands and feet 26 (72.2%) 14 (63.6%)

3.3 MRI scan of skull and cervical spine

Table 3.9 Degree of tonsillar herniation




Degree of tonsillar herniation (mm) N;:tlil:;:f Pg:c(ﬁ/r;a

<5 4 8,7

6—10 15 32,6

—20 22 47,8

> 20 5 10,9

Total 46 100%
Average 13.2 £ 6.4 (4 - 27 mm)

Table 3.10 Size of posterior cranial fossa of 62 normal people
Index Average Star.ldz.lrd Min Max
results deviation

Age 33,6 11,8 6 76

Height of occipital bone (mm) 44,5 4,4 35 53

Length of petroclival groove 44 4 3,6 39 59

(mm)

Diameter of foramen magnum 34,6 3,04 29 42

(mm)

a angle (degree) 95,6 7,4 82 128

Boogard's angle (degree) 115,1 6,9 93 132

Table 3.11 Comparison of size of posterior cranial fossa between patient group

and control group

Research group | Control group
Index N=23 N =62 P
Age 351+29 33.6+11.8 0,3013
Sex (male/female) 6/17 21/41 0,4935
Height of occipital bone 394+44 445 +4.4 <0.001
(mm)
Length  of  petroclival 399 +34 44.4 £3.6 <0.001
groove (mm)
Diameter of foramen 3401 £2.8 34.6 £3.04 0,1462
magnum (mm)

Table 3.12 Comparison of the slope of cerebellar tentorium and cranial base
angle between patient group and control group




Research group Control group
Index N=19 N=62 P
Age 36.5+3.01 33.6+11.8 0,17
Sex (male/female) 4/15 21/41 0,289
a angle (degree) 96.7 £ 8.8 95.6+74 0,2871
Boogard's angle 127.7 £10.2 115.1 £6.9 <0.001
(degree)
Table 3.13 Conditions of syringomyelia
Group N (%) Average age Min Max
With 36(62.1) | 35.5+122 12 59
syringomyelia
Without 22(37.9) | 30.1+14.2 6 56
syringomyelia
P 0,0664
Table 3.14 Position of syrinx

Position Number of patients Percentage (%)

Cervical syrinx 16 44.4%

Cervical and thoracic 20 55.6%

Syrinx

Total 36 100%

Table 3.15 Conditions of kyphosis and scoliosis

Kyphosis and scoliosis N Average age
Yes 6 25+11.8
No 52 344+ 132

Table 3.16 Conditions of ventricular dilatation

Ventricular dilatation N Average age
Yes 6 32+13.7
No 52 33.6+ 134

3.5 Surgical treatment

Table 3.17 Percentage of surgical method

. Number of | Percentage
Surgical methods patients (%)
Decompression of foramen magnum and 58 100%
posterior arch of C1




Cerebral membrane plastic surgery using 57 98.3%
musculoaponeurotic tissue
Opening arachnoid mater and burning 29 50%
cerebellar tonsil
Syrinx drainage 11 19%
Ventriculoperitoneal shunt 1 1.7%
Using bioadhesive 24 41.4%
Table 3.18 Percentage of post-op complications
Complication Number of patients Percentage %
CSF leakage 3 50%
Meningitis 0 0
Infections 3 50%
Haematoma after surgery 0 0
Total 6 100%

3.6 Results of surgical treatment

Table 3.19 Results of surgical treatment according to CCOS

CCOS score Number of patients Percentage (%)
13-16 45 84,9

9-12 7 13,2

4-8 1 1,9

Total 53 100

Table 3.20 Relevance between surgical outcomes and patient's age

CCOS score
Group 13-16 9-12 4-8 Total
< 18 years old 8 (88.9%) | 1(11.1%) 0 9 (100%)
> 18 years old 37 (84.1%) | 6 (13.6%) | 1(2.3%) | 44 (100%)

Table 3.21 Relevance between surgical outcomes and syringomyelia condition

COS score
Group 13-16 9-12 4-8 Total
With syringomyelia 28 (82.4%) | 6 (17.6%) 0 34 (100%)
Without syringomyelia | 17 (89.5%) | 1(5.3%) | 1(5.3%) | 19 (100%)

