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ABSTRACT

Background: We reviewed the frequency, recognition, and management of postoperative hematomas (HT) (i.e.
retropharyngeal [RFH], wound [WH], and/or spinal epidural hematomas [SEH]) following anterior cervical
discectomy/fusion (ACDF), anterior corpectomy fusion (ACF), and/or anterior cervical spine surgery (ACSS).

Methods: Postoperative cervical hematomas following ACDE, ACE, and ACSS ranged from 0.4% to 1.2% in a

*Corresponding author: series of 11 studies involving a total of 44, 030 patients. These included; 4 single case reports, 2 small case series (6
Nancy E. Epstein, M.D. and 30 cases), 4 larger series (758-2375 for a total of 6729 patients), an a large NSQUIP (National Surgical Quality
Clinical Professor of Improvement Program ) Database involving 37,261 ACDF patients.
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Country Rd Suite 226, Garden times > 4 hours, smoking, higher/lower body mass index (BMI), anemia, age >65, > medical comorbidities, and
City, NY 11530, USA. male gender. Notably, the use of drains did not prevent HT, and did not increase the infection, or reoperation rates.
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hematomas ranged from 0.4 to 1.2%. Early recognition of these postoperative hemorrhages, and appropriate

management (surgical/non-surgical) are critical to optimize recovery, and limit morbidity, and mortality.
Received : 23 September 2020

Accepted : 23 September 2020 Keywords: Anterior diskectomy/fusion, Out-patient surgery, Postoperative wound hematoma, Retropharyngeal
Published : 21 October 2020 hematoma, Risk factors, Selection criteria, Symptomatic epidural hematoma
DOI
10.25259/SNI_669_2020
- INTRODUCTION
Quick Response Code:

Postoperative retropharyngeal (RFH), wound (WH), and/or spinal epidural hemorrhages (SEH)
following anterior cervical discectomy/fusion (ACDF), anterior corpectomy fusion (ACF), and/
or anterior cervical spine surgery (ACSS) occur in from 0.4%- 1.2% of cases."""! The incidence of
postoperative hematomas (HT) was culled from 11 articles involving anterior cervical surgery; 4 single
case reports, 2 small case series (6 and 30 cases), 4 larger series (758-2375 for a total of 6729 patients),
and the largest series of 37,261 ACDF patients from the NSQUIP Database (National Surgical Quality
Improvement Program).!'"!"! Our aim was to focus on the frequency, symptom duration/recognition,
management, and outcomes of postoperative hematomas following cervical spine surgery.
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RISKS FACTORS FOR POSTOPERATIVE
HEMATOMAS FOLLOWING ANTERIOR
CERVICAL SURGERY

Risk factors contributing to postoperative cervical
hematomas included; the presence of DISH (diffuse
idiopathic skeletal hyperostosis), OPLL (ossification of
the posterior longitudinal ligament), therapeutic heparin
levels, longer operative times, multiple surgical levels, ASA
Scores of +/= 3, (American Society of Anesthesiologists),
prone surgery, operative times (e.g. >4 h), increased
intraoperative blood loss, more medical comorbidities, age
over 65, smoking, higher/lower body mass index (BMI),
wider exposures, intraoperative hypotension, anemia, and
male gender.>**$1% Notably, the placement of drains did not
prevent postoperative hematomas.?!

