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Abstract  Werner  syndrome  (WS)  is  a  rare  autosomal  recessive,  premature  aging  disorder  whose
clinical  manifestations  include  short  stature,  bilateral  cataracts,  diabetes  mellitus,  hyperten-
sion, and  atherosclerosis.  WS  first  manifests  during  adolescence  and  patients  usually  die  at
40---50 years  of  age.  Only  symptomatic  treatment  options  available  according  to  clinical  mani-
festations.  In  anesthetic  management,  they  need  to  be  considered  to  elderly  patients.  Difficult
intubation  is  expected  and  the  patients  are  regarded  as  a  high-risk  group  for  anesthesia,  owing
to the  concomitant  cardiovascular  and  cerebrovascular  disorders.  The  anesthetic  management
of WS  requires  a  meticulous  preoperative  history  taking,  physical  examination,  and  preparation
for cardiovascular  events.

© 2021  Sociedade  Brasileira  de  Anestesiologia.  Published  by  Elsevier  Edi-
tora Ltda.  This  is  an  open  access  article  under  the  CC  BY-NC-ND  license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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erner  syndrome  (WS)  is  a  rare  autosomal  recessive,  prema-
ure  aging  disorder  affecting  1  in  1  to  10  million  individuals
f  the  population.  The  incidence  of  WS  is  significantly  higher
n  Japan  and  North  Sardinia.  It  occurs  due  to  the  muta-
ion  of  the  WRN  gene  that  inactivates  the  function  of
elicase  involved  in  DNA  replication,  repair,  and  telomere

aintenance.1

The  clinical  features  of  WS  include  senile  appear-
nce,  short  status,  muscle  hypoplasia,  progeroid  changes
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n  hair,  bird-like  facies,  skin  ulcers,  and  voice  abnormali-
ies.  Progressive  manifestations  such  as  bilateral  cataracts,
steoporosis,  hypogonadism,  diabetes  mellitus,  hyperten-
ion,  atherosclerosis,  and  neoplasms  lead  to  death.2 The
isease  first  manifests  during  adolescence  and  patients
sually  die  at  the  age  of  40---50  years.  There  are  no
isease-targeting  treatments  for  WS,  and  only  symptomatic
reatments  are  available.

Atherosclerosis  is  one  of  the  key  features  of  WS.  Periph-
ral  arterial  occlusive  disease  is  common  among  patients,
nd  intractable  skin  ulcers  or  gangrene  of  the  lower  limb  may

2
lso  occur. We  described  a  rare  case  of  an  old  patient  with
S  who  was  administered  general  anesthesia  for  femoral

opliteal  bypass  surgery.
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ase presentation

he  patient  provided  written  consent  for  the  publication
f  this  case  report.  The  study  was  conducted  in  accor-
ance  with  the  Declaration  of  Helsinki,  and  the  protocol
as  approved  by  the  ethics  committee  of  Kyung  Hee  Uni-
ersity  Hospital  (ethics  code:2020-07-007,  approval  date:
020.07.03).

A 65-year-old  man  diagnosed  with  WS  was  scheduled
or  femoral  popliteal  bypass  surgery.  The  patient  had  an
ntractable  skin  ulcer  with  claudication  due  to  peripheral
rterial  occlusive  disease,  and  the  vascular  surgeon  decided
n  surgical  intervention.

The  patient  met  all  the  cardinal  signs  and  symp-
oms  of  WS.2 He  was  152  cm  tall  and  weighed  38  kg.
e  had  been  prescribed  aspirin,  candesartan,  trimetazi-
ine,  alogliptin,  glimepiride,  rosuvastatin,  ezetimibe,
arpogrelate,  limaprost,  thioctic  acid,  and  oxycodone  for
ypertension,  stable  angina,  diabetes  mellitus,  cerebral
nfarction,  and  pain  from  calcific  tendinitis  of  both  Achilles
endon  and  right  elbow.  He  underwent  cataract  surgery  for
oth  eyes  under  local  anesthesia  in  his  thirties,  and  com-
letely  lost  his  hair  in  his  forties.