Table 3.22 Relevance between outcomes and time of symptom emergence




ime of symptom
emergence <12 13-60 | 61-120 | >120 | Percentage
CCOS rati months | months | months | months %
13-16 14(73.7) | 15(88.2) | 12(92.3) | 4(100) | 45(84.9)
9-12 421.1) | 2(11.8) | 1(7.7) 0(0) 7(13.2)
4-8 1(5.3) 0(0) 0(0) 0(0) 1(1.9)
Total 19(100) | 17(100) | 13(100) | 4(100) 53(100)

Table 3.23 Surgical outcomes of patient group with kyphosis/scoliosis

CCOS result Number of patients Percentage %
13-16 5 83,3

9-12 1 16,7

4-8 0 0

Total 6 100

Table 3.24 Surgical outcomes of patient group with ventricular dilatation

CCOS result Number of patients Percentage %
13-16 4 66,7
9-12 1 16,7
4-8 1 16,6
Total 6 100

Table 3.25 CCOS results of pain symptoms in groups with and without

syringomyelia

Pain With Without Percentage

syringomyelia | syringomyelia %
1 0(0) 1(5.26) 1(1.9)
2 0(0) 0(0) 0(0)
3 14(41.2) 9(47.37) 23(43.4)
4 20(58.8) 9(47.37) 29(54.7)
Total 34(100) 19(100) 53(100)
Average score 3.5 £0.6 score

Table 3.26 CCOS results of patient group with pain symptom according to age

Pain

<18 years old

>18 years old

Percentage %

1

0(0)

1(2.3)

1(1.9)




2 0(0) 0(0) 0(0)

3 1(11.1) 22(50) 23(43.4)

4 8(88.9) 21(47.7) 29(54.7)

Total 9(100) 44(100) 53(100)

Table 3.27 CCOS results of nonpain symptoms in groups with and without
syringomyelia

Not due to pain C6 rong tity Without Percentage
syringomyelia Y%

1 1(2.9) 2(10.5) 3(5.7)

2 10(29.4) 0(0) 10(18.9)

3 15(44.1) 8(42.1) 23(43.4)

4 8(23.5) 9(47.4) 17(32.1)

Total 34(100) 19(100) 53(100)

Average score 3.02 £ 0.87 scores

Table 3.28 CCOS results of patient group with nonpain symptom according to

age

Nonpain <18 years old > 18 years | Percentage

old %

1 0(0) 3(6.8) 3(5.7)

2 1(11.1) 9(20.5) 10(18.9)

3 2(22.2) 21(47.7) 23(43.4)

4 6(66.7) 11(25) 17(32.1)

Total 9(100) 44(100) 53(100)
Table 3.29 CCOS results of functions in groups with and without syringomyelia
Functionality With Without Percentage

syringomyelia | syringomyelia %
1 1(2.9) 1(5.2) 2 (3.8)
2 1(2.9) 1(5.3) 2(3.8)
3 12 (35.3) 1(5.3) 13 (24.5)
4 20 (58.8) 16 (84.2) 36 (67.9)
Total 34(100) 19(100) 53(100)
Average score 3.57 £ 0. 75 scores

Table 3.30 Results of functionality group according to age

Functionality <18 years old >18 years old Percentage %

1 0(0) 2(4.5) 2(3.8)




2 1(11.1) 1(2.3) 2(3.8)

3 0(0) 13(29.5) 13(24.5)
4 8(88.9) 28(63.6) 36(67.9)
Total 9(100) 44(100) 53(100)

CHAPTER IV: DISCUSSION

4.1 General characteristics of research subjects: Among our 58 patients (Table
3.1), 53.5% are 18-39 years old; over 80% are over 18 years old (84.5%) and 2
patients are under 10 years old. The average age is 33.5 years old (6-59 years old).
This is similar to other research, such as research of Tran Ngoc Hoang Anh in which
96% of patients are over 18 years old. Average age in research of Klekamp is 40
years old, of Milhoarat is 35.9 years old, of Levy is 41 years old and of Parker is
38.5 years old. Patient group with syringomyelia often has older age than that of
patient group without syringomyelia, and the disease is rarely found at patient group
of under 10 years old. The age at which symptoms emerge is 29.5 years old. The
ratio of females/males 1s 3/1, similar to other research in which there are more female
subjects than male ones, such as research of Tran Hoang Ngoc Anh: 1.46/1; of
Milhoarat: 3/1; of Klekamp: 1.5/1 or of Parker: 2.6/1. Commonly encountered past
medical history of trauma is 10.3%. Time of diagnosis is often prolonged, averagely
49.8 months. 63.2% of patients are diagnosed after 1 year and 31.6% are diagnosed
after 5 years (Table 3.4).