4 CASE REPORTS OF HEMATOMAS
FOLLOWING ANTERIOR CERVICAL SURGERY

Four case reports focused on the incidence of postoperative
hematomas  following  anterior  cervical  surgery
[Table 1].1671 In Hans et al. (2003) study, the patient
developed a spinal epidural hematoma (SEH) charaterized by
acute respiratory distress, and a flaccid quadriplegia within
2.5 hours of having undergone a C6-C7 ACDE! The patient’s
immediate postoperative MR demonstrated an anterior
SEH extending from C3-T3 that required an emergency
laminectomy; 5 days later, the patient was discharged home,
neurologically intact. In a second case report, Dedouit
et al’s (2014) 53-year-old developed a retropharyngeal
hematoma (RPH) with mediastinal extension within 5
hours of undergoing an ACDF; the patient expired within
minutes. In the third case study by Li et al. (2015), a 73-year-
old male developed a postoperative HT, screw pull-out, and
an esophageal perforation following a C5 ACF; timely surgery
resulted in a good outcome.” In the fourth patient, Ren et al.
(2019) had a 55-year-old male who developed a postoperative
RPH (e.g. acute swelling, respiratory compromise/dysphagia)
following an ACSS."! The MR-documented postoperative
wound hematoma extending from T1 to the skull base, was
immediately removed under local anesthesia, and the patient
demonstrated no long-term sequelae.

2 SMALL CASE SERIES OF HEMATOMAS
FOLLOWING ANTERIOR CERVICAL SURGERY

Hematomas following cervical spine surgery were evaluated
in 2 case series respectively involving 6, and 30 patients
[Table 1].5% In Gennari et al. (2018), 30 patients underwent
ACDEF (17 patients), or CDA (cervical disk arthroplasty: 13
patients) on an outpatient basis; operations were performed at
the C5-C6 (19 patients), and C6-C7 levels (11 patients).! All
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patients were monitored postoperatively for at least 6 hours
(average 7.5 hours). Of these, 10% (3 patients) developed
postoperative hematomas that required; one immediate
postoperative hospitalization (e.g. due to acute neurological
deterioration), and 2 hospitalizations occurring on
postoperative day one due to dysphagia/non-operative clots.
Risk factors associated with these postoperative hemorrhages
included; age >65, 3+ level surgery, more medical
comorbidities, and an ASA score of >2. In a second series by
Liao et al., 6 patients developed postoperative neurological
deterioration following ACSS due to SEH.®! The average
interval between the end of the anterior surgical procedures
and the onset of symptoms/signs of SEH averaged 9.9 hours
(range 12-19 h), while it took another average 6.3 hours from
the onset of neurological deficits to the time of surgery for
the HT to be removed in 5 of 6 cases.

4 LARGER SERIES OF HEMATOMAS
OCCURRING FOLLOWING ANTERIOR
CERVICAL SURGERY

We looked at 4 larger series of patients (2011-2018)
ranging in number from 785 to 2375. We identified 54
postoperative hematomas out of the total of 6729 patients
undergoing anterior cervical surgery [Table 1].11%%19 The
percent of postoperative hematomas per series ranged
from 0.6 to 1.2%. Of these, 41 HT were wound (WH) or
epidural hematomas (SEH), while 13 were retropharyngeal
bleeds (RPH). In Aono et al. (2011) series dealing with
acute airway obstruction (AAO) following anterior
corpectomy fusion (ACF), there were 785 patients; 9
(1.15%) developed postoperative hematomas.!'! Of these,
6 bleeds occurred within 24 hours of surgery, while 3
were diagnosed an average of 72 hours postoperatively.
Of interest, 2 developed acute postoperative stridor,
swelling, and respiratory distress requiring emergent
postoperative management, and one of the two warranted
an acute cricothyroidotomy. When O’Neill et al. (2014)
evaluated 2375 ACSS patents, 17 developed postoperative
hematomas (0.7%).1'Y Of these 11 (65%) had bleeds
requiring surgical removal within 24 hours, while 6
(35%) occurred an average of 6 days postoperatively;
all 17 required secondary surgery, while 2 additionally
warranted emergent cricothyroidotomies. In Boudissa
et al. (2016), ACSS were performed in 2319 patient; 13
(0.6%) patients developed postoperative bleeds almost
evenly split between RPH, and SEH.™ Notably, drains did
not decrease or prevent postoperative HT. In 2018, Miao
et al. observed 15 (1.2%) postoperative hemorrhages
occurring out of a series of 1250 ACSS; 7 involved RPH,
while 8 were SEH."!