Physical  examination  revealed  that  the  patient  had  a
inched  face  with  small  chin  and  sparse  pubic  hair.  The
atient’s  voice  was  high  pitched  and  he  stated  that  he  had  a
‘feminine’’  voice  since  childhood.  The  patient’s  American
ociety  of  Anesthesiologists  (ASA)  physical  status  was  III.

We  decided  to  administer  general  anesthesia  after  a
autious  review  of  the  patient.  Regional  anesthesia  was
xcluded  because  his  prothrombin  time  was  prolonged
15.2  s)  and  activated  partial  thromboplastin  time  was
3.5  s.  Intraoperative  heparin  use  and  possibility  of  a pro-
onged  operation  duration  led  us  to  select  general  anesthesia
or  the  procedure.

We  identified  that  the  patient  had  severe  limitations  in
exion  and  extension  of  neck  during  the  airway  assessment.

n  addition  to  the  poor  dentation  and  relatively  small  chin,
he  thyromental  distance  was  5  cm,  and  his  mouth  opening
as  restricted  to  2  fingers’  distance  (Fig.  1).  The  Mallam-
ati  grade  was  III.  Right  vocal  cord  paralysis  was  observed
y  an  otolaryngologist  (Fig.  2).  We  predicted  difficulty  in
ntubation  and  prepared  a  McGrath  Mac  videolaryngoscope
Covidien  France  SAS,  Paris,  France)  with  endotracheal
ubes  of  various  sizes.  Moreover,  an  airway  emergency  cart
as  prepared,  including  a  fiberoptic  bronchoscope,  before

he  patient  was  brought  to  the  operating  room.
Noninvasive  blood  pressure,  heart  rate,  electrocardiog-

aphy,  oxygen  saturation,  bispectral  index,  and  train-of-four
TOF)  monitoring  was  performed  during  the  entire  duration
f  anesthesia.  His  blood  pressure,  heart  rate,  and  periph-
ral  oxygen  saturation  were  173/83  mmHg,  118  beats  per
in,  and  100%,  respectively,  on  arrival  at  the  operating

oom.  He  was  premedicated  with  glycopyrrolate  0.2  mg  and
reoxygenated  with  100%  oxygen  for  5  minutes.  We  used
ropofol  60  mg  and  remifentanil  1  �g.kg-1.min-1 for  anesthe-
ia  induction.  TOF  monitoring  was  performed  at  15-seconds
ntervals  by  using  the  right  ulnar  nerve.  After  checking  that

he  patient  had  attained  a  state  of  unconsciousness,  manual
entilation  was  initiated  with  sevoflurane  2.5%,  and  rocuro-
ium  40  mg  was  injected.  The  difficulty  in  mask  ventilation

n
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as  relieved  by  intraoral  airway  placement  and  the  two-
anded  technique.  Intubation  was  performed  successfully
ith  an  endotracheal  tube  with  an  internal  diameter  of
.0  mm  using  a  videolaryngoscope,  taking  great  care  to
void  further  damage  to  the  already  paralyzed  vocal  cord.
ubsequently,  continuous  arterial  pressure  monitoring  was
erformed  through  the  left  radial  artery,  and  a  central  line
as  inserted  into  the  right  internal  jugular  vein  under  ultra-

ound  guidance.
The  heart  rate  decreased  as  the  surgery  progressed  and

as  maintained  within  the  range  of  70  to  90  beats  per
in.  The  blood  pressure  was  stabilized  during  the  surgery

sing  phenylephrine  0.5---1.51  �g.kg-1.min-1 and  remifentanil
.25---0.5  �g.kg-1.min-1.  An  infusion  of  500  mL  of  volulyte  and
000  mL  of  plasma  solution  and  transfusion  of  2  units  of  red
lood  cells  were  performed.  We  maintained  sevoflurane  at

 minimum  alveolar  concentration  of  1.0,  considering  that
he  body  is  older  than  the  chronological  age.  The  depth
f  anesthesia  was  maintained  properly  between  35  and  50
ispectral  index  values  during  surgery,  without  significant
hanges  on  electroencephalography.  The  total  anesthesia
ime  was  5  hours  and  15  minutes.