4.2 Diagnosis of Chiari Type I Malformation

4.2.1 Clinical diagnosis: To date, CM-I is still considered a rare congenital
malformation with often asymptomatic emergence. The disease progresses silently,
and symptoms only emerge when there are signs of nerve compression.
Nevertheless, symptoms are often not very clear and just transient. Characteristics
of symptoms are also very diverse and not specific, encountered at many specialties.
In our research (Table 3.6), there are 89.7% of patients with suboccipital headache,
the pain spreads to the top of the head or down to both shoulders. The pain occurs
when they suddenly change posture, or increases when they exercise or cough. Many
patients receiving medication have the pain reduced, but symptoms quickly returned.
The patient group without syringomyelia (100%) often encounter this more than the
group with syringomyelia (83.3%) Next is the numbness of hands and feet,
accounting for 69% of patients. The signs manifest according to centrifugal
mechanism: from top to bottom, from the lower end to the upper end of limbs.
Valsalva maneuver is positive in 46.6% of patients; which is a symptom relating to
the flow of CSF through foramen magnum. According to Alperin, this technique
produces result of positive in 63.5% of patients. Symptoms of vision disorder include
eye socket pain, dazzled vision, and photophobia, encountered in 8.6% of patients.
Posterior fossa compression syndrome is commonly encountered, including



dizziness, vertigo, nausea, and balance disorder, tinnitus and ear pain, encountered
in 77.5% of patients. This is similar to the percentage in Milhorat's research, which
1s 74%. Symptoms of brain stem compression and signs of cranial nerves include
swallowing difficulty, breathing difficulty during sleep, hoarseness, tremor in hands
and feet and semi-facial cramps, encountered in 37.5% of patients. Symptoms of
spinal cord dysfunction are more commonly encountered in patient group with
syringomyelia. They include sensory disorder, lack of muscle strength in hands and
feet, amyotrophy, increased tendon reflexes and incontinence. In our research, in
patient group with syringomyelia, 36.1% have sensory disorder, 58.3% lack muscle
strength in hands and feet, 30.6% have amyotrophy of arms and legs, 47.2% have
increased tendon reflexes and 8.3% have incontinence; in patient group without
syringomyelia, only 4.5% have sensory disorder, 4.5% lack muscle strength in hands
and feet, 4.5% have Increased tendon reflexes, and no cases of amyotrophy or
incontinence. Milhorat found that 94% of symptoms of spinal cord dysfunction are
in patient groups with syringomyelia, and 66% are in group without syringomyelia
(Table 3.7 and Table 3.8).

4.2.2 Diagnostic imaging

4.2.2.1 MRI scan of skull and spine:

Most research authors around the world researching CM-I use MRI scan of
skull to diagnose and evaluate conditions of posterior fossa. All of our patients are
taken MRI scan of skull and/or cervical spine pre-op. All 58 patients (100%) show
large pool of CSF in posterior fossa being compressed. Tonsillar herniation is found
in 46 patients (79.31%), average is 13.2mm; the least is 4mm downward and the
most is 27mm downward. In which, 58.7% of patients have cerebellar tonsil moved
down more than 10mm and 10.9% have it moved down more than 20mm (Table
3.9). This proves that the disease has long progression and diagnosis is often late.
Aydin showed that 100% patients have large pool of CSF in posterior fossa
compressed and tonsillar herniation of averagely 12.6mm (from 5 to 38 mm).
Milhorat also presented the result of 100% of patients with compressed large pool
of CSF in posterior fossa and tonsil moving downward by averagely 9.8mm. Bao's
research on 127 patients with CM-I and accompanying syringomyelia showed that
the degree of tonsillar herniation is averagely 9.37 mm (from 3 to 14 mm).
Comparing to our results, the degree of tonsillar herniation is higher, showing that
diagnosis is still late and knowledge of CM-I is still limited. Our research also has
comparison of measurements of posterior cranial fossa between patient group and
control group of 62 people (Table 3.11 and Table 3.12), in which there is no
difference in terms of age and sex ratio (p>0.05). The height of occipital bone and
length of petroclival groove decrease in patient group with CM-I (p<0.001). Cranial
base angle (Boogard's angle) increases (p<0.001). Anterior-posterior diameter of
foramen magnum is smaller, but has no statistical significance (p>0.05), or the slope



