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SUMMARY
fn 33 eqrs o 17 patients who Jwwve wndergone
wpmilieral oe Bifweral neck  disseetion,  BAEP
paranerers sncluding tie shsolite fatencies of waves

LA and 1 and alse the interpeak latencies of

warvess 08 £V, NV e disenssed in order 1o
deleeming v chasges of  the fwaimstem, The
recordings were grade o e dav befre the
rgrtadion, i fiese Peslopeeiiive :4"(4'_1' ane gn renth
pastoprative day The results were statistically
arialvzed v sradene’s Y test Absolute latency of
weve gl teerpeak Taencies of waves 10 g J-
booshawed o stenificant profamgadion between the
recordings perfarared b preoperative and  fivs
presraperarive davs, These pesults were thought ta
reflect aa carly and transient bramstem tsehemio thar
resofved (niten davy after radical neck dissection,

OZET

Tek vo da ke araflt boyun disseksiome vapilan 17
hoastamp 33 kulagoun bevin sape erken (sitsel
weaeiingg potansiveller) kavdediferek  operasvommn
fevin sapipe afas othist arastirilmsoe. Texoe ! [ v
Vodalgmmn latanglareve S0 1V ve ISV dateatarm
interpik latanstary dlgilmisiir Kayidar preoperaryy
postoperadi bleinet ve amunct siilerde oimak dzere
ig o Aher o vamimstie Sonnclarn Isratistibse!
dederfendivilinest Stdent's " lestl de vapdwstr {1
dalganin latans: fle 11 ve IV dalealor imterpik
fatanslare  preoperatll ve  postaperatl gunferde
stuplan favitlarda anlamly farklihk gosterminr By
frelgilarm radikal bovun disseksnanundan sonro
crhen gddnemde ortaya gtkan ve on gin g
konvbolan minimal iskemnt vansung dusiifmisiar

Analitar sizelikler: Radikal hoyin diseksvonn, beyvin
s erken wibvel poransiveller

Kev overds: Radicol neck  disseciion, brainsten
dditary evosed poremiials
Patients undergoing  unilateral  or bilateral

radical neck Ll_i:ﬂaeﬁ:linn. whether simultancous or
in stages usually develop some facial oedema. It
hus been stated that this situation had been
related o the

ohatruction ol venous  and

[vimphatie Mow (1,27,

There 15 a complicated  collateral  system

between extracranial and intracranial venous
svstemis. BExtravertebwal vems, cmissary veins,
aecipital - veins.  the  prerveoid,  pharvngeal.
pesuphageal and orbital plexuses are mcluded in
this system. Following internal jugular vein

ligation., compensation for cerebral  venous

dramage tekes place through these collaterals

and mostly by the external vertebral plexus. This
collateral compensation system takes place ar
different periods in each individual which
reduces the raised intracranial pressure. If the
collateral svstem does not drain sufficiently ar

some mstances, the intracranial pressure will

Ulntil adequate venous drainage takes place. the
absorption of cerebrospinal Nuid in the superior
sagittal sinuy diminishes which leads 1o g raised
mtracranial pressure, In such  cases
papilloedema, headsche, nausea. vomiting and
sometimes the paralysis of abducens nerve may

oceur. These symptoms ol raised intracranial
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pressure could not only be related 1o the increase
of cerebrospinal Muid pressure  and might be

due 1o the temporary oedema of the hrain also,

Brainstem auditory evoked potentials (BAEP)
are generated in the auditory pathways. Some

authars have reported that rising of intracranial

pressure.  and  compression or  ischemia of

bramstent  might be ohserved as changes in
those potentials (3:4:3). BAEP had became a
routine. sensitive and objective test in hrainstem
imparrments such as multiple sclerosis, acoustic
neurinoma and  brainstem tumours since its
imureduction to cliniesl practice. This study was
planned to evalume the use of BAEPs in the
bramstem

assessment of compression or

ischemia and detect the cases of raised
intracranial pressure without clinical symptoms

lollowing radical neck dissection,

MATERIALS and METHODS
|7 patients who have undergone either unilateral
or hititeral neck dissections because of head and
ncck malignedies in the ENT and Head and
Meck Surgery Crnic of Dekuz Eyvlil Universiey
Naodical School have been imcluded in this
study, The patients were belween 42 and 73
vears-of agze with a median of 49 vears, and 16

af them were male and only one was female.