Concerned  about  respiratory  depression,  we  did  not
se  any  other  analgesics  except  fentanyl  in  intravenous
atient-controlled  analgesia  (IV-PCA)  for  postoperative  pain
ontrol.  The  IV-PCA  regimen  consisted  of  fentanyl  500  �g  and
amosetron  0.6  mg  and  was  programmed  to  deliver  2  mL.h-1

s  a  background  infusion,  a  demand  volume  of  0.5  mL,  and
 lock-out  interval  of  15  minutes  with  a  total  volume  of
00  mL.

After  surgery,  post-tetanic  count  of  2  was  checked,  and
uscle  relaxation  was  reversed  by  sugammadex  150  mg

4  mg.kg-1).  Extubation  was  performed  after  confirming  a
OF  ratio  of  0.9  and  spontaneous  ventilation.  However,  his
rowsiness  persisted.  He  did  not  respond  to  light  stimuli
ut  only  to  painful  stimuli.  The  bispectral  index  remained
etween  70  and  80.  He  was  transferred  to  the  intensive  care
nit  (ICU)  for  monitoring  of  consciousness  and  vital  signs.  He
ecame  alert  within  12  hours  and  was  transferred  to  the  gen-
ral  ward  in  2  days.  As  staying  in  ICU,  only  a  single  dose  of
eperidine  25  mg  was  administered  intravenously  except  IV-
CA  for  postoperative  pain,  and  the  pain  was  managed  under

 points  in  numerical  rating  scale.  The  patient  was  referred
o  a  physiatrist  for  rehabilitation  due  to  the  risk  of  aspira-
ion  due  to  vocal  cord  paralysis.  He  was  discharged  from  the
enter  14  days  after  surgery  without  any  complications.

iscussion

S  is  a  rare  autosomal  recessive  disease  caused  by  loss-
f  functions  mutations  in  the  WRN  gene  that  impair  DNA
eplication,  repair,  and  telomere  maintenance.1 It  is  also
nown  as  adult  progeria  because  the  symptoms  start  in
arly  adolescence,  which  is  considerably  late  compared  to
utchinson-Gliford  progeria  syndrome.  The  average  lifespan
anges  from  30  to  54.3  years.  The  main  causes  of  death
nclude  myocardial  infarction  and  malignancy,  and  there  are

o  specific  treatments  that  target  the  syndrome  itself.

Our  patient  was  fairly  old  considering  the  average
ifespan  of  patients  with  WS.  Recently,  treatment  with
MG-CoA  reductase  inhibitors  (statins)  and  peroxisome

8
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Fig.  1  Patient  airway  assessment  before  anesthesia  in  neutral  position  (A)  and  neck  extension  (B).
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Fig.  2  Fiberoptic  view  of  vocal  cord

roliferator-activated  receptor  gamma  agonists  (pioglita-
one)  has  prolonged  the  lifespan  of  these  patients,  by
tabilizing  the  telomeres  and  preventing  apoptosis.3 These
reatments  prevent  cellular  dysfunction  and  delay  fatal  out-
omes.  Early  diagnosis  and  administration  of  these  drugs
ould  aid  in  improving  the  quality  of  life  and  prolong  the
ifespan  in  patients  with  WS,  despite  the  availability  of  only
ymptomatic  treatment  options  according  to  the  clinical
anifestations.
The  anesthetic  management  of  patients  with  WS  is  chal-

enging  because  of  the  possibility  of  a  difficult  airway  and
omorbidities  that  may  cause  complications  during  anesthe-
ia  and  surgery.  There  are  few  studies  and  case  reports  on
nesthesia  in  WS  due  to  the  rarity  of  the  syndrome  itself.
egional  anesthesia  or  local  anesthesia  should  be  primar-
ly  considered  if  the  patient  does  not  have  any  coagulation
isorders  owing  to  the  risk  of  managing  a  difficult  airway.

