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[Abstract] Objective To discuss the strategy for cervical dumbbell-shaped tumors and develop a
proposal for individualized therapy. Methods and Results Total 32 patients with cervical dumbbell -
shaped tumors were recruited from The First Affiliated Hospital of Anhui Medical University from March
2017 to March 2022. All patients received surgical treatments, while the tumors located in C,_, levels
among 7 patients and C,_, levels among 25 patients. Preoperative McCormick spinal cord function grade I
in 9 cases, grade [l in 12 cases, gradelll in 11 cases. Individualized surgical strategies were set according
to the results of Toyama typing, preoperative imaging examination and intraoperative spinal stability.
Surgery through posterior approach was performed in 26 cases, 2 patients underwent a lateral posterior
sternocleidomastoid approach, 2 patients underwent surgery through combined posterior - anterolateral
approach, and 2 patients received anterior cervical approach. Ninteen out of 32 patients with preoperatively
unstable spinal factors or changes in spinal stability resulting from surgery received one -stage internal
fixation. One patient underwent anterior cervical corpectomy and fusion followed by titanium cage
implantation, and 18 patients underwent posterior trans-pedicle and lateral mass screw fixation. The results
showed a gross total resection for all patients and the success rate was 100% (32/32). The average
intraoperative blood loss was about 210 ml. Imaging examinations were performed for all patients within a
week after the surgery, the internal fixator were all in good position. One month after the surgery
McCormick spinal cord function grade I in 20 cases, grade Il in 10 cases, grade Il in 2 cases. All patients
had varying degrees of improvement in symptoms, no cerebrospinal fluid leakage, no serious nervous system
infection and other complications, no postoperative cervical kyphosis, and no loosening or breakage of the

screws and rods were found in 28 months after surgery, the bone graft fusion and vertebral body shape were
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good. Conclusions The size of the intervertebral foramen is one of the important factors to be considered

in the surgical strategy of cervical dumbbell-typed tumors. The surgical management of C,_, dumbbell-typed

tumors is different from that of other levels, it is necessary to understand the patient’s medical history,

symptoms and signs in detail and to improve imaging evaluation before surgery. The development of

multiple techniques and typing methods facilitate the development of individualized surgical plans.
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Figure 1 A 57-year-old female patient was admitted for pain on the left upper extremity for one year on
October 14, 2019. The clinical diagnosis was cervical dumbbell-shaped tumor on the level of C,_, combined
with image findings (Toyama typing was not performed). The tumor resection was performed via the posterior
midline approach according to individualized surgical strategy. Postoperative pathological diagnosis was
schwannoma. Pre- and post-operative imaging findings Preoperative sagittal fat suppression enhanced T /WI
showed a space occupying lesion inside the cervical canal, compressing the spinal cord (arrow indicates,
Panel la). Preoperative coronal fat suppression enhanced T, WI showed a space occupying lesion inside the
cervical canal, growing out of the spinal canel through the foramen (arrow indicates, Panel 1b). Preoperative
axial fat suppression enhanced T WI showed that the tumor was located both inside and outside the vertebral
canal, and looked like a dumbbell (arrow indicates, Panel lc). Postoperative sagittal, coronal and axial fat
suppression enhanced T,WI showed the tumor was totally removed through C, _, left lamina space, the spinal
cord recovered normally (Panel 1d). Postoperative 3D reconstruction CT showed intact bone of C,_, (Panel le).
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Figure 2 A 39-year-old female patient was admitted for health examination finding cervical canal occupation for one week on February
21, 2020. The clinical diagnosis was cervical dumbbell-shaped tumor on the level of C,_; and tested for Toyama type Il b. The main
body of the tumor was located outside the epidural foramen, and the maximum diameter of the foramen was more than 2/3 of the
maximum diameter of the intraspinal lesion. The tumor was totally resected through a lateral posterior sternocleidomastoid approach
according to individualized surgical strategy. Postoperative pathological diagnosis was schwannoma. Pre- and post-operative imaging
findings Preoperative sagittal fat suppression enhanced T W1 showed a space occupying lesion inside the cervical canal, compressing the
spinal cord (arrow indicates, Panel 2a). Preoperative axial fat suppression enhanced T,WI showed a space occupying lesion inside the
cervical canel, and growing beyond spinal canel (arrow indicates, Panel 2b). Preoperative 3D reconstruction CT showed the right C,_,
foramen enlarged obviouosly (arrow indicates, Panel 2c). Postoperative axial fat suppression enhanced T ,WI showed the tumor was totally

