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[HE] BH - b UBAb ik L2 (quadrigeminal cistern arachnoid cyst, QAC) RFIAKAUKAYILARE ., #1047
JLEE QAC I R s RIAR 720, IR S 0B (M RS KO- 3% - HE4% LI S0 R 2 15 2% Bt B g i 4
PR BE 2015 4F 1 H 22025 4F 6 H WIEIGA ) 27 6] QAC L, i Sk Mg AR {4 (magnetic resonance imaging, MRI) Flif
FHLWTZ 44 (computed tomography, CT) K215 QAC AT Evans 8%, BB M H— ek L ERIRAE . 1R 2Ek
B, FARBHMBUGHHN . &R - 27 BBILFR 0 d~150 A, FHa AEH R 1.08:1, ARETQAC H i AKF k34 402
(15022, 138478) mm’, H1{i Evans#54040.29 (0.24, 0.48). Hrf 1261 FTAEWR, 276 AWRLIT; 15 BIFALEG P&
W, dhiE . WU T RRSBE B AR, 26 AR Lo 27 BIEE LI T T 33k FAR, Hp 1ikFAR 2240, 2IKFAR
a5, 3IFAR1Hl. NEEFHEREREAR (endoscopic fenestration, EF) ., EF A N A == K& #EAR (endoscopic third
ventriculostomy, ETV). %@ 4R (ventriculoperitoneal shunt, VP) [T REMKIK N 15.8%. 40.0% 0. LT
ARFEH18.5%, Hrre HIRLIT B ITEZ R T ARMMRE S . 2768 LB 34 H~104F, 88.9% M JJLARG 34~ H QAC
IRFIH BAR /N, 92.3% MR JLIGIR KRB B I7F: . REBEF, EF+ETV X VP FARZ RS ESR . RJF 124 H 244
H 9 QAC A BUIE AL K Evans 45 U (L BoA — 5 22 5%, AR HT QAC K F1>50 000 mm’ i L F 3 45 45 B 1] T 748/
518 - QACHY R AL I 22 5, AT LU B bE B AR B & AR . AR FIAE R Z 18] /T B B — ARG . QAC
FFARREM, FATHEE, KGR QACIKIBI 4/, MR RN, HAKLKIWEF, EF+ETV fl VP T RZ[H
HAIPZES, AT QAC R KM B LK IS 7] BE B 4
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[Abstract] Objective- To quantify the volume of quadrigeminal cistern arachnoid cysts (QACs) and hydrocephalus indicators, and
analyze the clinical features of QACs in children and the efficacy of different surgical techniques, with the goal of improving
understanding, diagnosis, and treatment of this condition. Methods* A retrospective analysis was conducted on 27 pediatric patients
with QACs treated at Xinhua Hospital, Shanghai Jiao Tong University School of Medicine, between January 2015 and June 2025.
The volume of QACs and the Evans index were calculated by using cranial magnetic resonance imaging (MRI) and computed
tomography (CT). Clinical data, including demographics, symptoms/signs, imaging findings, surgical procedures, and follow-up
outcomes, were reviewed. Results:The cohort (age range: 0 d— 150 months; male-to-female ratio: 1.08 : 1) had a median
preoperative QAC volume of 34 402 (15 022, 138 478) mm?® and a median Evans index of 0.29 (0.24, 0.48). Among the cases,
twelve were asymptomatic and were predominantly infants under 6 months of age, whereas fifteen symptomatic cases—presenting
with intracranial hypertension, seizures, limb weakness, or frequent blinking—were mostly older than 6 months. A total of 33
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surgeries were performed (one surgery: 22 cases; two surgeries: 4 cases; three surgeries: 1 case). Reoperation rates were 15.8% for
endoscopic fenestration (EF), 40.0% for EF combined with endoscopic third ventriculostomy (ETV), and 0 for ventriculoperitoneal
shunt (VP). The overall reoperation rate was 18.5%, with infants under 6 months having a higher probability of requiring repeat

surgeries. During follow-up, 88.9% of patients showed significant QAC volume reduction at 3 months postoperatively, and 92.3%

exhibited clinical improvement. No efficacy differences were found among EF, EF+ETV, and VP procedures to date. Patients with

larger preoperative QACs (=50 000 mm?) showed more pronounced reductions in QAC volume and Evans index at 12 and 24
months postoperatively. Conclusion:QACs exhibit no gender predilection and may present with limb weakness or frequent

blinking as initial symptoms. Age and symptoms may be correlated. Surgical outcomes are favorable, with low reoperation rates,

significant short-term volume reduction, and symptom resolution. No difference in efficacy is observed among EF, EF+ETV, and VP

procedures. Larger QACs are associated with a better long-term prognosis.