However,  the  anesthesiologists  chose  general  anesthe-

ia  for  this  patient  after  considering  the  preoperative
edication,  prolonged  operation,  intraoperative  heparin

se,  and  patient  compliance.  It  is  vital  for  the  operators

a
r
v

40
ore  surgery.  Closed  (A)  and  open  (B).

o  be  prepared  for  dealing  with  a  difficult  airway  and
ardiovascular  compromise  during  anesthesia.  The  small
outh,  poor  dentition,  mandibular  hypoplasia,  maxillary

ypoplasia,  and  craniofacial  abnormalities  make  intubation
hallenging,  and  it  is  essential  to  evaluate  the  patient’s  air-
ay  prior  to  surgery.  Awake  bronchoscopic  intubation  should
e  considered,  and  a  difficult  airway  cart  should  be  ready
ith  the  patient’s  arrival  into  the  operating  room.  Small

ace  masks  and  laryngeal  mask  airway  might  be  required,
ecause  the  patient’s  body  is  relatively  small,  and  it  is
atural  that  a  small  endotracheal  tube  be  used  for  intuba-
ion.

The  accompanying  comorbidities  should  be  assessed
eticulously  before  surgery.  In  addition  to  obtaining  the
edical  history,  a  multidisciplinary  approach,  including  a
olecular  biological  assessment,  is  necessary.  Patients  with
S  are  considered  to  be  at  a  high  risk  for  myocardial

nfarction,  cerebral  infarction,  and  hemorrhage  caused  by

therosclerosis.  Continuous  arterial  pressure  monitoring  is
ecommended  along  with  preparation  for  extensive  cardio-
ascular  events.

9
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Anesthesiologists  are  requested  to  consider  residual
ffects  of  drugs  because  respiratory  depression  in  WS
atients  can  cause  drastic  outcome  due  to  the  patients’
ppearance.  Extubation  has  to  be  performed  after  neu-
omuscular  transmission  confirmed  complete  recovery  of
uscle  relaxation.
Also,  pharmacodynamic  and  pharmacokinetic  character-

stics  including  drug  interactions  have  to  be  reviewed  in
hoosing  anesthetics  especially  for  opioids.  Remifentanil
as  the  only  opioid  used  during  anesthetic  time  in  this  case
ue  to  its  very  short  life-time  and  not  context-sensitive  char-
cteristic.  Short-lived  anesthetics  are  preferred  for  rapid
mergence  in  general  anesthesia  of  WS  patients.

The  volume  of  distribution  of  lipophilic  drugs  is
ncreased,  and  most  intravenous  and  inhalation  agents  used
y  anesthesiologists  have  a  longer  elimination  phase,  consid-
ring  that  the  body  age  is  far  greater  than  the  chronological
ge,  and  that  the  total  body  water  decreases  with  aging.4

he  dose  of  anesthetics  and  other  drugs  should  be  adjusted
n  a  manner  similar  to  that  for  elderly  patients.
onclusion

ew  studies  have  reported  on  general  anesthesia  in  patients
ith  WS.  Preoperative  evaluation  including  airway  assess-

4
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ent  is  crucial,  and  preparation  for  a  difficult  airway  and
ossible  cardiovascular  events  are  essential.  All  medications
nd  anesthetic  management  should  be  provided  according
o  the  guidelines  for  the  anesthetic  management  of  elderly
atients,  considering  that  the  body  has  aged  more  than  the
hronological  age.
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