removed through a lateral posterior sternocleidomastoid approach (Panel 2d).
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cervical approach, and titanium mesh cage was implanted. Postoperative pathological diagnosis was schwannoma. Pre- and post -
operative imaging findings  Preoperative sagittal fat suppression enhanced T,WI revealed a space occupying lesion inside the cervical
vertebral canal, conpressing the spinal cord (arrow indicates, Panel 3a). Preoperative axial fat suppression enhanced T,WI showed that
the tumor was located both inside and outside the vertebral canal, and looked like a dumbbell. The cervical vertebrae was eroded by
lesion (arrow indicates, Panel 3b). Preoperative coronal CT (Panel 3c¢) and axial CTA (Panel 3d) showed the lesion involved in C,
vertebrae and vertebral artery (arrow indicates). Postoperative sagittal (Panel 3e) and axial (Panel 3f) enhanced T,WI showed the tumor
was totally removed via anterior cervical approach, the spinal cord recovered normally. Postoperative sagittal CT (Panel 3g) and CTA
(Panel 3h) showed a precise location of internal fixation and a complete visualization of vertebral artery.
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Figure 3 A 57-year-old male patient was admitted for pain and numbness on the left upper extremity for one year on November 6,

2020. The clinical diagnosis was cervical dumbbell-shaped tumor on the level of C,,. The main body of the tumor was located in front
of the cervical vertebral, growing in multiple directions and tested for Toyama typing VI. The tumor was totally removed via anterior

R AR IR A AR AT 3 o 2 AR A 5 A5 R At
3, P b IR A, A7 75 5 A Jim RS 5 980
SR SE UK o PRI, 7 Ak T e 2 R Al 2 A5 A
AN R AR 5 T R RS T i R LA
SIS IR =TI )T HE AR AR R L, BE
AT A UI) I BE T T A2 I P O BRHE A A 7, Mg
0% Fre 2 N bR A R AL AL, (H B AR 2 A o )k f i
JEE VDT o 22 KR ol 5 950 6 1% BSE 5 I, AR AR AR I 5 K
i 5 T8 T 9 AU

B2 A A SUME A S T bR TR O R
HE 1] FLOR /N B R B 25 B R 22—, ARSR I B X
— B N R — 0 5O W A PE A AR AR
360, TR TTGE N I8 E) C, MR 1 bR B4 4 R

fife A s, Ak BT SO [ T G A ME 4R 3 BE, R
FEAN T A s AR S ARE, S AR TG . O
AROK S REA 3D 3T EN BRI A8 X T 5 24k SUHE A I
B A iR B TR DB AT A = A T AR L R
& RE WG T3 B 3L 1 A TR A LA S ik ST Bl
ok AR BE AR IR ME ) LR AL Z G R
11 L P58 A1 S A (0 A5 SUHE A TR BEORS A0 6
B MR 2 E R B R 3 B 5 T B R
B S i A AT AT AR L

E-

& £ x w

[1] Kerimbayev TT, Tuigynov ZM, Aleinikov VG, Urunbayev YA,
Kenzhegulov YN, Baiskhanova DM, Abishev NB, Oshayev MS,



[3]

[5]

(6]

[8]

686

e [ A 28 0 2 7 2022 4F 8 JT 4 22 455 8 1Y)

Chin J Contemp Neurol Neurosurg, August 2022, Vol. 22, No. 8

MP, Akshulakov  SK.

approach for

Solodovnikov Minimally  invasive
posterolateral of dumbbell
tumors of the lumbar spine[ﬂ. Front Surg, 2022, 9:792922.

