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Research progress in complications of anterior cervical surgery
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[ Abstract] Anterior cervical surgery has become a common surgical approach for cervical spine surgery. Although it is considered to
be relatively safe and effective, the caused complications still bring great challenges to surgeons and patients. It is of importance to

understand the types and treatment methods of these complications. In this review, we described the types, prevention and treatment of

the complications.

[ Key words] cervical spine; postoperative complications; anterior surgery

Corresponding author: MA Xun, E-mail: 380631719@ qq. com

TR R E L, £ T s aE A, sk
Hi B F ARG IMERITZ AR FRT A,
Smith 1 Robinson "™ & 552 il FE RIS F RELA , B
JEE X —PORB R HEBI RAE R Mg AR, RE R
BRCRESF BRI 2 BRI AR, it
ARICERR T A SHERT B T AR I AR KB S
JBo HRAEMIET AR RIFRAE AP KM
RIEMBTERBE . BEHABRESEEEH -2
(recombinant human bone morphogenetic protein-2,

rthBMP-2) 1 5CH R AE BRHLAF o

1 FREXRHAKE

PN T I RAER ARG W AR
Ja L BSR4 BOR BB AL R BE A Bl kiR
5 SERG (LK) o MBI B R
FHERE
1.1 HFEE%E

AR O R S R A R O2 % ~ 67 % 18

WA EHA: 2017 - 11 -10; fEEIE#A: 2018 01 -29
EEEE: TR, E-mail; 380631719@ qq. com

HAE RN R ERY 3% ~21% Y, RRELER
A5 At 338 B 75 B D s R S O 2 WL O %
$Eo Chang %5 40, K 40 2 Bk e AR U5 75 VA ED X
B R, B Khaki ' JCh kA U i 5 A
BEWERETL, PR RAR A E R
PR (O IR M 2 R T A 2 I L B B
G e o DAk, RHERR ARG I e R
BEASER, L RESHEHEREE, REAE
¥OBFSE 2 B0 75 VB R i I B 40 % T U 59, 1EL Ye
=N s R ARG 5 4 15% B EEEEEA
o Stachniak & E AW FHERRE R
EANETFERSG 1 T BB, REHAFIERBII
g R i BB 4 R A S TR A S B
XA R BT RGO R R R Rk
TR ]| e E i S G O N
1.2 RS

SCERBAEAR G T LR 2. N 0.2% ~2.4% "
EWRRE—MBAFRE, B RELERE RS,
7 B IR 510 35 R X, LA B0 SGE B E . O neill



- 478« WRAEBELRERRIGE WIBHE6H B H H£17% 6] ChinJ Mult Organ Dis Elderly, Vol.17, No.6, Jun 28, 2018

HURIEAR ST 6 KL # R £ R EA 35%.,
BRI m A TG T R E R EE, 5 W
B L ML T B KV R R 5E o
1.3 KHEHERE

BB AU R B P BRI B R L
e PR 2B, T XA e 5 e 22 o W] - B IR Zh BB A
4, Jung Z ' IRE R 5 R B E A AR IR G 1B IR 3
BRRR LR N 8.3% o Starmer &' I FME G
BFAREHEHRRER AR 0.1%, Lu " 008
F AR 2 58 5 5240 , 220\ BT B R B4 I 16
o B HIMRR A 22 BRI FY e AR B0 B
1B St B LR AR o 7] REVRL AR 5 AR Ao 22 R
BB N . 25 RS B WL, 7 45 T 3T
R RENHE
1.4 REFF

XHREEE TR ERTIA3.4%" , 0h
B RERER 16%" , REFLNBRERTY
AT SR Woolley &' YR R FHITE I
SRT , Abn " Y B AR YR HOIE YT Bk RS BIAT AR
BE. RPSREHRAXMIHRIE T EE, T
AR FAREEBT HHRERERHN R,
1.5 WMERGHRE

AR E TR AR BRI B TR I BRI &
KRR 0.5% ~3%"T . ZEE EBEST
14 G| HSHERBEFAIF R I E R EE , BERD
ETEIEEERAE , ARG KRR, X5 B inE
Btz hb 3, A5 B AFIA ST AL R Fountas 251 4
i 0.2% B B H ARG HBEHR N E, Boakye %'
HIBT S SR A A LT BRI BB T AR G IF AR
RHER6.3% MFLT-HR0.1% ,CH SR TRET
RIRIFRIEREZRR N 13.4% ,FET-FH 0.6% ,7K
PR B R . AR Sz BRI R B A AT I E A AL T
AT TE B IR VR UG , (B T AR BRI o i A 3L
00 ) R RV R 2 A 22 R G TR AL KUK R MO s
2 SPiETVERER

