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£0.86)mm/ (0.29 +1.14) mm, X iR £ iR 22 (0. 01 £0.09)°/(0. 18 + 0. 95) ° I X #= 47 A ] 2. 5 min/2. 0
min, £ L2 R BR GEit 2 B L (P <0.05) . B 4] OSMS Wk BEAE = 4R iR 224 (1. 28 £0. 74)mmo OSMS Mg
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Study on set-up errors in radiotherapy for head tumors based
on an optical surface monitoring system

LI Qing, LIU Fei, FU Xiu-gen, AO Yi, WU Shu-xin
(Radiotherapy Center, Tongji Hospital, Wuhan Medical College, Huazhong University of Science and Technology, Wuhan
430030, China)

Abstract: Objective To evaluate the feasibility of using an optical surface monitoring system ( OSMS) as an
auxiliary means to guide placement and monitoring in head tumor radiotherapy by comparative analysis of setup errors with
two fixation techniques. Methods 26 patients with head tumors in group A were immobilized using polyurethane foam
sealing agent pillow with closed head thermoplastic masks and 20 in group B using polyurethane foam sealing agent pillow
with open head thermoplastic masks plus an OSMS. Before treatment, a total of 178 cone beam computed-tomography
(CBCT) scans were performed after set-up in group A, and 162 scans after OSMO adjustment in group B . The obtained
CBCT images were matched with the planned CT images, and the translation and rotation setup errors along the X, Y and
7 axes were obtained. The standards of adjusting setup errors by OSMS were translation errors in three-dimensional
direction ( <1 mm) and rotation errors( <1 °). The differences between setup errors by OSMS monitoring after adjustment
and those of CBCT scanning registration were defined as the accuracy of OSMS. OSMS was used to track and monitor the

real-time setup errors of patients in the whole course of treatment, and the maximal three-dimensional vector errors, rotation
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errors and setup time were recorded during intra-fractional treatment. Results The three-dimensional vector errors of group

+

B and group A were (1.73 £0.90) mm and (2.24 £1.25) mm, the translation errors on X and Z axes were (0.04
1.00) mm/( -0.34 +£1.48) mm and (0.06 +0.86) mm/(0.29 +1.14) mm, the rotation angle errors on X axis were
(0.01° +£0.09°) and (0. 18° £0.95°), with the average setup time of 2.5 minutes and 2. 0 minutes. The differences
were all statistically significant (all P <0.05). The accuracy of OSMS in group B was (1.28 £0.74) mm in three
dimensional vector error. The maximal three-dimensional vector error was (0.71 £0.47) mm and the rotation angle error
was (0.46° £0.40°) during intra-fractional treatment. Conclusion Compared with the conventional closed mask fixation,
the open mask fixation and OSMS-assisted positioning can not only reduce the inter-fractional setup errors of head tumor
patients conveniently and effectively, but also track and monitor the intra-fractional setup errors in real time.

Keywords : Head tumor; Optical surface monitoring system; Open head thermoplastic mask; Cone beam computed
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LR I R G, AL PR AR BMI
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1% 2 5t (electronic portal imaging device, EPID ) Fl4f i H AZl(n=26) B#4l(n=20) X P
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EPID F1 CBCT 4R GE A I - 2 1E H 3% 43 Ik B 484 % 12(46.2)  11(55.0)
B2, (HANRESE I W 20k A 152 22 , O H 253 (%) 0.680  0.410
A 6 1 45 0 G2 S MW R 2 Coptical =50 OSSR
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AESMYE B AR ST, I B G £ AL FIIE T >80 21(80.8)  17(85.0)
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%% 11(42.3)  6(10.0)

V% 2(7.7) 1(0.0)
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PRIBIIENT IR 2 . B 4L E RA KM + LB
SATF AR + OSMS #E179RY7, B 4l A 4l 7
YRR 22 F I BRI T =4k iR 2, X Z
RS IR 2E K X R M R 22 (P <0.05)
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I, A RIS IR R G2 A5 &L Vi
sionRT § 14 /E W JG 23R 7 2 A%, Li 457
Mancosu 2% 43 B4 78 T OSMS H5 J& 76 = 4k 2% Bk 1%
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OSMS FE Ja A% A8 & 1) 4 5 7] ot {H OSMIS H 32 %
PR Z52m, B8 1) CBCT R B i & b B .