Epstein: Frequency, recognition, and management of postoperative hematomas following anterior cervical spine surgery

ING<
S[PAIT <
awn YO<
TIdO

LH 10q 3Ty

1H juaaaxd jou
suteIp HJy 10§ SI0308] ST ON
Supjows :HAS 10§ YSrI<

£3oroyyed 1930 1n0 ANy
BUWIO)JRWAY
doysod 0y uonuaye Apreq

S[PAYT< YO To8uoT ‘urredopy
snnadesdyr, “T1dO HSIA
1H Od 10§ s1030%J )[sTy

erxAydse [eorueyoow- -
uorssardurod esudreyq
)eap Jo asne))

e v

Pa91q [eLId)Y - 031D |
el

skep ¢ swoy-pajeqnixyg

Kep IXaN 1L H A0y VT

awroonQ

LH-ON=1H

vO[ doysod sureg
saseD) §-(1

358D 9-D)

ased 1-g

195U I DY
eoudsAp/eruoydsAp
pareyde/erdeydsAp
JIOOP 0INJU ‘UTeq
HAS M s1030e]
€ =/<2I008 VSV
doax Aprea sysry

yened
auQ ur gy s[dnmy
IAN 2387 /A[Teq

uo joedwr ou [ Od
Awojoproifyooro
juadrowy ¢

[eAowuax

ILH 10 £1981ng /1 IV

201nos 3urpas[q ON
sfeyrIoway

[eo1A100 9noy :£Sojorreg
Surpas|q SNOuUaA SSAIISIP
/SUI[[ams TOpLIS dINd. 7
LH dOd¥ 6/¥%
uorssardurod

PI0d 0U ¢1-€D HAS
IOTIIUR JO pu 10YE YN

sewojeuray yo A>uanbaig

HAS %90

Vdd%s 0

(syuaned 1ey0)

0STT) ‘%1 1810} LH Od

%¥0°0 LA
%€°0 HAS

%0 HAY

W 01/d€ 14

TL NI dOTT (%9°0) €1

uonjerojrod TeaSeydosy
no-nd marg

LH [e21A100 Y

od
she(1 9 “8ae (%5¢€) £1/9

IH ¥T >(%S9) L1/T1
paAowax JH SwWIL],

wdEO«NEOL ?EC@.&UQE
pue [ dAISSeIN
<Asdoine Teda10o1paIN

Y 7L 8AV LH (%€€) €
SINOY y7=/>

LH (%£9) 9

[nyssaoons
jou doax ajerpaurtuy

suonyedsriduro)

sosed 8 HAS
sased /£ HAY

juaned 1/S]0NU0D) ¢
:IHDIVIN

O/d 1L £ 835D 61€T
tmho oﬁom

UsoN

IOV SO

INSD

Wok gL

LH [eaoway+
jJ0[D 03 dw,
CI10T-59661

%L0=1H Od LT
saINUIN

para

uoneqniu]

LHJjo

uonendsead Aousdiowryg
OVV (%ST'T) 6

0V 8L

€107-8861

penQ pooery

ssansip A10jerrdsoy
doisog

suoneradQ

sIeak 9
JIOAO $3SBD €30} (OGZT JO IO (%TT) ST
SSDOV axex TH doisog

doax
UOTJUIAIUIAI JOJ $10)0%J ST :SSDV

Amfur reaSeydosa-1q
UOISTLIIXd JUSTUNI)SUI-F]

LH SSOV

sjuaned /€7
JLH-ou ‘sA TH
SSOV 10J Hd Y 10 $1030€] sy

eoudsAp Jurpoms doysod 4 §

dA0V d o4 €5

[e1eJ T:SS [ed1AID HAY

J0V

M (uononnsqQ AemIry 23noy) OVy

Y §'7 £9D 9sed 9[3urs LS noy

ugisap Apmg

810¢
611V 12 OBIN

910¢
(o1 12 essTpnog

SI0CT yIP 12 1T

¥10T
101112 32 TIPNLO

¥10C
w10 42 3MOPaQ

10T
n’1v 12 ouoy

€00C 970 J2 sUBH
BUEYWERIIEREIEN
[royny

*K1981ms ourds [es14190 J0LI9UE SUIMO[[O] SewojewaY [eulds :1 J[qey,

(Contd...)