PR R SHE RIS RS S BURFRAEY 1%
A5, I BAE AR SRR HE ) 48 K F B3 g 8 oh ™, AT
SRR A TR E MARIE AT, FR A RIE
%5 Bt B 7% ( adjacent segment disease, ASD )®!,
Matsumoto§ '™ & BRS AT Bl & F8 3 4535 7 BB A8
F) & A 2R TR , T 30 S 1 A 5 N =52 B S A 1) 2
VI B4 R (anterior cervical disectomy and fusion,
ACDF) RJG4PIE T BB KRN 12.2% , 55—
WTHER AN E 25% ™), ASD REHARES

B BA AR AT PR AR 5L, SURRARAF 7E 8L
Venu %3\ ASD ZERI AT B B AT BRE R
W, 3t HRERL & T B a . MiTEA AR AERY
TEOUT , SBUTHE B I B 3 IR BB B 48 1B 97
Chung % @ dx 177 GIFT FMERT B F AN B 33
BB 4 A, BE U5 #2010 4R (P2 16.2 4F),
RZEL ASD I RA R LETH B AR R AR, M
FAREM.

3 HENMHEREFLE

HERVE A P 2R RS A YR B R DL
REFIERG . MECREEA YR B BB —RR MR
R, —ERE TR (M sh) A THEAYS
HEPRRE S AR UL R U 7T A SO () 2 R &
5R"™1, Ryken %" it B ST & PUHE ] R 4 J B
ZIRJLPFEAER

IRETN BB S U A VPR R 57 S
APBRAR KRB B F IR FERETF A+, H
Me B PRl RIS I B R E A A, A0 R B PR
BRI R BB S R T B R A R
BEAT A 30 FT BR -3 B AR 6T Bk SR B
™o GUIRAN B T BT BT A B RS AR B
R R HEMERT B 5 BE RAE , BRARIE I VB IR
BEHBG™

4 rhBMP-2 tHXHXZE

thBMP-2 2 2002 £ 45| AR BBEBRY, 7
FATFRIBS GBS HRA (Bl SHERBAYEA)
DURHEEHRL S . BTSRRI B A AR SN A B 8
I S B SR E SN BT 2 B A R e A
ARV, G F RS, Smucker
2% B T Wi4EPI 432 ACDF 3477 HY 234 il %,
A3 g {8 A A B thBMP-2 41, DAYEAS Bl AR 897K
Jifr, Bk B & 2 2R 43 B R 27. 5% F1 3. 6% , i th-
BMP-2 BA B 38 H 7K b & A 2R, R AL SR R R S ¥
FHOURE A A thBMP2 AT HIMERE B, B
8 B R AR FE BB/ BLJGAE R, Rl thBMP-2 S 30
B8 a3 B VT BB 5 BOME 1) LR B A 2 4R
e,

5 B

BHHF RGBSR ERRE", GFRRAN
BRPEGE . AR BRI S BCE PR, TR
TR ARTE A Y B E RGP 78 $U4F J5 R AR K
R BRIESE, REBRYMRE S BEFREY



PR LIV RRLGE 201846 H28 H #5174 64 ChinJ Mult Organ Dis Elderly, Vol.17, No.6, Jun 28, 2018

- 479 -

Fi%o Veeravagu % LB, AR U], R JFBRRE R
RBE . MfTERRFARES ORGSR ERABRN
BEWRE, R FENIFRAER TR MFEARE
B RSB R . SR BBARR, ST
FARE—RFRIE LT R/ BN, PRSI
AP C AT R ™

FRTBEFARBEG RS NHE, AR K AR

WARME, (BIR R E IR B RAE. FIMRHM
BETHRBTr MR EREREMEFEREEXRE
B (ARG BB R S AORE & A T 48 S8 AR BE A IR]
Yo E BRI, PRI AR BT LA

(&% k]

(1]

(2]

[3]

(4]

(5]

(6]

[7]

(8]

[9]

IE, /DB, SHRIGTFH AR B U R B B AR
21 BI[T]. FREEEEEARERFZRE, 2013, 12(6) : 460 - 461.
DOI: 10.3724/5P. J. 1264.2013. 00114.

Zhang YJ, She XM. Acupuncture and moxibustion therapy for
nerve root cervical spondylosis with severe sleep disorder ;report of
21 cases[J]. Chin J Mult Organ Dis Elderly, 2013, 12(6):
460 —461. DOI: 10.3724/SP. J. 1264.2013.00114.

Smith GW, Robinson RA. The treatment of certain cervical-spine
disorders by anterior removal of the intervertebral disc and inter-
body fusion [ J]. J Bone Joint Surg Am, 1958, 40 (3):
607 —624.

Willson MC, Ross JS. Postoperative spine complications [J].
Neuroimaging Clin N Am, 2014, 24(2). 305 -326. DOI. 10.
1016/j. nic. 2014. 01. 002.