Preoperatively  all of the cases have been
controlled ultrasonographically to ¢onfirm the
patencies o both nternsl Jugular veins by g
radindiagnosties specialist, Patients  have been
aperated under general anacsthesia. Halothane,
nitrous oxide and pentobarbital have been used

as anaesthetie agents. In Towr of the patients a

simultaneous funclicnal neck disscetion  have

been done on the opposite sitealsno.

Pre and postoperatively. complete blood counts,
glucase. urea, clectrolytes and PO, levels have
been caleulated. Pure tonme hearing threshold
levels of all patients have been recorded with
Interacousties ACS digital audiometer. BAEP
recordings have been made in the night before
the aperation, F2-24 hours and 10 days after the
surgery with simultaneous papilla examination.
BAEPs were recorded. with & Medelee ME92
EMG machine in a silent and normally heated

room. Body temperatures were between 36,5 C

and 372 C. All of the patients were placed in
supine position with the eves closed and the
head and neck muscles relaxed. The aclive
electrade was placed 1o the vertex and the
reference was attached to the ipsilateral mastond
pracess while the ground electrede was on the
forehead, Momaural 0.1 msee alternating clicks
at 73 JdB were presented at 10fsec stimulus
repetition rate to the ipsilateral ear, No masking
were ysed lor contralateral cars. The band pass
filters ranse was 23k 1600 Hzo I msecidiv
monitor rate, 10py/div calibration and 20 msee
analysing time were set for recording. Fach
record was an average of 4000 stimuli. and
BAED waves were evaluated on each side
separately after the second pertformance ot the

tests Tor confirmation of the wavelorm,
I'he peak latencies of waves |, 111 and W and

mterpeak latencies of waves UL LV, and 112V

were megsured Tarcach ear
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Statistical analysis of the parameters measured
on preoperative. postoperative first and tenth
davs were checked by Student's "t test and the p
value of less than 0.05 was  considered
stenificant.
RESULTS

Inall of the cases the internal Jugular veins were
tound patent bilaterally by ultrasonography, The
complete blood count and other biochemical
parameters tested during each BAEP study were
found to be within normal ranges. Sequential
ophtalmologic examinations were normal  as

wiel ],
I'he averages and standart deviations of pure
wae hearing thresholds of the 33 cars ol the 17

cases have been shown on Table [ while one

chronically discharging car had an average air
conduction threshold of 60 dB, thus this ear was
not held i this study for the srandardisation of
BAEP recordings. The statistical significances
of the preoperative BAEP values and the values
of the first postoperative dav are shown on
Table 11, The statistical significances of the
same  parameters  of the  preoperative  and
postoperative tenth day, amd postoperative first
andl tenth davs are shown on Tables [ and 1V
respectively, The ditferences of wave 11l peak
fateney, interpesk latencies of waves -1l and |-
Y between the preoperative and postoperative
first day recordings were found 1o be siatistically
surnificant, The rest of the parameters showed

ne statistical differences.

Table I The averages and standart deviations of the pure tone hearing threshold levels of the patients

Preoperative |

1h

| Postoperativel™ day Postoperative 107 day ;

: U0 e | b =i dB : 153 - 53dB 1184948 l
I FO00 11z 15,3 +60.7d8 l6.5=6 1 dR 127+£4.6dB
2000 1z 185+7.0dB 1905 dB 189+ 6:35dB
[ 000 1z 290+ 6.9 dB 152- 354848 ; 248+ 57dB

Fable I1: Thesmtistical comparison of the BAUP parantelers of preoperative and postoperative (st day valies
(IPL Interpeak latency) (Note that the lateney of wave ] and interpeak Iotencies of woves =11 and -V are

slatistically sienificant, )

I*arametcrs Preoperative Postoperative 1 day t D
Latency of wave | .83 L (.15 msec 1.8% = 0,18 msec 0,51 e
Lateney ol wave 1] T 3R 20 19 mser FO1 =009 msec 224 RIS
[ Latency of wave ¥V > 577 £ (23 msec 386+ 0.26 msec ! 2 Pz
TPL. e waves [-100 199 = 022 msec 2081012 mss¢ 2.6 plL0s
IPL of waves -V I 3.04 =024 mgee | 4.0 & 0,19 msec Zag pe O3
IPL waves BH-Y - 195 = 0,18 msec &0 £ 015 msec .06 poa o
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Table 111: The statistical comparison of the BAEP pararmeters of preoperative and postoperative tenth day values