3

Surgical Neurology International « 2020 « 11(356)



Epstein: Frequency, recognition, and management of postoperative hematomas following anterior cervical spine surgery

$15130[01SaY)SaUY JO £19100G UBDLISWY (Y SY ‘SYIUOIAl :SOW ‘SINOE] I ‘P[0 SILIX 04 ‘SISA[09)50 [BIQIIIIA :OA ‘UOnB[NOR(d apeiSonay :qy 4Kels Jo
8uat :sOT dn-moqog :0/q UOTJOJUT PUNOAA T M ‘S[eNdsoH :H &EBOEESO.«OEEHNA 11-INYT Sserdourwre :gOT ‘Suryoes)-uoN :yoea],-oN ‘Suryoeay, ey, ‘Teauoiiadonay Jy I0L1)S0d 1504
gouuy Juy K1a81ms ourdg :g§ Awojoprorfyoonny) :0o1r) Awojsurwe] Ny erdoidupenyd) :pengd) ‘sad£) 1ooue) 1y ‘voneosyisso o1dojo1)d :QH ‘urajoid onousSoydiow suogq :JNg @[dwres
juanjedur [euoneN :SIN ‘UONONISQO ALMITE 9JNOY (VY UOISN [EIIAIID IOLIIUY DV T0JR[UIA U Aels Jo yiSuag :gO1T ‘@seqereq werSoid juswasoxduy Lpend) eording reuoneN :dINOSN
cuoneradoay :doay 9ppos0Suruswropnasd ;A @Seroay SAy ‘s1es) [ein(y i,d Kwojoinp [eyuspnou] ] ‘voisny/Auro30adiod [ed1a190 Jouuy DY Ayedoodur onodpuods [B21AI9)) (JAISD ‘UOTSNIIXD
uonejuawnsuy ;g1 Kinfur feadeydosy 17 ‘sa3oqei (N ‘voneradoay :doay ‘suorsny pajuawnIsul/uoissaIduroddp (821410 10119150 :[(ADd SIUIAD ISIIAPY Y TedIAId]) D) TeqUIN[OdBIOYT, ‘1],
opesd uonerosse Am(ur eurds uedoLPWY YISV JUIWILI], XY AIOJEWWEUI-JUE [EPIOI)S-UON :J[YSN ‘ewojeway [exnpids onewoydwAs ;S ‘stsoysoradAy [eyapays oryredorpr asnyiq :HSIA
cwoo1 JuneradQ YO SowodIno Xapur ANIQesTp YoIN IAN @Aaneradoisod :0d ‘dnoid ewojeway oN 1, H-ou ‘dnoid ewojewsy [ H “1981ns surds Jouajuy :§§OV “ewojeway [eaukreydonay :HIY

YO Sump 49>

soeds reprda arnsodxa apipy
LH 9 osneD

Surpaayq [erroyre

£12A0531 ON] :JUSTIRJ ;9

uonjeqnIUIY

BIUOWNIUJ

uonayur doog<

“JU2A ST <

SOTI<

a8xeyostp 0y 1011J 1H
astwoxdwod

KAemare uoryeqniur ym
Amogip 0 spea] uorssarduwrod
[es8udreyd 1or19350g

K103enquue paajosax erdeydsAp
I1H o3 mwpear [ Le(q (%) ¢

H I9JSueI} dJerpawl
-3uruasiom [ed130[0INAN T

Sjex aInrey 9%01=0¢/¢

awonnQ

(-7 98uey)