[Key words] quadrigeminal cistern arachnoid cyst (QAC); quantitative analysis; clinical manifestation; surgical outcome; child
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KA MRTFI AL ZF94 (computed tomography,
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KFR 42284 (www.r-project.org) 47845
AT Tl TE R LA ]y 2555 e R, R
ks AT, R (R B0 HE T 2 2 (R LB 5 AN
B IR E R R, RIM (Q,, 0,) #1741t
ik, 22410 I ECR AES 506 % (Mann-Whitney U
Ko ), 3 2H 08 e 4R A Kruskal-Wallis H K35, F 5
P LBk ] Bonferroni K 56 . EPEGERLE R n (%)
IR, 2 0] HBER R g0 SO IR ABE R 0 . ARG 4y
B>k H Spearman Bk AH /3T vk . MR REL (Ir) 1Y
A X E P n HHOCHR JE, Horp 0.3<)r|<0.5 ARG,
0.5<|r[<0.7 HHEEMISE, |r[20.7 NEEMR ., HFAR
T3, X F WA H ARG 24 4 H
Evans f8 8%k, RS 5 K 330 AE 40 #1 (post-hoc
power analysis) , i FH pwr 01153 78 S /i A A i 4544
T B9 B Cohen's d . 80% K 16 R BE T 19 e /N 1l K
M2 % (minimum detectable effect, MDE) ., 567K
HEBCE N a=0.05, KU, P<0.05Fm 25 H.
Baiterm L.
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27 B L2 Wi 4E 4 R 0 d~150 4~ A, (i
0 d, PRI 120 A, IR S RE IR 2 6
HAMXYE (r=043, E1A). IIAERGBIS, H
1441, 2136, B NE R 1.08:1. QAC &l
8 A —: 51.9% BB IJLEA 14 QAC, 63.0% [1)
QAC FIZEff 2 PUZ (R4, DL 50 000 mm’ K5, £
¥ QAC TRF/INT 50 000 mm®, b 7 & FH K 34 402
(15 022, 138 478) mm’, ' { Evans 1§ (N 0.29
(0.24, 0.48).
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EF+ETV FAR 3%, VPFAR3F; 3FMFARIHTF AR
RAKIK N 15.8% . 40.0% F1 0. EF FARAFEF+ETV F
REJFHFRR N 20.8%, BHFRRNI185%. <6
W20 5 >6 H W1 Z [ i i F AR 22 7 B A gt
B (P=0.010, 1), FIHEEEHITZRFARIM
R Q@2 M 3WFAR, 46T T 2IRFARMER
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2.3.83 BEXARFEIFRAE AEHRAREIFRAEE 76
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Note: A. Correlation analysis of various indicators. Moderate correlations (0.5<|rs|<0.7) were observed between cyst volume and cyst count (7.=0.54),
as well as between cyst volume and cyst location (r=0.62). Weak correlations (0.3<|r,|<0.5) were identified between clinical symptoms and patient age
(r=0.43), cyst location and age (=—0.48), Evans index and cyst count (=0.41), and Evans index and cyst volume (7=0.45). B. Postoperative changes
in cyst volume at the 3-month follow-up. Among in the 27 pediatric cases, the absolute value of change rate in cyst volume ranged from 0.004 to 1.810,
with a median change rate of 0.360. C/D. Overall change rates of cyst volume and Evans index during follow-up. Panels C and D depict the overall
change rates of cyst volume and Evans index at the 3-, 12-, and 24-month postoperative follow-ups. The change rate of cyst volume was greatest at 3
months and subsequently declined. In contrast, the change rate of the Evans index was most pronounced at 24 months. E/F. Longitudinal changes in
cyst volume and Evans index in 8 cases after initial surgery. Panels E and F illustrate the longitudinal changes in cyst volume and Evans index
preoperatively and at 3, 12, and 24 months postoperatively in 8 patients who underwent initial surgery. The trends for both metrics were concordant
across all 8 cases. A marked reduction was observed in 2 cases (ID 6, 12), relative stability in 4 cases (ID 14, 15, 18, 21), and a notable increase in 2
cases (ID 8, 10). T1—preoperatively; T2, T3, and T4—3, 12, and 24 months postoperatively, respectively.
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Fig1 Analysis of clinical characteristics and treatment outcomes
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Tab 1 Comparison of clinical characteristics between the two age groups (<6 months and >6 months)
Item Total (n=27) <6 month (n=12) >6 month (n=15) P value
Age of diagnosis/month 0(0,47) 0 (0, 0) 35(7, 112) 0.002
Age of treatment/month 12 (5, 48) 5(3,6) 36 (13, 112) 0.001
Gender/n(%) 1.000
Female 13 (48.1) 6 (50.0) 7 (46.7)
Male 14 (51.9) 6 (50.0) 8(53.3)
Symptom/n(%) 0.014
Yes 15 (55.6) 3(25.0) 12 (80.0)
No 12 (44.4) 9 (75.0) 3(20.0)
Number of QAC/n(%) 0.745
1 14 (51.9) 6 (50.0) 8(53.3)
2 10 (37.0) 4(33.3) 6 (40.0)
3 3(11.1) 2(16.7) 1(6.7)
Location of QAC/n(%) 1.000
Inside the quadrigeminal cistern 10 (37.0) 4(33.3) 6 (40.0)
Outside the quadrigeminal cistern 17 (63.0) 8 (66.7) 9 (60.0)
Number of surgery/n(%) 0.010
1 22 (81.5) 7(58.3) 15 (100.0)
2 4(14.8) 4(33.3) 0(0.0)
3 13.7) 1(8.3) 0(0.0)
Hydrocephaly/n(%) 0.363
Yes 12 (44.4) 7(58.3) 5(33.3)
No 15 (55.6) 5(41.7) 10 (66.7)
Preoperative volume of QAC/n(%) 0.239
<50 000 mm’ 16 (59.3) 9 (75.0) 7 (46.7)
>50 000 mm’ 11 (40.7) 3(25.0) 8 (53.3)
Preoperative volume of QAC/mm’ 34402 (15022, 138 478) 33929 (15 385, 71 125) 66 260 (14 314, 146 140) 0.411
Preoperative Evans/n(%) 0.29 (0.24, 0.48) 0.30 (0.24, 0.48) 0.27 (0.24, 0.46) 0.719