Parameters Preoperative Postoperative 107 day | t | n
| Latency of wave | [ 83+, 15 msec :- [ A3= (.13 msce D25 pr (LOS
| Lateney o wave |11 IR0 1Y meeg | 387+ 0,19 msee 1.42 pr 05

[ atency of wave V 3.77+0.23 mase : 5812 0,20 nysec .99 pri 1035
Interpeak latency of waves 11l | 1,994 0.22 msec | 2051 0.17 msec 151 | pogs |
_';Eémy.nk latency ol wives |-V 3944 0.24 msec | 398 0,16 myec .08 P (03 |
Interpeak latdwy ol waves -V | 195+ 0,18 msee | 11942 0.20 msec .28 p;003

Table 1V: The statistical comparison of the BAED parameters of postoperative first dav and tanth dav vatues

Parameters | Postoperative 1™ day | Postoperative 107 day | 1 I .
Lateney of wave [ 1.824 0.18 msec 183+ 0.13 msee 0,33 proos |
Latency of wave 1] 3914 0,19 msee 387+ 0,19 msee 148 oy 005 |
Lateney ol wave ¥ 5864 0.26 msec 3414 020 msec |62 pr s |
| Interpeak latency of waves 1-111 209+ 012 mzec 205L 0,17 msec |.89 pr U035 |
[ Interpeak latency of waves 1-V 404+ 019 msee 388U L6 msee - |88 po s _!
Interpeak latency of waves 111V | 190+ 0.15 msee 19940200 maee !{].3'3' prlh 03 _!

DISCUSSION
The venous dramage of the brain is highly rich
and inecase of obstroction or resegtion of the
mternal jugular veins the circulation of the brain
will be over those rich collateral  venous
swstems: It has been thought that  the increased

el result ol

pressure was  the
madequate cellateral cireulation through  the
alternate major pathways of blood return from
the brain (1L and was stated that if an anomals
of miracranial venous sinuses or jugular vein on
the epposite side exists, signs of intracranial
hyperiension may oceur even in patients who
have undergone an unilateral neck dissection
(ESFY) s

12y, Cerebrospinal Tnd  pressure

directhy  related  to the mtracramal  venous
pressure, Changes in venous pressure is simila
1o changes in CSF, thus a rise in inleaeranial
venous  pressure will raise intracranial CSF

pressure,  This  phenomenon  has  been

demonstrated in patients with obstruetion of

intracranial  venous simuses by thrombosis,

thrombephlebitis  or by wmours (49, The

increase  in CSF pressure  resulting  from
peclusion of one or both jugular veins in radical
neck  dissections  are known, 1t has  been
observed that there had been rises of CSF
pressures ino patients undergoing unilateral or
staged  hilateral neck  dissections  at carls
postoperiative days and had lasted approximatels
twelve days ar more (1), Simultancous bilieral
neck dissection has been thought o the possible
aetiology of visual impairment (6). It has heen
reported that although the ocular lindings were
rarely narpial, in most of the patients there were
headache and veular symptoms (decrease of
visual acguity, visual Neld  disturbances or
diplopia) as  the  Orst mamifestations  of
mtracranial pressure rises thus implving rises i

CSF pressure (471
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In patients that we studied no ocolar symptois
developed  during postoperative  period. The
facial oedema which developed peroperatively
and postoperatively laded out in a month, In
bilateral simultaneous operations according to
the stage of the neck, one of the jugular veing
was saved thus no ocular symptoms were seen
and facial vedema disappeared carly, Nine of the
patients had clinically serious headache but their
clinieal status have not implied any intracranial

Pressure INorease.

Some authors claimed that although venous
obstruction of the cochlea could lead to a severe
drop in cochlear blood flow and cochlear

microphonics, ne  change in  the hearing
thresholds were observed after unilateral or
bilateral jugular vein ligation. They also stated
that the venous obsiruetion may not be distal
enough 1o cause any reduction in cochlear blood
flow so thal deafness is rarelv reported after
radical nech  dissection (8,%) Nene of 1he
patients reported in this study had postoperative

hearing loss.