7’7 apeID

VISV 8ay qeordins-uoN
1 9DV ¥ A104000y
XY [e2131ns-uoN

I ‘A1931ms Louadrowy ¢
SN

erwaue doaig

€ =/<VSV

NG MOT

SPAYT<LH dOdY SIS
adreyosip

1oe I H doisod 9%/¢

PaA[0SaT HAY
paAoural puey paso[3 Jopd
JO [BAOWIAI 'SAUY [B20]

syuarjed pajoses
Aqyared aes JADV
yuanjedinQ :uorsnpuo)
aSxeyosip

03 Jo11d pajean I1soN
BUWIOJRWY PUNOM
KroyeInqUUe 97 ( o1y
amjexayy ur dojsod
skep (¢ 351y ur syrodoy
SYIeap ON

sewrojewdy jo A>uanbaxy

LH 10340

9SIOM TerjIut (Y £'91-8'T)
q g9 8ay

J1yap [entut 0y dojsod
(461-2) 466 HAS
sisougerp o) awi], Ay

Ao <

qv<

SOTI<

:LH [3IM ST pasearou]

LL 03 [0S Jo oseq
HY PUNOM SAISSBUL A

urw o
sImoy 0T SOT 28e1oAy
Yy ¢z 103tuowr dojsoq
unw g¢ WL, YO SaY
9%0€-8 'V Uowwod
jsowr erdeydsAq

smoy 9
jsea] Je 1ojuow dojsoq

suonjedriduro)

uorje[ngeod
-nuy doaig uo suoN
doa1d sQIVASN uo [y

syuaned 197°£¢ Jo IO
dOTY .LH (%¥°0) 8¥1
skep o¢ uy LH doayg
erdeydsA(q Surpms
doisoqd 4 €¢

ORAIN

N o£ 65

€I vao

L1 AAOV
£3oroydiowr prepueig
>VSV

[PAT T

o4 69 >

[A(SREIEIN

L9D 11

9s0 61

[PAIT T

s1k 7' /¥ "SAy

I¥71 ‘W 91

810C-¥10C

suonerddQ

Sunjowrg

Sunjuriq

‘SO €

UONRIOLISNAP [BIIS0[0INAN] 9
(9£-2¥ 93uey)

of £°96 8Ay

d1NES

'SSOV 9 -HAS [BIIAID SYSTY

dINOSN

9102-¢10¢

dOHy Sutimbay

1H doisod 107

$I0JOB] ST

AdOV 0S¢/T

HIY Jo woydwsg

Apreq erdeydsLq

SSOV

ewoewo (HY) reoSudreydonoy

< VSV $anIpIqromwon<
‘S[OAT +¢€

o4 g9<

s1030€] YSLI YSTE]

saanfre] ¢

906 SS20oNg

:syuanjed ¢ IOV Iuenied IO

ugrsap Apmg

020T 5]V 32 O®I']

610C g1V 32
JOMIBIUOAOY

610C 1)'[P 72 Uy

810¢
(¢ ]V 72 1IRUUID)

BULYVERTIEREIEDS
(oqpny

‘(panunuo))) :1 d[qe],

4

Surgical Neurology International « 2020 « 11(356)



Epstein: Frequency, recognition, and management of postoperative hematomas following anterior cervical spine surgery

RISK OF HEMATOMAS IN NSQUIP (NATIONAL
SURGICAL QUALITY IMPROVEMENT
PROGRAM) DATABASE INVOLVING 37,261
ACDF

In Bovonratwet et al. series (2019) involving 37,261 ACDF
obtained from the NSQUIP database, 0.4% (148 cases) of
patients required reoperations for postoperative hematomas
[Table 1].P! Interestingly, 37% occurred following discharge
from the hospital. Risk factors for developing postoperative
hematomas included; multilevel ACDE, a low BMI, an ASA
Score of 3 or greater, preoperative anemia, and male sex."!
Those who developed postoperative HT typically required;
a longer length of stay (LOS), more ventilatory support
and/or reintubation, a higher risk for deep infections and
pneumonia, or other adverse events, including mortality.