Liu T, Liu H, Zhang JN, Zhu T. Surgical strategy for spinal

surgical resection

dumbbell tumors: a new classification and surgical outcomes
[J]. Spine (Phila Pa 1976), 2017, 42:E748-754.

Halvorsen CM, Rgnning P, Hald J, Johannesen TB, Kolstad F,
Langmoen TA, Lied B, Skaar Holme S, Helseth E. The long-
term outcome after resection of intraspinal nerve sheath tumors:
report of 131 consecutive cases[ J]. Neurosurgery, 2015, 77:585-
592.

Chen YJ, Zhong H, Hua Q, Lin YX, Li H, Hu ZP, Duan SY,
Zhao HY. Preoperative planning and operative simulation of
three - dimensional printing - assisted upper cervical spine tumor
model [ J]. Zhongguo Zu Zhi Gong Cheng Yan Jiu, 2018, 22:
5614-5619.[MRIEH , Birie, feam, MUK, 2248, WA 1, Bt
B, BB 3D AT BRI AR Fl By L SR i R A AR g AR AL ) K
TARBHL)]. o E AR TRBIGE, 2018, 22:5614-5619. ]
Asazuma T, Toyama Y, Maruiwa H, Fujimura Y, Hirabayashi K.
Surgical strategy for cervical dumbbell tumors based on a three-
dimensional classificationp[J]. Spine (Phila Pa 1976), 2004, 29:
E10-14.

Liu JG, Chen HF, Hu Y, Huang SQ. Analysis of classification
and surgical treatment of cervical dumbbell-shaped tumors [ J .
Zhongguo Xian Dai Shen Jing Ji Bing Za Zhi, 2013, 13:941-945.
[XUZZN, WRifEEe, W13, SR . UM AR 48 ME 44 ™ JE o 43 72
Lo FARIT RO LT]. v [ BRI 250 7% 3, 2013, 13:941-
945.]

Chen X, Ma Q, Wang S, Zhang H, Huang D. Surgical treatment of
thoracic dumbbell tumors[J]. Eur J Surg Oncol, 2019, 45:851-856.
Ji W, Cheng Y, Zhu Q, Huang Z, Lin J, Yang D, Ding R, Bao
M, Chen J, Jiang H. Posterior unilateral exposure and stability
reconstruction with pedicle and lamina screw fixation for the
dumbbell and
biomechanical study[J]. Eur Spine J, 2021, 30:568-575.
Sciubba DM, Chaichana KL, Woodworth GF, McGirt
Gokaslan ZL, Jallo GI. with

instability fusion

cervical tumorectomy: a case report

MJ,

Factors associated cervical

requiring after cervical laminectomy for
intradural tumor resection[J]. J Neurosurg Spine, 2008, 8:413-
419.

Che XM. Intraspinal tumors and spinal stability [J]. Zhongguo
Xian Dai Shen Jing Ji Bing Za Zhi, 2016, 16:113-117.[ G0 .
HEAS o S5 A AR E PR LT ] b [E B 22 5000 7% 45, 2016,
16:113-117.]

McCormick PC, Torres R, Post KD, Stein BM. Intramedullary

[14]

[19]

ependymoma of the spinal cord[J]. ] Neurosurg, 1990, 72:523-
532.

Eden K. The dumb-bell tumours of the spine[J].
1941, 28:549-570.