S 3k

(1] Bhm], m-Refh, R0 58, 4. SL2A R R R G AE ABC Y
BEERBSL]. A R 2 2k, 2018,27 (1) :89 -
93.

Zhong RM,Ye CW,Li LQ,et al. Analysis of utility of optical sur-
face imaging system for patients who received radiotherapy with ac-
tive breath control [ J ]. Chinese Journal of Radiation Oncology,
2018,27(1) :89 -93.

ViRRZE , Bk, WV, S5 SR SO AR AL 1B IE S bR AL
SR AL I R BE L [0 ] AR e~ 2k i, 2015, 24
(2):196 - 199.

Xu SK, Yao WY ,Hu J,et al. The research of accuracy immobilized

(2]

using individualized polyurethane scaling agent compared to posi-
tioning foam with standard plastics pillow in the radiotherapy of na-
sopharyngeal carcinomal J ]. Chinese Journal of Radiation Oncolo-
2y,2015,24(2) :196 - 199.

ZEPC, XU, A, A5 SRIB A CT Xk o WA PR 7 A 4oz [ 5 Ty
SRR ZE RO S UE o0 #r [ 0] AP [ B 5 WA R 8 P B 20 35

(3]

- 531 -



o [ - G A TR AR A 3

525 %

2017,23(6) :550 —554.

Li Q,Liu K,Xie HQ, et al. Analysis of setup errors detected cone
beam computed tomography using two different immobilization
techniques for nasopharyngeal carcinoma[ J]. Chin J Otorhinolar-
yngol Skull Base Surg, 2017,23(6) :550 —554.

(4] ZR, ek, 5508, 4. SRR IR o7 4300 1% 2 1 28 Ak

A ET TRGHE R CT A RTIEPERT ST ] . T 22 58k,
2017,32(8) :870 —875.
Li Q,Yin LB,Xie HQ,et al. Trends of inter-fractional setup errors
in intensity-modulated radiotherapy for nasopharyngeal carcinoma:
a prospective study based on kilovoltage cone-beam computed
tomography|[ J ]. Radiologic Practice, 2017,32(8) ;870 —875.

[5] LiG,Lovelock DM, Mechalakos J,et al. Migration from full-head
mask to “open-face” mask for immobilization of patients with head
and neck cancer[ J].J Appl Clin Med Phys,2013,14(5) :243 -
254.

[6] Moser T,Habl G,Uhl M, et al. Clinical evaluation of a laser sur-
face scanning system in 120 patients for improving daily setup ac-
curacy in fractionated radiation therapy[ J]. Int J Radiat Oncol Bi-
ol Phys,2013,85(3) :846 —853.

[7] Li G, Ballangrud A, Chan M, et al. Clinical experience with two

frameless stereotactic radiosurgery ( fSRS) systems using optical

surface imaging for motion monitoring[ J].J Appl Clin Med Phys,
2015,16(4) :149 —162.

[8] Mancosu P, Fogliata A, Stravato A, et al. Accuracy evaluation of
the optical surface monitoring system on EDGE linear accelerator in
a phantom study[ J]. Med Dosim,2016,41(2) ;172 —179.

[9] Peng JL, Kahler D, Li JG, et al. Characterization of a real-time
surface image-guided stereotactic positioning system [ J ]. Med
Phys, 2010,37(10) :5421 -5433.

[10] Walter F, Freislederer P, Belka C, et al. Evaluation of daily pa-
tient positioning for radiotherapy with a commercial 3D surface-im-
aging system ( Catalyst™ )[J]. Radiat Oncol ,2016,11(1) :154.