Stein MI, Nayak AN, Gaskins RB, et al. Biomechanics of an in-
tegrated interbody device versus ACDF anterior locking plate in a
single-level cervical spine fusion construct[ J]. Spine J, 2014,
14(1) . 128 —136. DOI. 10.1016/]. spinee. 2013.06. 088.
Chang SW, Kakarla UK, Maughan PH, et al. Four-level anterior
cervical discectomy and fusion with plate fixation; radiographic and
clinical results[ J]. Neurosurgery, 2010, 66 (4): 639 - 646.
DOI: 10. 1227/01. NEU. 0000367449. 60796. 94.

Khaki F, Zusman NL, Nemecek AN, ez al. Postoperative prever-
tebral soft tissue swelling does not affect the development of chronic
dysphagia following anterior cervical spine surgery [ J]. Spine,
2013, 38 (9) . E528 - E532. DOI. 10. 1097/BRS. 0b013e-
31828a2992.

Heese O, Schrider F, Westphal M, ez al. Intraoperative measure-
ment of pharynx/esophagus retraction during anterior cervical
surgery. Part I; pressure [ J]. Eur Spine J, 2006, 15(12).
1833 - 1837. DOI: 10. 1007/500586-006-0069-0.

Yue WM, Brodner W, Highland TR. Persistent swallowing and
voice problems after anterior cervical discectomy and fusion with
allograft and plating; a 5-tol1-year follow-up study[J]. Eur Spine
J, 2005, 14(7) . 677 -682. DOL. 10. 1007/s00586-004-0849-3.
Stachniak JB, Diebner JD, Brunk ES, et al. Analysis of preverte-
bral soft-tissue swelling and dysphagia in multilevel anterior
cervical discectomy and fusion with recombinant human bone

morphogenetic protein-2 in patients at risk for pseudarthrosis[ J]. J

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Neurosurg Spine, 2011, 14 (2) . 244 - 249. DOI. 10. 3171/
2010. 9. SPINE09828.

Fountas KN, Kapsalaki EZ, Nikolakakos LG, et al. Anterior
cervical discectomy and fusion associated complications [ J ].
Spine, 2007, 32 (21). 2310 - 2317. DOI. 10. 1097/BRS.
0b013e31815 4c57e.

O’neill KR, Neuman B, Peters C, et al. Risk factors for post-
operative retropharyngeal hematoma after anterior cervical spine
surgery[ J]. Spine, 2014, 39(4) . E246 — E252. DOI. 10. 1097/
BRS. 0000000000000139.

Jung A, Schramm J. How to reduce recurrent laryngeal nerve palsy
in anterior cervical spine surgery: a prospective observational
study[ J]. Neurosurgery, 2010, 67(1) ;10 -15. DOI; 10. 1227/
01. NEU. 0000370203. 26164. 24.

Starmer HM, Rd RL, Hillel AT, ez al. Dysphagia, short-term out-
comes, and cost of care after anterior cervical disc surgery[J].
Dysphagia, 2014, 29(1) : 68 —77. DOI. 10. 1007/s00455-013-
9482-9.

Lu J, Ebraheim NA, Nadim Y, et al. Anterior approach to the
cervical spine; surgical anatomy[ J]. Orthopedics, 2000, 23(8)
841 - 845.

Vrouenraets BC, Been HD, Brouwer-Mladin R, e al. Esophageal
perforation associated with cervical spine surgery: report of two
cases and review of the literature[ J]. Dig Surg, 2004, 21(3).
246 -249. DOI. 10. 1159/000079495.

Brinster CJ, Singhal S, Lee L, et al. Evolving options in the man-
agement of esophageal perforation[ J]. Ann Thora Surg, 2004,
77(4): 1475 - 1483. DOI. 10. 1016/j. athoracsur. 2003. 08.
037.

Woolley SL, Smith DR. Pharyngeal perforation; a late complica-
tion of cervical spine surgery[J]. J Laryngol Otol, 2005, 119(11).
913 -916. DOI. 10. 1258/002221505774783386.

Ahn SH, Lee SH, Kim ES, et al. Successful repair of esophageal
perforation after anterior cervical fusion for cervical spine
fracture[J]. J Clin Neurosci, 2011, 18 (10) . 1374 - 1380.
DOI:1 0.1016/j. jocn. 2 011.02.031.

Joseph V, Kumar GS, Rajshekhar V. Cerebrospinal fluid leak
during cervical corpectomy for ossified posterior longitudinal liga-
ment; incidence, management, and outcome[J]. Spine, 2009,
34(5) . 491 -494. DOI. 10.1097/BRS. 0b013e318195d245.
=E, hE, T/, % JRTBRFERFRBFRENG
LT BN MR SRR S, 2014, 11(1): 21 -23.
DOI; 10.3969/j. issn. 1672-5972. 2014.01. 006.