of cerebellar tentorium is bigger, but also has not statistical significance (p>0.05).
Other research of Milhorat also showed that there is a decrease in terms of size and
volume of the entire posterior cranial fossa, but there is no change in the volume of
brain structure comparing between patient group with CM-I and control group.
Similarly, Aydin also found that anterior-posterior diameter of foramen magnum in
patient group will be wider than normal. Dufton had compared between 81 patients
with CM-I and 107 cases without malformation, without age and sex difference. The
result obtain is that degree of tonsillar herniation corresponds to the reduction of
petroclival groove's length, while anterior-posterior diameter of foramen magnum
and Boogard's angle increase. Hwang commented that in patient group, posterior
fossa is narrowed and has funnel shape. That proves the common viewpoint of
hypoplasia in bone structures forming posterior cranial fossa being the main reason
of tonsillar herniation in patients with CM-I, while the development of nervous
structure is still normal. Therefore, performing decompression surgery on the skull
1S necessary.

- Syringomyelia is often found in patients with CM-I, due to obstruction of
CSF flow in subarachnoid space through posterior fossa and foramen magnum
region. Out of our 58 patients, there are 36 cases with syringomyelia (62.1%), mostly
have syrinx in both neck and chest (55.6%) (Table 3.13 and Table 3.14). The
percentage in Aydin's research is 76.7%, in Milhorat's research is 65.4%.

- Among 58 patients, there are 4 cases (6.9%) with tonsillar herniation of less
than Smm, but with typical clinical symptoms of CM-I. 3 out of 4 patients (75%)
have syringomyelia. Similarly, Milhorat's research on 364 patients with CM-I found
that 32 cases (9%) have tonsillar herniation of less than Smm with manifestation of
clinical symptoms, and 17 patients (53%) with syringomyelia. It can be seen that
syringomyelia does not depend on the degree of tonsillar herniation, but due to
obstruction of CSF flow at craniocervical junction. Therefore, duraplasty or
expansion of large pool of CSF in posterior fossa is very important in treating CM-
L.

- Kyphosis and scoliosis are also signed encountered in patients with CM-I,
accounting for 15% to 50%, especially in patients of young age. Kyphosis and
scoliosis often accompany syringomyelia. For the manifestation of kyphosis and
scoliosis in patients with CM-I, with or without clinical symptoms, indication of
intervention by decompression surgery of posterior fossa and craniocervical junction
is necessary and should be done early. Especially in patients of young age, the
condition is yet to be severe and post-op recovery is also better. In our research
(Table 3.15), there are 6 patients with kyphosis and/or scoliosis (10.3%), with
average age of 25 = 11.8. In which, 5 patients have syringomyelia (83.3%) Milhorat
conducted research on 364 patients with CM-I, in which 152 cases (41.8%) have
kyphosis/scoliosis accompanied, among which 117 patients (nearly 80%) have



syringomyelia. Researchers all agree that, for patients with CM-I accompanied by
kyphosis/scoliosis, decompression surgery of posterior fossa and craniocervical
junction should be indicated soon, followed by the surgery to fix kyphosis/scoliosis
at least 6 months later, depending on the progression of kyphosis/scoliosis. Only 1
out of out 6 patients has surgery to fix kyphosis/scoliosis performed 9 months after
decompression of foramen magnum.