Following internal jugular vein ligation, apan
from papilla ccdema, headache, vomiting and
sometimes a sixth nerve palsy may be found, but
the fatter symptoms cannot be explained by
raised cerebrospinal fluid pressure alone and it
has been implicd that this might be due to
temporary oedema of the brain tissue (2.9, The
most evident BAER parameters oy ischemia or
compression of the bruinstem are wave [, 1, V
latengies, But it was also claimed that 1111 1-Y,
HI-V mterpeak latencies should be ineluded to

the interpretation becguse various stimuli and

lactors influence the absolute latencies of the
previous three waves(3.8,10), All six parameters

have been taken into account in this study.

In our study wave [ latencics recorded m
preoperative, postoperative first and tenth days
showed no statistical significance. Since the
patients had pure tone hearing levels within
normal range  precperatively and postoperati-
vely (Table 1), this was considered as a4 normal

finding.

[t has been shown that intracranial pressure
increase caused significant prolongation of wave
HI latencies in the rabbits (3). 24 patients with
unilateral brainstem lesions demonstrated by
MRIL were studied and it has been found that
wave [ latencies were normal in mesencephalic
lesions, controversially in caudal pons lesions
wave HEwas abalished (113, It has been reported
that wave [l was lost with midhine trapesoid
body lesion and was attenuated by lesions of
either the superior olivary nucleus or lateral
lermmiseus (12). In our report wave 111 atencies
recorded at preoperatively and  postoperative
first day showed a swatisucal difference
(p=0.03). The average of the same value at tenth
postoperative day was between the preoperative
and postoperative first dav values bur did not
show any statistical difference. These results
mplied  an  electrophysiological  brainstem
disturbance on postoperative first dav without
any clinical feawures.

In patients with acute severe closed head injuries
it has been noted that. especially  wave V
abnormalities  were

alwavs  associated  with

ohvious clinical signs of brain stem involvement
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(13). It has heen found that patiems with

unilateral  acoustic ncuroma  had  wave V
abnormalites in common {14), In this study
wave Vo lalencies  showed  no  significant

differences:

It has been reported that in guinen pigs after
unilateral internal jugular vein ligation, -]
mlerpeak  latencies  have showed significam
changes’ (94 In this study 1-HD interpeak
lntencies obtained on the postoperative first day
were statistically longer than the preoperative
vialues {p=<0.053), The measurcments on the
postoperative tenth day, although. showed no
difference  from  the

sinificant pregperalive

values. they were numerically between the
preoperative and  postoperative first day
values: These Nndings were considered to be the
result of a transient slight effect in eaudal

Brafnsten:

It has been constdered that -V interpeak hateney
have reflected the conduction time of stimuli
from the cochlear nerve to the midbrain, thus
focal lesions as demvelination, ischemia, and
lEMTors o

broad degenerations  reduce  the

comduction (131 Tt has been believed that
especially mesencephalic lesions demonstrated
-V interpeak latency abnormalities also (11, In
our study the preoperative and postoperative
first day values of this parameter showed a
significant prolongation (p<0.05) This could be
due o a slight brainstem disturbance because of
anoearly  rise n Intracranial | pressure.
Pastoperative tenth  day measurements  have

showed noo statistical differences from either

preoperative or postoperative first day values.
The decrease in the temh postoperative das
weordings when compared o the fist day
recoridings, were discussed as a remission of
functions

clectrophysiologic accarding

developing collateral venous drainage,

some authors have also thought thar 11V
interpeak interval showed the conduction from
caudal pons to midbrain (13). The reliability of
this parameter imcreases especially when 1t is
associated with prolonged -V interpeak interval.
In patients with acute severe closed head injurics
significant inecreases in I-V and 1=V interpeak
latencics have been shown (131 Prolongations
i 1=V interpeak intervals of paticnts with
mesencephalic  brainstem  lesions  have  been
reported (11), Statistically significant increases
in this parameter after bilateral jugular vein
ligation in guinea pigs have been demonsirated
(9} In this report no statistical significances
have been found in this parameter among the
three recording dates. This could be explained as
a result of prolongations of wave [T and W
absolute latencies together at postoperative {irst

day because of slight brainstem compression,

As a resulty the significant statistical ¢hanges
seen In BAEP parameters are econsidered as
reflections of & minimal brainstem  ischemin
developed at first 12-24 postoperative hours

atter the ligation of either bilateral or unilmeral

jugular veins. This process diminishes gradually

if no collateral system abnormally is present.

BAL

recording is a noninvasive method to help

detection of such an event when deubted,
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