Li Z, Qu W, Ding J, et al. Therapy of cerebrospinal fluid leakage
in anterior approach cervical surgery[J]. Orthop Biomech Mater
Clin Study, 2014, 11(1) : 21 -23. DOI; 10. 3969/j. issn. 1672-
5972.2014. 01. 006.

Boakye M, Patil CG, Santarelli J, ez al. Cervical spondylotic
myelopathy ; complications and outcomes after spinal fusion [ J].
Neurosurgery, 2008, 62 (2): 455 - 461. DOI. 10. 1227/01.
neu. 0000316013. 97926. 4c.

Huang H, Nightingale RW, Dang ABC. Biomechanics of coupled
motion in the cervical spine during simulated whiplash in patients
with pre-existing cervical or lumbar spinal fusion: a finite element

study[ J]. Bone Joint Res, 2018, 7(1): 28 —35. DOI. 10.



- 480«  PEBELRERRIGE WIBHE6HBH H£17% $F6H] ChinJ Mult Organ Dis Elderly, Vol.17, No.6, Jun 28, 2018

1302/2046-3758.71. BJR-2017-0100. R1. 2290 -2298. DOI. 10. 1016/j. spinee. 2014. 01. 027.

[23] Venu V, Vertinsky AT, Malfair D, et al. Plain radiograph assess- [27] Ryken TC, Heary RF, Matz PG, et al. Techniques for cervical
ment of spinal hardware[ J]. Semin Musculoskelet Radiol, 2011, interbody grafting [ J]. J Neurosurg Spine, 2009, 11 (2):.
15(2) . 151 —162. DOI. 10.1055/5-0031-1275598. 203 -220. DOI. 10.3171/2009. 2. SPINE08723.

[24] Matsumoto M, Okada E, Ichihara D, et al. Anterior cervical [28] Smucker JD, Rhee JM, Singh K, et al. Increased swelling compli-
decompression and fusion accelerates adjacent segment degenera- cations associated with off-label usage of thBMP-2 in the anterior
tion; comparison with asymptomatic volunteers in a ten-year cervical spine[ J]. Spine, 2006, 31(24). 2813 —2819. DOI.
magnetic resonance imaging follow-up study[J]. Spine, 2010, 10.1097/01. brs. 0000245863. 52371. 2.

35(1): 36 —43. DOI; 10. 10 97/BRS. 0b013e3181b8a80d. [29] Veeravagu A, Cole T, Jiang B, et al. Revision rates and complica-

[25] Xu R, Bydon M, Macki M, et al. Adjacent segment disease after tion incidence in single and multilevel anterior cervical discectomy
anterior cervical discectomy and fusion; clinical outcomes after first and fusion procedures; an administrative database study [ J].
repeat surgery versus second repeat surgery [ J]. Spine, 2014, Spine J, 2014, 14(7); 1125 - 1131. DOI; 10. 1016/j. spinee.
39(2): 120 - 126. DOI. 10.1097/BRS. 0000000000000074. 2013.07.474.

[26] Chung JY, Kim SK, Jung ST, et al. Clinical adjacent-segment
pathology after anterior cervical discectomy and fusion ; results after (%% ZTHE)

a minimum of 10-year follow-up[J]. Spine J, 2014, 14(10).

(PEZESHERBAT) “‘RFEITIE” ZBIR

it B 23 3 ( Clinicopathological Conference, CPC) R IR B B — M EE AT , REZ MRS EM BE HT M2
BH—FB, RN T — M E R AE R ER . SaRENERRR. LREHE REEHENRERESEN
R, —Jr A AR BRI R IT T R R E R 2, 55— T E IR AT I R R AR i 4 Y 256 F0 B T R EY
BE REEMBSITES . —REFNERRENE, BERERH ERAZIEE , bR SRR B,

“MEAREN IR —EURBEAFIN—MEAREE KRR RIEEEER. TR —RE 0 BB R RS B4,
BEERGEE RAINFIEENR, 7ETAESERD, RATRE) KueE fEE BB X R BN S SRR RHET T
P, (DEBE7ESET B2 (MIFNAESCRERARMAER) (EERFATHEER. (2)XEEIHH,EXHES
R PIOCRE . WXERERTER“LE”, (3) Frivminr LIRS FpFl, d il LR 2B g ERERER
B2t RAE AT _EE BT RR B , AR D AR I PR SE A 18 T B B R

PSR KRB REE NATIRE S F R

EAERAESE R TN AR s FORE " X,

Mk 100853 JLITH A4S 28 5 ( PAEBESHEEWRAE) BN
H3E: 010 - 66936756

Rk : www. mode301. en

E-mail: zhlndqg@ mode301. cn