TIMING OF SECONDARY SURGERY FOR
HEMATOMAS FOLLOWING ANTERIOR
CERVICAL SURGERY

In 6 studies, the interval between surgery, and the surgical
removal of postoperative hematomas ranged from 2.5 hours
to 6 days [Table 1].M*¢8101 Eor 3 single case series (e.g.
involving 2 ACDEF, and 1 ACSS) the time from the end of
surgery to the excision of a massive wound hematoma (1
case: C3-T3), and 2 large RPH (e.g. one of which was fatal)
ranged from 2.5, to 5.0, to 33.0 postoperative hours.!**!I For
one study including 6 patients undergoing ACSS, the average
interval between surgery and the initial recognition of a
postoperative SEH was 9.9 hours, while the average period
between the first appearance of new neurological/other
deficits and definitive surgery was an additional average
6.3 hours.”®) There were two other larger series involvling
secondary surgery for the resection of HT following anterior
cervical surgery; 9 (1.15%) of 785 patients undergoing ACF
with SEH, and 17 (0.7%) of 2375 patients undergoing ACSS
with postoperative RPH.["'%) Postoperative hemorrhages
were diagnosed/treated within 24 hours for 6 of 9, and 11 of
17 patients respectively in these two series; 3 of 9, and 6 of
17 underwent reoperations for HT over an average of 3 and
6 postoperative days respectively.!"1"!

3 PATIENTS FROM 2 STUDIES REQUIRING
EMERGENT POSTOPERATIVE
CRICOTHYROIDOTOMY FOR ACUTE HT
FOLLOWING ANTERIOR CERVICAL SURGERY

Three 3 patients from two studies required emergent
postoperative cricothyroidotomies [Table 1].011 In the first
study that involved 9 HT out of 785 patients undergoing
ACE, one patient warranted an acute cricothyroidotomy.!"
In the second study, that included 17 HT out of a series of

2375 ACSS, 2 patients required acute cricothyroidotomy. !
Additionally, in the case report by. Dedouit ef al., an emergent
cricothyroidotomy may have avoided the patient’s immediate
postoperative death attributed to a massive RPH/mediastinal
hematoma.™

ONE MORTALITY DUE TO ACUTE
POSTOPERATIVE HEMATOMA OUT OF 11
SERIES (44,030 PATIENTS) UNDERGOING
ANTERIOR CERVICAL SURGERY

Out the 11 series involving a total of 44,030 patients
undergoing anterior cervical surgery, there was just one
reported death attributed to a combined RPH/WH/SEH
[Table 1].0-11 In Dedouit et al. (2014), 5 hours following an
ACDE, a 53-year-old female developed an autopsy-confirmed
massive postoperative hemorrhage with mediastinal
extension resulting in immediate mechanical asphyxia/
pharyngeal compression, and death.!!

CONCLUSION

Postoperative hemorrhages, including retropharyngeal
hematomas (RPH), wound hematomas (WH), and spinal
epidural hematomas (SEH) occurred in from 0.4 to 1.2% of
cases following anterior cervical spinal surgical procedures
performed in 11 studies (e.g. ACDE, ACE and ACSS).[1
Early recognition and management of these bleeds are critical
to limit morbidity, mortality, and maximize recovery.
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Commentary

Postoperative hematomas following anterior cervical spine
surgery are important clinical entities. They require urgent
decompression for restoration and preservation of neurologic
and systemic function, maintenance of cord perfusion, and
correction of underlying metabolic disturbances. Medical
comorbidities predisposing to bleeding diatheses (including
thrombocytopenia, platelet dysfunction, anticoagulation
use, liver disease and renal insufficiency) are taken into
account pre-operatively. Intraoperatively, metabolic acidosis
from hemodynamic instability is corrected, facilitating
intraoperative hemostatic control. Traumatic extubation may
increase Valsalva Maneuvers, thus acutely increasing systemtic
blood pressure, resulting in an immediate postoperative clot.
Alternative early postoperative manifestations of hematomas
may be subtle, and include restlessness from hypercarbia
prior to development of dyspnea and associated with peri-
extubation episodes of Valsalva maneuvers.
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