- CM accompanied by ventricular dilatation has been mentioned for a very
long time. To date, in terms of pathophysiology, there are still many different
viewpoints of the cause of this condition, possibily due to congestion or obstruction
of CSF flow through foramen magnum. The rate of ventricular dilatation in patients
with CM-I is about 0-9.6% and is often accompanied by syringomyelia. Indication
of decompression surgery of posterior fossa and craniocervical junction should be
given early; indication of ventriculoperitoneal shunt or endoscopic third
ventriculostomy will depend on progression of ventricular dilatation. In our research,
6 patients have ventricular dilatation (10.3%), in which 1 needs ventriculoperitoneal
shunt (Table 3.16).

4.3 Surgical treatment for Chiari Type I Malformation

4.3.1 Indication of surgery: We select the early surgical intervention for patients
with CM-I when: there are signs of clinical symptoms, combining with images of
MRI scan showing tonsillar herniation through foramen magnum of 3mm and up.
4.3.2 Surgical treatment for CM-I. our first choice of surgical treatment is
decompression of posterior cranial fossa and craniocervical junction, and duraplasty
using musculoaponeurotic tissue. We have opened skull of 58 patients (100%),
performed plastic surgery for dural expansion using musculoaponeurotic tissue for
57 patients (98.28%), opened arachnoid mater and burned cerebellar tonsil for 29
patients (50%), placed ventriculoperitoneal shunt for 1 patient (1.72%). There is 1
patient whose dura mater cannot be expanded and performed plastic surgery due to
lots of residue of venous sinuses in posterior fossa region (Table 3.17). We only
burned the cerebellar tonsil using bipolar surgical instrument for patients with very
low tonsillar herniation, compressing large pool of CSF in posterior fossa. The use
of musculoaponeurotic tissue of patients for plastic surgery to expand dura mater
will help the incision to heal better, avoiding rejections after surgery. Gurbuz
conducted research on 39 patients with CM-I with or without syringomyelia who
underwent decompression of foramen magnum, in which 18 cases did not receive
plastic surgery and 21 cases received duraplasty. Surgical outcomes of the 2 groups
do not differ from each other; however, in patient groups with clinical symptoms
progressing for under 3 years, plastic surgery outcome is better and condition of
syringomyelia is reduced more than in the group without plastic surgery. In patients
with cerebellar tonsil moving down more than 10mm, surgical outcomes are also
better in the group with duraplasty. In our research, the average degree of tonsillar



herniation is 13.2 mm, so all patients received duraplasty. Erdogan also proved that
there is no difference in terms of outcomes between 2 groups; however, the
expansion of large pool of CSF is better in the group with duraplasty. The author
recommends that plastic surgery should be performed if there are less risks involved.
4.3.3 Surgical treatment for CM-I with syringomyelia: Until now, doctors still
haven't reached an agreement regarding surgical method for this condition.
However, decompression of posterior fossa and craniocervical junction with
duraplasty, and maybe burning or cutting off part of cerebellar tonsil, are considered
effective. Among our 36 patients with CM-I accompanied by syringomyelia, plastic
surgery for expansion of dura mater using musculoaponeurotic tissue, opening of
arachnoid mater and burning of cerebellar tonsil are performed in addition to
decompression of skull and posterior arch of C1. We have performed the drainage
of cervical syrinx to subarachnoid space on 11 patients (30.6%) with large syrinx,
syrinx ratio of more than 50% in both neck and chest, and clear clinical symptoms
of spinal cord compression. The syrinx drainage procedure is performed under
surgical microscope, using 5 linen threads in order to create and maintain a tunnel
from the syrinx to subarachnoid space. The outcomes in 8 patients (72.7%) are good
with CCOS score from 13 to 16; the remaining 3 patients (27.3%) show no changes.
4.3.4 Complications after surgery:

Among our 58 patients with CM-I who had surgery (Table 3.18), there are 6
patients (10.4%) with complications. In which, 3 patients (5.2%) have CSF leak and
need surgery to patch the leak, 2 out of them are under 10 years old. It is possible
that because the patients are too young, their musculoaponeurotic tissues are little,
so that the patch is stretched too much, making it harder for the incision to heal.
After re-performing surgery, all patients are stable. For the rest 3 patients who have
incision infections, after receiving broad-spectrum antibiotic treatment according to
antibiotic diagram, they have all recovered and do not require re-surgery. In our
research, there are no patients with complications of bleeding or death after surgery.
4.4 Results of surgical treatment

Re-examination are performed on 53 patients (91.4%) at averagely 26.15
months after surgery, in which 45 cases (84.9%) have good results; 7 cases (13.2%)
have no changes and 1 case (1.9%) has bad results (Table 3.19).