(ks H 391:2018 — 12 - 14)

ACEI AR 2 KX K AR, SR ST R I R
Gext Sk FR R RO P B 1R 2 (R BIF S [ ] vl ) T e 50
BlZu:,2019,25(5) :526 —532. DOIL: 10. 11798/j. issn. 1007-1520.
201905016

Cite this article as: L1 Qing, LIU Fei, FU Xiu-gen, et al. Study on
set-up errors in radiotherapy for head tumors based on an optical sur-
face monitoring system[ J |. Chin J Otorhinolaryngol Skull Base Surg,
2019, 25 (5): 526 - 532. DOI. 10. 11798/j. issn. 1007-1520.
201905016

(345 525 51)

[14] Lemiengre MB, van Driel ML, Merenstein D, et al. Antibiotics for
acute thinosinusitis in adults[ J]. Cochrane Database Syst Rev,
2018, 9:CD006089.

[15] RZEIR, 433 3k, 5K SO 20w M i Jk Jie e 7 S8 0 v o ok e
[J]. k9 50,2018 ,13 (1) :49 - 55.

Qian YY, Jin JL, Zhang WH. Progress on medical treatment of
bacterial brain abscess [ J]. Journal of Microbes and Infections,
2018,13(1) :49 -55.

[16] B, /"™, EIRFE, . B S ipe 3 # P EE S B

SLBUR T ARG f5UA G 720 T [T ] 5 S W o 51
JEAMNBFAR R ,2017,23(6) :522 - 525.
Li HL, Yan B, Wang ZL, et al. Clinical effect of lumbar cistern
drainage combined with intrathecal injection of meropenem for the
treatment of postperative intracranial infection in patients with en-
doscopic endonasal skull base surgery[ J]. Chin J Otorhinolaryngol
Skull Base Surg, 2017,23(6) :522 —525.

[17] Nathoo N, Nadvi SS, Narotam PK, et al. Brain abscess: manage-
ment and outcome analysis of a computed tomography era experi-
ence with 973 patients [ J]. World Neurosurg,2011,75(5 -6) :
716 -726.

[18] Z=F, 3240 kO T, S5 kAR 45 Fhsia ik ()], hiep s
AR RIS 2 45,2005 ,4(4) 1367 —368.

Li H, Peng H, Zhang JN, et al. Clinical diagnosis and treatment
in 45 cases of brain abscess[ J]. Chinese Journal of Neurosurgical
Disease Research,2005,4(4) :367 —368.

[19] Hamamoto Filho PT, Zanini MA. Brainstem abscess of undeter-

mined origin: microsurgical drainage and brief antibiotic therapy
[J]. Sao Paulo Med J,2014, 132(2) :121 —124.

SRA BB N PRI HLLY ] s R T
2015,42(9): 8 -9.

[20

fa

Guo ZQ,Wei XT. Operation opportunity of brain abscess[ J]. Chi-
nese Journal of Practical Medicine,2015,42(9) .8 -9.

[21] O’Sullivan MG, Statham PF, Jones PA, et al. Role of intracrani-

[

al pressure monitoring in severely head-injured patients without
signs of intracranial hypertension on initial computerized tomo-
graphy[ J].J Neurosurg,1994,80(1) :46 - 50.
[22] Su TM, Lan CM, Tsai YD, et al. Multiloculated pyogenic brain
abscess: experience in 25 patients [ J ]. Neurosurgery, 2003, 52
(5):1075 - 1080.
ZRJEL R R, PTHE R B PN 2R S A i e e o o A
FIA L BIT]. Fefblesrgeis ,2013,2(2) ;125 - 126.
Li HE, Qian J, Lu WS. Endoscopic transfrontal catheter drainage

[23

[

of frontal lobe abscess: report of one case[ J]. Translational Medi-
cine Journal ,2013,2(2) :125 - 126.
(Wi B #5:2019 -01 - 10)

R30S S ARER Y, ERETME. PN BT 20 5 T AR TR T S YR i fe e
o AT R SR 0 AR [ ] e ] A M O 5 A1 ) 2% 5, 2019, 25
(5) :522 -525,532. DOI:10. 11798/j. issn. 1007-1520. 201905015

Cite this article as : XU Ming-hong, QIU Qian-hui. Clinical analysis of
transnasal endoscopic surgical treatment of nasogenic brain abscess with
literature review[ J]. Chin J Otorhinolaryngol Skull Base Surg, 2019,
25(5) :522 -525,532. DOI:10. 11798/j. issn. 1007-1520. 201905015

- 532 -