T3 F5%, RIF 1240 ABE# 15 %5 11 4,
ARG 244 A BV AR 5 170 Bods 205 RN
N BFE R VTEARAL I A IR N I S B iR 2,
FATHAT T R SR I RLRE S HT FIHE L AT, 45 R R
Rl DTEE B —E S E N
FEFARTT R R34 WdL, it LTE AR R Bl i
i 8] B Evans $5 %05 QAC IR BLAs fk , Jf- K & #H EF .
EF+ETV } VP F R Z M7 8 2 R AFE G i 24 2 L
(£2), HABEEMZE, RF2410H Evans 88072 1k
B 36 R BE 0 AT 7R . EF L al PR 1] 6 9], L%
% B & Cohen’s d M 0.415, {H 35 K 56 &% GE 1L
13.3%, 80% 5 56 %4 GE N MDE 4 0.185; EF+ETV 41
AP B 1 4], okl R IR alhe ; VP A AT
9% 5] 3 #1] , Cohen’s d -0.80, ZH J5 & 4 %% GE
13.5%, MDE 40272, iR EE K T I R A A1)
80% For B AN AR, H2 78 AS 98 X H 97 400174 A 36 2K
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QAC AT HI Evans #E8UA LA, (K 1E. F).
2.42 mIRFEM  RLIRETT 23 6], Hep KRR AR
134, JesEtk 1061, 13 BATREAR B LT, RIS HER
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Tab 2 Therapeutic efficacy of three surgical approaches