- The symptom group due to pain is commonly encountered in patients with
CM-I is also the symptom group with early manifestation or is the reason why
patients visit doctors. A large number of patients of this group also quickly recover
from symptoms. The average CCOS score of this group is 3.5; in which 54.7% of
patients fully recover from pain without needing medication. 43.4% of patients
occasionally experience mild symptoms. More severe symptoms are experienced by
only 1.9% of patients, who need to be hospitalized and constantly use painkillers.
On the other hand, good results are obtained from patient group with syringomyelia



or under 18 years old: 58.8% of patients with syringomyelia and 88.9% of patients
under 18 years old fully recover from symptoms; only 41.2% and 11.1% of
respective groups have CCOS score of 3; and there are no cases with bad result. In
Furtado's evaluation of 20 patients under 18 years old with CM-I who received
decompression surgery, 80% recovered from pain symptoms. In patient group
without syringomyelia and over 18 years old, good results are 94.74% and 97.7%,
respectively; and bad results are 5.26% and 2.3%, respectively.

- The patient group with non-pain symptoms often has slower and less
recovery, with average CCOS score of 3.02. The results are: 32.1% fully recover
from symptoms; 43.4% with reduced symptoms; 18.9% with no changes; and 5.7%
with more severe symptoms. On the other hand, the patient group without
syringomyelia and under 18 years old has better results. For example, 47.4% of
patients without syringomyelia have good results; 42.1% have CCOS score of 3;
only 10.5% have bad results. On the contrary, in patient group with syringomyelia,
only 23.5% have good results; 44.1% have CCOS score of 3; 29.4% with no changes
and 2.9% have bad results. In patient group of under 18 years old, 66.7% have good
results; 22.2% have CCOS score of 3; 11.1% with no changes and no patients have
bad results. In contrast, in patient group of over 18 years old, only 25% have good
results; 47.7% have CCOS score of 3; 20.5% with no changes and 6.8% have bad
results.

- The symptom group of functionality also have good recovery with average
CCOS of 3.6. Results show that 67.9% of patients have resumed their daily activities
in a completely normal manner. 24.5% of them can do more than 50% of daily
works; 3.8% can do under 50% of daily works, and 3.8% need helps. The recovery
of patient group without syringomyelia and under 18 years old is better than that of
patient group with syringomyelia and over 18 years old.

- The above results show that when patients with CM-I haven't had
syringomyelia, their ability to recover from the disease is better than when
syringomyelia has been presented. Similarly, if patients are diagnosed and receive
surgery early, the chance of recovery is better than cases in late stage.

4.5 MRI scan after surgery

We have taken MRI scan after surgery for re-examination of 35 patients with
CM-1 (66%). In which, 15 patients have MRI scan of skull (42.9%), 15 patients have
MRI scan of cervical spine (42.9%) and 5 patients have MRI scan of both skull and
cervical spine. Images of 34 patients (97.1%) show large pool of CSF appears in
posterior fossa and expands further comparing to before surgery; cerebellar tonsil
changes shape from pointy ends to round ends and moves upwards. Among 34
patients with CM-I accompanied by syringomyelia, 20 have MRI scan of cervical
spine for examination after surgery (58.8%). Results show that 18 patients (90%)
have syrinx size reduced, the remaining 2 patients (10%) have no changes. In group



of 11 patients with CM-I accompanied by syringomyelia who had syrinx drainage
performed, 6 patients have MRI scan of cervical spine for examination after surgery
(54.5%). Results show that 5 patients (83.5%) have syrinx size reduced and 1
patients with no changes in terms of syrinx size (16.5%).

4.6 Prognostic factors

Age is a factor affecting treatment results, the older the patient gets, the poorer
the results are obtained. Among 9 patients under 18 years old who are re-examined,
88.9% have good results and 11.1% have no changes, and no cases have bad results.
On the other hand, among 44 patients over 18 years who are re-examined, 84.1%
have good results, 13.6% have no changes, and 2.3% have bad results.