Chen HF, Li D, Wang YL, Liu JG, Yang KY, Huang SQ.
Clinical classification and selection of surgical approaches for
cervical spinal dumbbell tumors[J]. Zhonghua Yi Xue Za Zhi,
2014, 94:1444-1447. [ Wrife e, 204, LB, XN, 47 55,
BRI . EUME M AR i 1 I R 43 1 e TR A B (T ]
B2, 2014, 94:1444-1447 ]

Kitamura K, Nagoshi N, Tsuji O, Suzuki S, Nori S, Okada E,
Yagi M, Matsumoto M, Nakamura M, Watanabe K. Remnant

Br J Surg,

tumor margin as predictive factor for its growth after incomplete

cervical dumbbell - shaped schwannomas [J].
Neurospine, 2022, 19:32-40.
Nguyen BQ, Tran DDT, Dang TC, Mai TD, Pham HD, Truong

VT. Cervical intra - extradural meningioma with en - plaque,

resection of

dumbbell - shaped, and an unusual calcified pattern in a young
patient[ﬂ. Surg Neurol Int, 2021, 12:454.

Dai YX, Ni HB, Yu C, Jiang J, Zhao YT. Surgical treatment for
dumbbell schwannomas of cervical canal[ J]. Zhongguo Wei Qin
Xi Shen Jing Wai Ke Za Zhi, 2019, 24:503-504.[ 3§ 55 ¥, fii 4t
T, A R A, XTI . SUAE T L Y R 2 B R IR AP RHIR T
1. s e 2 28 SRR A, 2019, 24:503-504.]

Wang Z, Wang X, Wu H, Chen Z, Yuan Q, Jian F. C2 dumbbell-
shaped peripheral nerve sheath tumors: surgical management and
relationship with venous structures [ J]. Clin Neurol Neurosurg,
2016, 151:96-101.

Cao PP, Wang F, Liu Y, Liu Z, Sun T. Application of 3D
printing technique in resection of cervical spinal dumbbell
tumors [ J]. Zhonghua Shen Jing Wai Ke Za Zhi, 2018, 34:397-
401 MEMG, 0, XVBH, X0, $h¥ . 3D 4T BN R AR Ak
PN AN B8 g T AR i B RE I [T]. i e i 2 bR 2R A, 2018,
34:397-401.]

Wang R, Chen CM, Li F, Jiang YW, Chen Y, Zheng SX,
Zhuang YD, Zhou MC, Shi SS, Yang WZ. Percutaneous full -
lumbar  dumbbell
Zhonghua Yi Xue Za Zhi, 2020,

endoscopic  removal  of tumors  via
transforaminal approach [ J].
100:286-290.
Balasubramanian SC, Nair AR, Saphiya NN, Madan A, Mathews
SS. Minimally invasive resection of spinal tumors with tubular
retractor: case series, surgical technique, and outcome [J].
World Neurosurg, 2021, 149:e612-621.
(Wi H 49 :2022-08-10)

(KX w)

(FERRMERRET)XRTENZEAREE SR

W H A AR 2R 2 7 o T A 22 5 A

DI A AR AR R AR A LA A IS AR A A, 1 A

7 UM OG5 B L AT BV VRN o X AR AT " R e T SOGB4 Y TRE ) AR IR L R R T R
S 4 98 A 65 1 ) 4 o
Cri T AR R 25 5 95 2% 75 ) A L RS 0 7 B 3R T2 A O B LA i R A N 44 SO SR BRI & 315 0 A, e e T ) 1 R 2 R
e AT R A Ak B (www.xdjb.org) , T % FHRN 44 9% 38 %0 35 i & 558 0l N SE IR A (xdsjjbzz@263.net.en) & 38 T~ KAE H 1 7 &% 4
AR B 52 O
A 18 AR E T 0k g T A SO PR SR A P A AR SRR R R )T R S R 1 R R B A DG 2k
F X T LAFR T4 SO AL I ) 19 A4 50 1 i A N SRME 5 0, 3R T 0 B v A A i e (R R R RO, G I
B I AR RBERIA Fe T T A