Item Total EF EF+ETV VP P value
Evans index change at 3 0.477
months postoperatively/n(%) ’
Decreased 14 (51.9) 8 (42.1) 3 (60.0) 3 (100)
Increased 9(33.3) 7 (36.8) 2 (40.0) 0(0)
Unchanged 4(14.8) 4(21.1) 0(0) 0(0)
Evans index change at 12 0.515
months postoperatively/n(%) '
Decreased 6 (37.5) 3 (25.0) 1 (50.0) 2 (100)
Increased 7 (43.8) 6 (50.0) 1 (50.0) 0(0)
Unchanged 3(18.7) 3(25.0) 0(0) 0(0)
Evans index change at 24 0.105
months postoperatively/n(%) '
Decreased 6 (60.0) 2(33.3) 1 (100) 3 (100)
Increased 4 (40.0) 4(66.7) 0(0) 0(0)
Cyst volume change at 3 0,376
months postoperatively/n(%) ’
Shrunken 24 (88.9) 17 (89.5) 5 (100) 2(66.7)
Enlarging 3(11.1) 2 (10.5) 0(0) 1(33.3)
Cyst volume change at 12 0.245
months postoperatively/n(%) ’
Shrunken 12 (75.0) 10 (83.3) 1 (50.0) 1 (50.0)
Enlarging 4(25.0) 2(16.7) 1 (50.0) 1 (50.0)
Cyst volume change at 24 L
months postoperatively/n(%) ’
Shrunken 7(70.0) 4(66.7) 1 (100) 2(66.7)
Enlarging 3(30.0) 2(33.3) 0 (0) 1(33.3)
Postoperative complications/n(%) 1.000
Yes 7(25.9) 5(26.3) 1 (20.0) 1(33.3)
No 20 (74.1) 14 (73.7) 4(80.0) 2(66.7)
Note: EF—endoscopic fenestration; ETV—endoscopic third ventriculostomy; VP—ventriculoperitoneal shunt.
®3 AREIRARFH QACHEHT Evans iEHTLIFR
Tab 3  Changes in QAC volume and Evans index before and after surgery
At 3 months postoperatively At 12 months postoperatively At 24 months postoperatively
Item Preoperative
Value tvalue P value Value tvalue P value Value tvalue P value
. 0.29
Evans index (0.24, 0.48) 0.28 (0.24,0.44)  0.319 0.751 0.28 (0.25, 0.41) 0.459  0.649 0.33+0.09 0.422  0.677
3 33 456 16 982 29 020
QAC volume/mm 3.580 0.001 1.551 0.129 62 669+48 573 0.549  0.588
(15022, 138 478) (9 166, 66 872) (11 646, 63 938)
Evans index 0 0.09
- 0.03+0.08 1.889 0.070 -0.399  0.696 -0.256  0.804
change rate (-0.04, 0.14) (-0.04, 0.26)
QAC volume 0.26 0.22
- 0.36 (0.15,0.50)  2.947 0.007 0.024  0.981 -0.459  0.657
change rate (-0.02, 0.60) (-0.21,0.31)

Note: Change rate=(preoperative value— postoperative value)/preoperative value
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Tab 4 Comparison of pre- and postoperative volume, Evans index, and rates of change between different QAC volume groups

Item All
Evans
Preoperative 0.29 (0.24, 0.48)
At 3 months postoperatively 0.28 (0.24, 0.44)
At 12 months postoperatively 0.28 (0.25, 0.41)
At 24 months postoperatively 0.33+0.09
Volume of QAC
Preoperative 33456 (15 022, 138 478)
At 3 months postoperatively 16 982 (9 166, 66 872)
At 12 months postoperatively 29 020 (11 646, 63 938)
At 24 months postoperatively 62 669+48 573
Evans change rate
At 3 months postoperatively 0.03+0.08
At 12 months postoperatively 0(-0.04,0.14)
At 24 months postoperatively 0.09 (-0.04, 0.26)
Volume change rate
At 3 months postoperatively 0.36 (0.15, 0.50)
At 12 months postoperatively 0.26 (=0.02, 0.60)

At 24 months postoperatively 0.22 (-0.21, 0.31)

Note: Change rate=(preoperative value— postoperative value)/preoperative value

SERTHR B (69.2%) . FIPZEME3H (23.1%) . A
W (7.7%) . nEOF], b (5EAIE R 5y
Zf) K 92.3%; 10 FITCAEREILF, ARJFTCRER
915 (90%), PRIBENAE A IAER 1] (10%), &
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