Clinical conditions and symptoms before surgery are also important factors.
Patients are easier to recover from pain symptoms in a larger number than from non-
pain symptoms. The patient group without syringomyelia recovers better than the
group with syringomyelia. Indeed, in 34 patients without syringomyelia who are re-
examined, 89.5% have good results; 5.3% have no changes and 5.2% have bad
results. On the other hand, in the patient group with syringomyelia, 82.4% have good
results and 17.6% have no changes.

Time of diagnosis is also a factor affecting surgical outcomes. Patients with
CM-I who are diagnosed and receive surgery early will have better results and
recover quicker than patients in late stage.

CONCLUSION

Through researching diagnosis and surgical treatment of 58 patients with CM-
I and monitoring in averagely 26.15 months after surgery, the following conclusions
are drawn:
1. Diagnosis
1.1 Clinical diagnosis

89.7% of cases show signs of suboccipital headache, the pain spreads up to
the top of the head, down to the neck and both shoulders. 69% of patients have
numbness of hand and feet. Valsalva maneuver is performed with 46.6% and 84.5%
cases of over 18 years old. The average age is 33.5 years old. The ratio of
females/males is 3/1. The average time of diagnosis is 49.8 months. 29.3% of
patients are diagnosed with different diseases and receive long internal medicine
treatment before surgery.
1.2. Subclinical diagnosis

MRI scan of skull and/or cervical spine is the main method of diagnosis,
clearly showing 100% of patients with CM-I with herniation of cerebellar tonsil
through foramen magnum to cervical canal. 100% of images show that large pool of
CSF in posterior fossa is compressed or disappears. The size of posterior cranial
fossa is narrowed with funnel shape, the length of petroclival groove and the height



of occipital bone are reduced, and Boogard's angle is expanded. The average degree
of tonsillar herniation is 13.2 mm; 58.7% of patients have herniation of more than
10 mm. 62.1% of patients have syringomyelia accompanied. 36 patients (62.1%)
have syringomyelia accompanied. 6 patients (10.3%) have kyphosis/scoliosis. 6
patients (10.3%) have ventricular dilatation.

2. Surgical Treatment

2.1. Indication of surgery

All patients have manifestation of clinical symptoms, and tonsillar herniation
through foramen magnum from 4mm and up shown on MRI images.
2.2 Surgical methods

Decompression of posterior cranial fossa and cutting of posterior arch of C1
along with duraplasty using musculoaponeurotic tissue are effective methods to re-
establish the flow of CSF through craniocervical junction region. There are 11
patients (18.97%) who have syrinx drained to subarachnoid space and 24 cases
(41.38%) using bioadhesive to cover the patch on dura mater.

3. Results of surgical treatment

91.4% of patients are monitored and re-examined after surgery; time of
monitoring after surgery is 1-50 months. Among them, 84.9% of patients have good
clinical results, 13.2% have no changes and 1.9% have bad results.

MRI scan of skull and/or cervical spine for re-examination after surgery is
done with 66% of patients, in which 19 cases have good results, 10 cases have syrinx
size reduced, 5 cases still have syrinx and 1 case still has ventricular dilatation.

There is no case of bleeding during and after surgery.

There is no patient's death during the period of monitoring after surgery.

RECOMMENDATIONS

CM-I is a congenital malformation commonly encountered in females, found
in the age range of 20-30 years old, fundamentally characterized by the herniation
of cerebellar tonsil through foramen magnum downwards cervical canal. The disease
is often accompanied by syringomyelia. Its clinical symptoms are often atypical,
diverse and encountered by many specialties. Therefore, when encountering cases
with prolonged suboccipital headache, especially when the symptoms increase when
exercising or changing posture, we need to closely examine and indicate MRI scan
of skull and/or cervical spine, focusing on the craniocervical junction region in order
to avoid omission, long internal medicine treatment and also to help the patient to
be diagnosed earlier.

Decompression surgery of posterior fossa and craniocervical junction is a safe
treatment which should be performed early.






